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PREFACE
TO THE FOURTH EDITION

Thi: flattering reception accorded to the last edition of this

manual, coupled with the enormous strides which have

been made, since its publication, in our knowledge of the

symptoms, diagnosis, and treatment of diseases of the nose

and throat, have induced me to undertake this, the fourth

edition.

The task has been more exacting than I anticipated, for

it soon became evident to me that not only must the old

chapters be rewritten and brought up to date, but new ones

must be added. In the former category may be mentioned
the intranasal treatment of suppuration in the frontal

sinuses, the technique of enucleation of the tonsils, and the

large subject of endoscopy of the lower air passages and of

the cesophagus.

Among the new chapters are thee which refer to certain

affections of the trachea and of the oesophagus, intranasal

dacryocystcstomy for the relief of suppuration within the

lacrymal sac, and a description of the intranasal routes

which may be employed in operations for pituitary tumours.
In the preparation of this edition I have endeavoured to

remember that the manual is intended to form one of a
" Practical Series," and consequently symptoms, diagnosis,

and treatment are more fully discussed than debatable
matters relating to the aetiology and pathology of the
various diseases of the nose and throat.

Again, I m quite sure that the full success of operative
measures is often unattained because sufficient care and
direction are not given to after-treatment, and therefore
I have devoted more space to this aspect of the matter than
in former editions.

VII
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Furthermore, it has been my endeavour to make this

book a faithful reflex of the conclusions 1 have arrived at

after experiences of more than twenty years in these

particular branches of medicine and surgery. For surely

a personal perspective, based upon ample opportunities for

work and observation, should be of greater interest (and

possibly value) than a mere collection of data of unequal

value. For these reasons I hope my readers will pardon me
if only those views or methods of treatment are discussed

which are in accordance with my own practical experience.

As the manual is intended for the use of senior students

and practitioners, only a few of the more important

" references " are given, and these will be found in the text.

It is my earnest hope that due credit has been given to

various authors whose writing? I have freely consulted.

To my friend and colleague. Dr. Charles Bolton, I am
greatly indebted for writing the article on Diphtheria and

the Throat Affections of the Acute Specific Fevers, a task

for which his experience has rendered him eminently

suitable.

Many fresh illustrations have been made expressly for

this new edition, while others have been lent to me by my
friends, and I hope I have insured that their kindness has

been acknowledged in the text.

In conclusion, I gladly take the opportunity of thanking

Mr. Sidney Sewell for the beautiful drawings of normal and

pathological anatomy which he has made for me, and to

my friend, Mr. F. J. Cleminson, F.R.C.S., for his help in

revising many of the proof-sheets.

It is scarcely necessary to add that the Publishers have

given me every assistance in their power in connection with

the printing and illustrations.

HERBERT TILLEY

HARLKY SlRttT,

London, W
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DISEASES
OF

THE NOSE AND THROAT

INTRODUCTION.

Befokh passing to the consideration of the diseases which
may affect the nasal cavities, it may be worth while to draw
attention to some of the anatomical and physiological features

appertaining to these regions. Only such of these can be
emphasised here as will be of practical interest to the student
or practitioner; for the more minute and exact details he
must refer to standard text-books upon those subjects.

ANATOMY.
The nasal cavities are two wedge-shaped spaces divided

from one another by the septum. They communicate pos-
teriorly with the naso-pharynx, and in front with the exterior

by way of the vestibule. Each cavity consists of a roof, floor,

outer and inner wall, and the whole is lined by a mucous
membrane richly supplied with blood-vessels, nerves, lym-
phatics and secreting glands.

The Roof is the narrowest as well as the liighest portion,

and here is situated the cribriform plate which gives exit to
the olfactory nerves, and to certain lymphatic vessels.

Its exact position relative to surrounding structures should
be carefully studied, because it is Hable to injury in opera-
tions performed in and around the higher regions of the
nasal cavities. Anteriorly, access to the roof is gained by

1 way of the so-called olfactory cleft— i.e., the space between
the middle turbinal and the septum. The posterior part of

ill
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the^roof is formed by the anterior wail of the sphenoidal

"J-jte^ler^n^^*"' l''T'' '^""* °P^"^ '"*« ^^e inferior

pan forn.^*!!' ?;;
^^P'^^-This structure is, in its greater

the ;ir anS'i .

""""'\ ^'''' '^ ''' ''"""'' (mesethmoid),

1 T T^
^"^"^"l"'' or septal cartilage.

althouTl UT'^f '°° '°''"''y "P°" ^he student that

fo rd of bonl .n/''r.''P*"'" '' " perpendicular structure

brane free Jrom - '1 '^' ""'^ "^"^^^'^ ''^ ^ "'"^^"^ "^-'"-

in act Tl^rti^' s2rr^*
'""'^ ^°"^'^'- - --ly-n

" crests ') and .ith.
°"^ outgrowths ("spurs" and

freq^en^lyprese t'a .rr^^ '"
*'^ ^^P*^^ ^^^'^^^^ -

the Dati/nf nr • P'^>' "°* cause any inconvenience to

^^^^fZ:::^:::,;:: -''''-' '-''- ^'^ ---^

madeTotrrn";t'd""'"J
^^"'^' °' ^^'^ aspect should be

sidet'rv'a;LLttrtrb:rtVrf"" ^i
^^-^^ ^°"-

should be investijrated Onh 'u
'^"^' °^ specimens

knowledge ofThl ^ K ^ ""^'y thorough and detailed

the rtructures .
""^

f"^
Pathological appearances of

viHonnhrr
^^'"P^smg the outer wall of the nasal fossa.

Three projecting scroll-like structures upon the external

antcnor par. of which the lacrymal due, opcr

study.
somewhat comphcated and needs careful

Ifthe middle turbinal body be removed, a deep curvilinear
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depression will be seen upon the outer nasal wall, the opening
of which into the meatus forms the hiatus semilunaris (fig. 2)!The inner and lower free boundary of this hiatus is formed
by the mucous membrane which covers the thin uncinate
process of the ethmoid, while the outer and upper border
IS mainly composed of a smooth prominence, the so-called
bulla ethmotdalts, which consists of one or more cells of the
anterior ethmoidal group.

If the inner lip of the hiatus semilunaris be drawn inwards,
It will be seen to form by its junction with the outer wall a
gutter, or channel-like depression, which is called the in-
M^«6«/..;« Superiorly this may pass into the fronto-nasal
canal, or ^t may end in a small bony recess produced bvthe June on of the uncinate process with the ethmoidal
bulla. Ihe infundibulum must not be confused with thehiatus semilunaris: the former is a depression, a gr .ve, achannel, the latter is merely the curvilinear openin. bywhich the infundibulum communicates with the middlomeatus of the nose.

A still closer e.xamination of the groove will reveal th^ovm or openings of certain of the accessory nasal sinuses.

s?uat hT? J^^'l °P'"'"^^ '^ '^' '»«-'^^«0' ostium,
.tuated below the ethmoidal bulla in the lowest portion othe infundibulum ^idc Anatomy of Ethmoid Bone). The

ostia of the anterior ethmoidal cells will be found more
anteriorly and on the outer wall of the infundibulum, while
superiorly the infundibulum leads directly or indirectly into

it.7 .?"'' ^" "'^"' '"^'^"^"^ *he frontal sinus opens

toncir 'SY"^':""'^
=^"d upper part of the middle meatus.Hence it will be obvious that an accumulation of pus in themiddle meatus may arise from either the frontal sinus theanterior eth^noidal cells, or the maxillary antrum-or indeedfrom a combination of these cavities.

The superior turbinal is a much smaller projection thanthe middle or inferior (fig. i). and overhangs the sutcZ
"-UUS, into which the posterior ethmoidal cells open.

^
The

osJ.„,„ 0/ the sphenoidal stnus is situated in the anterior
Nvall of the smus and opens into the spheno-ethmoidai recessbdimd. above, and external to the posterior extremity of thesuperior turbinal (figs, i and 2).

^ ^

il

; a
Ik •

1'^

•s
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I*

The anatomy of the accessory nasal cavities will be dis-

cussed more fully in the sections which deal with diseases

affecting those regions.

Mucous Membrane.—The nasal cavities are lined by a

mucous membrane— the Schncidcrian or pituitary mucous

membrane—which is rich in blood-vessels, lymphatics, nerves,

and glands, and although the distribution of these is irregular

it is exactly adapted to the physiological requirements of the

cavities.

The nasal mucous membrane is directly contmuous with

that lining the accessory nasal cavities and the naso-pharynx,

and indirectly with the conjunctival and tympanic mucosa by

way of the lacryinal duct and Eustachian tube respectively.

It is therefore easy to understand why ocular and aural

symptoms so frequently accompany inflammatory affections

of the nasal mucosa.

The Schneiderian mucous membrane extends backwid

from the " limen vestibuli " to become continuous with the

lining of the pharynx at the posterior nares. Above it

covers the greater part of the middle turbinal. It is of two

kinds, the respiratory and olfactory.

Ti.e respiratory portion consists of ciliated epithelium,

amongst w Sich are numerous " chalice "'
'X'lls resting on closely

packed basal cells. Next appears a hyaloid basement mem-

brane which is traversed by a plexus of minute capillaries

from which venous radicles take origin and open into larger

venous spaces.
_

Deeper still is a layer of loose connective tissue, and m
certain parts this assumes a lymphoid structure— f..^., posterior

and inferior regions of the septum, the greater part of the

middle and superior turbinals, and the middle part of the in-

ferior turbinal. In this are embedded mucous and serous

glands, and occasionally bundles of unstriped muscle iibres

can be seen.

The deepest layer consists of periosteum or perichondrium

—i.c., higluy vascular, closely packed bundles of white fibres

and connective-tissue cells, which p.re undergoing transition

into osteoblasts or into cartilage cells.

At the posterior part of the septum the venous channels

are so developed as to produce a small mass of erectile tissue.
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The mucous membrane covering the inferior turbinal

(fig. 3) differs from the above in the altered distribution of its

constituent elements—^.^^, gland tissue is more developed in

the anterior region of the bone, and vascular erectile tissue

is more prominent posteriorly (fig. 26).

In certain morbid conditions the unstriped muscle fibre

tends to disappear.

The olfactory mucous membrane is non-ciliated, and covers

KlG. 3.—Section through the Anterior End of thi Inferior Turbinal
(By Wyatt Wingrave.)

I. Mucous ijlands. 2. Veins. 3. Lymphatic space.

the upper one- third of the septum and the superior turbinal

;

its extent diminishes with increasing years.

In this area we distinguish (a) cylinder cells with ovoid
nuclei, (b) rod or olfactory cells of Schult/o with round nuclei,

and (c) basal cells, which are probably supporting cells.

Deeper still is a rich glandular zone traversed by bundles
of non-medullated nerve fibres* running from the olfactory

I
cells to the olfactory bulbs.

* Vtilc • HLstology of the Nasal Cavities." by Wyatt Wingrave ;
" Diseases

of Noic and Throat," Lennox Browne (5th edit.on).

m'-



*' I

4 n.

6 niSKASES OF THE NOSE AND THROAT

Nerve Supply.—The special sense of smell is supplied by
the olfactory nerve, the branches of which are distributed to
the superior turbinal and the corresponding parts of the
septum.

Sensation is provided for by branches of the fifth cranial
nerve—viz., the nasal nerve—and by branches from the
spheno-palatine or Meckel's ganglion.

The nasal nerve is a branch of the ophthalmic or first
division of the fifth nerve. It enters the roof of the nasal
cavity through the nasal fissure, and divides into («) a
mcdtal or septal branch, which supplies the mucous mem-
brane of the anterior part of the septum, and extends down-
wards nearly as far as the opening of the nostril (fig. 5)

;

(b) a lateral branch, which supplies offsets to the anterior
regions of the lateral wall of thu nasal cavity, the anterior
ends of the middle and inferior turbinals, and finally appears
on the face as the external nasal nerve between the nasal
bone and the lateral cartilage.

The greater parts of the inferior turbinal bone, together
with the adjacent middle and inferior meatuses, are supplied
from the large or anterior palatine nerve, which is one of the
descending branches of the spheno-palatine ganglion.
The upper and posterior parts of the septum and portions '

of the superior and middle turbinals receive nerve supply I

from the upper nasal branches of Meckel's ganglion, while the
septal mucous membrane is still further innervated by the I

naso-palatinc branch of that ganglion as it courses down- ]

wards and forwards in a slight groove on the vomer towards I

the anterior palatine canal .fig. 5). |
Arterial Blood Supply.—This is mainly derived from the I

spheno-palatine branch of the internal maxillary artery i
Entering the nose through the spheno-palatine foramen, it 1
divides into an internal branch—the naso-palatinc—s^nd ex- I
ternal branches, which supply the lateral wall of the nose and I
the antral, ethmoidal and sphenoidal sinuses. The intermi |
branch crosses just below the ostium of the sphenoidal sinus |
and then courses along the septum to end near the anterior I
and inferior border of the septal cartilage (fig. 6). I
From a practical point of view three branches of the

spheno-palatine artery should be borne in mind :
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(i) The commencement of the naso-palatine branch where

it crosses the anterior wall of the sphenoidal sinus, and may
be wounded in operations on the anterior wall of that cavity.

(2) The posterior nasal branch which supplies the inferior

turbinal, from which free and troublesome bleeding may
occur if the posterior end of the bone be removed.

(3) The " artery of the septum," from the anterior termina-

tion of which epistaxis, or " nose bleeding," most frequently

occurs.

Lymphatics of the Nasal Fossx.—These arise from a

continuous network in the superficial portion of the mucous

membrane which is most developed in the posterior extremity

of the superior turbinal. Around the posterior border of the

septum the lymphatics of the nasal fossae communicate with

one another. Key and Retzius desc-'^^ a direct communi-

cation between the perimeningeal spav.os and the lymphatics

of the nasal fossae through the perforations of the cribriform

plate. Such a continuity, if present, might explain these

cases of meningitis which occur in the course of scarlet fever,

influenza, and congenital syphilis. Furthermore, Straus

has found Koch's bacillu? in the nasal cavities of children

dying of tubercular meningitis. Flexner and Amoss (Journ.

Exper. Med., New York, 1914), as a result of their

experiments on the paths of infection in anterior polio-

myelitis, poin. out that the virus passes, on the whole easily,

along the olfactory fibres to the brain, medulla, and spinal

cord, and that this may be regarded as the normal mode of

infection in poliomyelitis.

According to Poirier and Cuneo, " The lymphatics of the

mucous membrane of the nasal fossae terminate in the retro-

pharyngeal glands, in the upper glands of the internal jugular

chain, and very occasionally in the submaxillary glands."

The lymphatics of the nasal sinuses all communicate with

the retropharyngeal glands (Most).

Finally, clinical evidence would suggest that there exists

a direct communication between the lymphatics of the nose

and the tonsils. The not infrequent occurrence of an uni-

lateral tonsillitis following upon a nasal operation seems to

favour such a view.
il
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I

PHYSIOLOGY.

The nasal cavities subserve three important functions

—

viz., Olfactory, Respiratory, and Vocal.

The sense; of smell is located in the higher regions of the

fossx, and the characteristics of the peripheral nerve ex-

pansion have already been noted.

The respiratory functions include

—

(a) Keflex irfluence on the respiratory nerve centres.

(b) Warming
)

(c) Moistening of the inspired air.

{d) Purifying
)

(rt) Watson Williams lays emphasis on the value of normal

nasal respiratory stimuli, especially in young children. He
points out that although the respiratory centre is largely

automatic in its action, yet it is frequently influenced by
afferent stimuli not only from the lungs (by the vagi) and

the skin, but also from the nose and naso-pharynx ; and that

when these last-mentioned impulses are reduced or destroyed,

one important factor in influencing respiratory activity and
exchange is lost. To this cause he attributes some of the

lack of development and malnutrition met with in children

who are the subject of adenoids or other forms of nasal

obstruction.

(h and c) When we bear in mind the large superficial

extent of the nasal mucous membrane, its vascularity, its

capacity for swelling and relaxation, its richness in moisture-

secreting glands, it is not surprising that air inspired through

the nasal cavaties is warmed and moistened before it reaches

the lower air passages. This has been abundantly proved to

be the case by several investigators, while a dry tongue and
throat with laryngeal and bronchial irritation are well-known

symptoms of nnsal obstruction, especially in those who have

been accustomed to natural respiration through the nose.

Experiments by Parker and others have shown the inspired

air current passes upwards in a curved direction through the

middle and superior meatuses.

(d) The purifying or filtering capacity of the nasal fossae is

scarcely less important than those functions already referred
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to. It has indeed been shov;n that hundreds, and probably

thousands of organisms are inspired into the nose every hour,

and yet expired air is practically germ*free. A large number
of these organisms are arrested by the vibrissae in the vestibule,

while those which pass this first line of defence are arrested

in the nasal cavity proper where they are rapidly dislodged by
the cilia and the downflow of mucus.

Thomson and Hewlett, Park and Wright, and others who
have investigated the question of the bactericidal properties of

nasal mucus, have shown that although this secretion may
not be actually germicidal, it is nevertheless a poor culture

medium, and may in the case of some organisms actually

inhibit their growth.

The researches of Lewis and Turner {Editt. Med. Journ.,

November, 1905) demonstrate that in the healthy nose micro-

organisms are comparatively few in number and of diminished

vigour. Thpy are of the same variety as those found in

abnormal conditions.

These observers " took twenty-six specimens from sixteen

healthy noses, and of these only three were found sterile.

Thirteen specimens from seven persons were mono-organismal.
Nine from seven persons showed two varieties of bacteria.

One specimen showed three varieties. The pneumococctts

was found in four cases, staphylococci in thirteen, strepto-

cocci in six, Hoffman's bacillus in two, Bacillus aureus in two.
Bacillus mesentericus in two, spirillum in two, bacillus of Fried-

lander^ the Proteus vulgaris and unknown bacillus in one each.

Organisms from nine healthy noses were non-pathogenic on
inoculation in animals. From two healthy noses pathogenic
organisms were obtained."

As Holmes has truly remarked {Annals of Otology, Rhin-
olngy, and Laryngol ;y, 1907) :

" We recognise the great

variability in pathogenicity of both the streptococcus and the

pneumococcus. Both, as we know, lie latent for months, for

years, and even for an entire human lifetime, may bring forth

absolutely countless millions of generations upon the hos-
pitable pituitary mucous membranes of their host without
betraying by a single overt act their presence. But this

quiet and indolent existence may be broken in upon at any
moment. Man has again and again produced this disturb-
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ance and roused these cocci to virulent fury under labor-
atory conditions, and Nature has produced these same germs
in the human host of the streptococcus and the pneumo-
coccus either (<i) by temporarily and through some unknown
cause inducing virulence in the micro-organisms, or (b)

through some unfavourable conditions which profoundly
affect the patients and alter the constitution of the fluids and
probably also the solids of the body, thereby supplying that
environment which is necessary to induce the change which
we call virulence, which consists essentially in a tremendous
stimulation of the reproductive energies c le cocci with an
attendant formation of toxins."

The Vocal function of the nasal passages lies in their capa-
city for acting as resonators of the voice, and in their produc-
tion of a series of overtones which reinforce the harmonics of
the voice and add to their quality.
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CHAPTER I.

THE EXAMINATION OF THE NOSE.

Illumination.— In the examination of the anterior or pos-

terior regions of the nose, good illumination is absolutely

Fig. S.— MacdonalJ's Combined Table
and Hand I^mp.

Fig. 9.—Mackenzie's Forehead
Mirror.

necessary, and for both kinds direct or reflected light may
be used. The first is attained best by means of a 4-volt

;^!l
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ANTERIOR, MEDIAN, AND POSTERIOR
RHINOSCOPY.

The exainination by way of the anterior nares is termedanterior rhinoscopy," that of the posterior nares 'Tosenor rhinoscopy." By ".median rhinoscopy- is impliedthe examinatK^n of the middle regions 'of heTasatchamber which ma3- not be possible by the anterior method

The patient should be seat.H in fU • l
tion opposite the surgeon Zd i ^ "^''f'j^^^-

W.II soon enahlo .he surgeon ,1 ^-..'.ri,?^,
'' ! "::2:^no discomforl is caused to the patient.



THE EXAMINAriCN OF THE NOSE 13

Vu:. io.-P„sitions of Surgeon, I'ati.nt. and I.i-ht for Rxaminati.m of the N,,-
aiul I h oat.

llVom " Guide to the l)i>f.;;M-s „t tin- Noso and Throat and th.ir Treatment/'
by Mr. (.. A. I'arker. Arnold.)

In an emergency, and fashioned on the principle of a
! ^"dichum's speculum, a very useful substitute can be made
Iruin a lady's hairpin.

I'lii! I

f

•ii:i i| 1

( t •
;

> M ^1

I -f t?

lit

\i
: (

Ti if



W!

11

r;

i

i s

I It

14 DISEASES OF THE NOSE AND THROAT

Self-retaining specula are rarely necessary, but the most

useful of this type is Hefermann's (fig. 12).

Fig. II.—Thudichum's Nasal Speculum.

fiG. 12.—Hefermann's Sclf-Retainini; Nasal SiKculum.

Fig. 13.—Method of holding; ThudichumV .Speculum.

In very young children the anterior parts of the nasal

cavities can be examined through an aural speculum.

Anterior Rhinoscopy.

With the patient's head tilted slightly backwards, thu

anterior edges of the nostril should first be separated by

the speculum so as to allow inspection of the vestibule and

the anterior parts of the true nasal cavity. I have repeatedly

seen students overlook tiie bleeding vessel in epista.xis

because they have passed the blades of the speculum
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too far and thus concealed beneath them the source of
hiemorrhage.

On looking deeper in the nasal cavity, certain definite
structures are to be observed. On the median side is

the septum, covered with a pale pink mucous membrane
extending backwards for the whole extent of the nasal cavity,
and completely dividing the right from the left nasal fossa.
Under normal circumstances it is a vertical partition and
free from irregularities, but generally some departures from
this ideal are present, and these may have no patho-
logical significance whatever. For example, the septum
may be slightly deviated to one side or the other, while in
other instances small " crests " or " spurs " may be observed.
On the lower and outer wall of the nasal cavity, the

anterior end cf the inferior turbinal will be seen projecting
more or less into the air -way. Possibly on its outer side
the anterior end of the inferior meatus may be distin-
guished (fig. T4).

Higher up and more posteriorly is the anterior extremity
of the middle turbinal, and between it and the septum is the
olfactory cleft, while on its outer side may be seen the
anterior portion of the middle meatus.
Occasionally it is possible to see through the whole length

of the nasal chamber into the naso-pharynx.
Having accustomed himself to the appearances of normal

nasal cavities, the student should now examine for pathologi-
cal conditions. In this quest he will note abnormal conditions
of mucous membrane, such as extreme pallor, congestion,
ulceration, or new growths. Deformities inuy be met with—
l•.A^, extreme deviation of the septum, or large septal crests
or spurs, which block the air-way.

Pathological discharges are of frequent occurrence, and
may take the form of excess of mucus, crusts of dried secre-
tion, blood-stained discharge, and purulent exudations.
\\ ith regard to the latter, special note should be made of
tlieir situation because this may provide a valuable hint as
to the origin of the pus.

It will frequently happen that the nasal mucous membrane
IS so tumescent that the observer can only see for a very
short way beyond the entrance to the true nasal chamber.
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The difficulty may be overcome by the use of a fine spray

of a 5 per cent, solution of cocaine, or by the application of

a small quantity of the solution on a suitable wool-tipped

probe (fig. l6). The spray is the less unpleasant in its

application. The use of cocaine has the additional advan-

t'
i .

Fig. i6.—Peglcr's Nasal Probe.

tage that it enables us to distinguish a solid swelling from

one which is only due to congested tissues because, while

the latter contract after the application of the drug, the

former remains the same.

Median Rhinoscopy.

hy this method wc are enabled to examine the higher

and more posterior regions of the nasal cavity which may

be hidden by the middle turbinal.

KiG. 17.— Killian's Speculum o; Median Rhinoscopy.

A 10 per cent, solution of cocaire should be applied on

a wool mop between the middle turbinal and the septum,

and then into the cleft of the middle meatus. After an

interval of five minutes the warmed blades of a Killian's

speculum should be inserted in the olfactory cleft, and gently

opened, when it may be possible to examine the anterior wall
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of the sphenoidal sinus. In a similar manner the middle

meatus and the region of the uncinate process, ethmoidal

bulla, or the lower end of the fronto-nasal duct or frontal

sinus ostium may be investigated.

Posterior Rhinoscopy.

Posterior rhinoscopy is much more difficult than the

anterior exami.iation, because there are a certain number

of persons in whom, on account of the conformation of the

naso-pharynx, it is quite impossible to obtain a satisfactory

view, or in some cases any view at all, of the posterior nares.

Three chief difficulties may be met with : The first, when

the hard palate extends so far back towards the posterior

pharyngeal wall that there is no room for the introduction

of the mirror into the lower part of the naso-pharynx. This

is fortunately rare, because it offers a complete bar to

posterior rhinoscopy.

The second obstacle is of frequent occurrence. It con-

sists in a broad and deep soft palate and a coexisting long

uvula, with a short distance between them and the posterior

pharyngeal wall.

The remaining difficulty is that which is produced by the

instinctive drawing backwards and upwards of the soft

palate, which follows upon the opening of the mouth and

introduction of the mirror.

The best mirror for posterior rhinoscopy is a small

laryngoscopic mirror, the shank of which is slightly bent in

order to avoid pressure upon the dc.sum of the tongue

(fig. 18). Michel's more complicated instrument is rarely

\l-

Fig. 18.—Post-Nasal Mirror.

used now in English clinics. Before commencing the

examination the patient is told to open the mouth moderately

wide and try to " sniff" through the nostrils. The object of



i8 DISEASES OF THE NOSE AND THROAT

this advice is to arrange that the soft palate may hang
down in a relaxed condition, and not be drawn up tightly

against the posterior wall of the p larynx. The tongue

is then gently depressed by a suitable spatula (fig. 19)

held in the left hand, and the rhinoscopic mirror, the gla 3

surface of which should be slightly warmed, is introduced

behind the soft palate on one side or the other of the uvula. By
a combination of slight rotatory with upward and downward
movements of the mirror the post-nasal space can be rapidly

examined. Should the soft palate be very irritable, both it

and the posterior pharyngeal wall may be sprayed with a

10 per cent, solution of cocaine. This procedure will often

enable a satisfactory view to be obtained. Various hooks

Fig. 19.— Fracnkel's Tonpuc Depressor.

{e./:. White's Palate Retractor, fig. 20) and snares have
been recommended for pulling the soft palate forward,

and more or less forcibly retaining it in this position while
the examination is being made, but expert rhinologists rarely

use them, and few will deny that cases necessitating such
instrumental a.ssistance decrease rapidly with increased ex-

perience and manipulative dexterity on the part of the

surgeon.

It must be remembered that, on account of the smallness

of the mirror and the anatomical arrangement of the parts, it

is often impossible to get a complete picture of the posterior

nares at any one moment ; only segments of the picture can

be obtained, and these must be patched together mentally.

In posterior rhinoscopy the first objects that come into view
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are the posterior aspect of the uvula and the upper surface of
the velum palati. By gently raising the mirror the posterior
edge ofthe septum should be seen. It appears as a pale red, at
times almost white ridge in the middle line, thin below but
expanding above. Though the posterior edge of the septum
is generully narrow, yet it frequently presents a bilateral

spindle-shaped thickening of the mucous membrane near
the centre of its vertical depth (fig. 15). On each side of
the septum are seen the posterior choanat, or nares, these
openings being more or less filled by the posterior ends of
the three turbinal bodies. Of these, the superior is the
smallest; the middle is intermediate in size as well as in

situation, but is seen most distinctly of the three ; and the
inferior, which is the largest, is often partly hidden from
sight by the soft palate. The turbinals are usually of a grey

Fig. 20.—White's Palate Retractor.

is .

lii

or greyish - red colour. If the mirror be now rotated
externally, a projection is seen, beyond which is the pale,
funnel-like opening of the Eustachian tube ; above, and to
the outer side, is situated a groove, which is known as
the "fossa of Kosenmiiller." If the mirror be directed
upwards, the vault of the pharynx can be inspected. The
appearances of this vary greatly. If the patient be young,
and adenoid vegetations be present, nothing but a pale red,
irregular mass is to be recognised ; if, on the other hand, an
adult be examined without any enlargement of the pharyngeal
tonsil, the vaulted appearance of the naso-pharynx can be
distinguished.

It will well repay the student to perfect himself in the art of
posterior rhinoscopy. The author has seen tertiary syphilitic
ulcers located on the upper surface of the soft palate which
gavt? rise t;. f^onsiderable discomfort, and which had resisted
many forms of empirical treatment until their presence was

}!t|.il
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discovered by posterior rhinoscopy. Similarly, diphtheritic
membrane may be visible in the post-nasal spare alone, before
its presence elsewhere accounts for what may be alarming
constitutional symptoms. Finally, adenoid growths may often
be detected by the mirror without putting the patient to the
discomfort of examining the post-nasal space with the index
finger.

The naso-pharynx can also be examined by means of the
pharyngoscope—a suitable form being that invented by
Hays (N.Y.) (fig. 21).

IMC. -M. -Hays' l'liaryn!,'i)sco|)i-.

This instrument is based upon the principle of the cysto-
scope, and consists of a vertical shaft, which serves as a
handle, and a horizontal portion which acts as a tongue
depressor

; at the distal end of this two small electric lamps
are arranged, and through the centre passes a telescope fitted
with prism and eye-piece. This can be turned in any direc-
tion, and a good view of any portion of the pharynx, naso-
pharynx, and larynx is obtained.

The chief advantage of this instrument is that all the parts
can be seen at once.

The Introduction.—The instrument is introduced lilic a tongue depressor
The patient is told to open his mouth wide, to hrp-ithp rcui.-irlv r»nd deen'v
and to keep the muscles relaxed. The pharyngoscope is carried in until
the end contaming the lens is about one-sixteenth of an inoh from the
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pharynKeal wall. The loiiKue is depressed, and the instrument is held
nrmly in place. Under no circumstances should it n..w be moved, for by so
'lomK a reflex action occurs which entirely occludes the naso-pharynx. As
.oon as the instrument is once in position, the patient is told to clost his mouth
firmly over it and to breathe deeply throuKh the nose (see Br. 22). The

widenS
P''*''y"'' are thereby relaxed and the naso-ph.-ir),iKeal space is

When the lens points upw.irds (as indicated by the ball on the outer end of
he instrument), an excellent vi.u of the v.iiilt of the pharynx is obtained.Hy sliRhtly depressing the handle, the posterior nares come into view. Hy

n!^ .1 .t''^^
•''""; '° ""^ '''' °' '• '^^ ''«'"• ""« <==*" «=« either Eustachian

"be with the Euslachian prominence and Kosenmiiller's fossa. Any patho-
loKic. condition of these parts is rea.Iily appreciated. A Rustach ian catheter

easily seen ,„ sni,. In narrow throats bo:h Eustachian orifices can be seen

.1!
I

i

'

hi;!

.1 . ii -i

MP

ii

Fig. 22.-l'har)nposco|)c in place with Mouth cli)S.,-d.

.It the s.ime time. By rotatinK the eye-piece until the ball points down the
larynx comes into view, with the epiglottis overhanging it, and the lingual
tonsil and base of tlie tongue anteriorly.

In the majority of instances the patient s throat does not have to be
amrs.hetised. out if there is any saRging. cocainisation of the posterior
pliaryngeal wall is all that is necessary.

Direct Examination of the Xaso-Pharynx.

JInlmcs' pharyngoscope is also a useful and possibly
a simpler instrument. It consists of an eyepiece, tube,
terminal lamp and mirror. It is passed through the nasal
cavity into the naso-pharyn.x, and by revolving the instrument
on Its long axis, the different parts of the naso-pharynx are
successively brought into view.
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Yankauer (N.Y.) has invented a naso • phar>-ngoscope

(fif 23), by means of which the naso-pharyn.x can be ex-

amined by direct vision, and through the instrument minor
operative procedures can be carried out and medicaments
applied not only to the naso-pharynx, but also to the

Eustachian tubes. The beak of the speculum is introduced
behind the soft palate, the proximal part of the instrument
placed in the angle of the mouth on the opposite side, and,

using the cheek as a fulcrum, the soft palate is pressed

forward until the naso-pharynx come into view.

KiG. 23.—Yanlcaucr's Naso-I'haryn|roscopc,

In concluding this section, I cannot impress too strongly

upon the student the value of examining the nasal and naso-

pharyngeal cavities in health, as well as when symptoms arc

referred to and caused by pathological lesions situated

therein. Many departures from the anatomical ideal have

no pathological significance whatever and if this fact was
more generally recognised, a great deal of unnecessary and
meddlesome interference would be avoided, which is as void

of benefit to the patient as it is derogatory to the reputa-

tion of nasal surgery.

?



CHAPTER II.

LOCAL ANiESTHETIC AGENTS.

Cocaine.—Solutions of this drug are so frefjucntly used in

the treatment of diseases of the nose and throat that it may
be wise to say a few words about the general use and action

of the drug, especially as toxic symptoms occasionally follow

its application.

When cocaine is applied to a mucous surface it produces
anaesthesia with contraction and ana-mia of the parts, the

latter properties being often of the greatest value in the

examination of the nasal cavities.

Five to 20 per cent, solutions of the drug arc those most
commonly employed. The weaker solutions are useful for

purposes of e.xamination. but when operation is contem-
plated, a solution of from lo to 20 per cent, will be generally

necessary.

Fig. J4.-C(xalnc Spray.*

Applications to mucous surfaces may be made by means of
a spray (fig. 24) or by a pledget of cotton-wool dipped in the

• Rogers, 327, Oxford Street, W.
23

I
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solution. As a general rule the latter method is the better,

because it is easier in this way to gauge the amount of the drug
used, and to apply it to the actual surface to be operated upon.

Some people, otherwise healthy, are peculiarly susceptible to

the toxic action of cocaine even when it is used in small doses,

and therefore its application in the first instance should be

made with caution. Submucous injections are far more dan-
gerous than surface applications, and a warm acts more
efficiently than a cold solution. The drug is sold in tablets

of varying strength, and hence wc have the advantages of

a fresh solution and a knowledge of the exact amount of

cocaine which is being used. A lo per cent, solution can
be made by dissolving a 5-grain tablet in 60 minims of water.

Toxic S3rmptoms.—The patient complains of feeling faint

and giddy with a " tingling feeling " in the hands and feet.

He is pale, and perhaps breaks out into a sweat. Palpitation,

precordial discomfort, rapid pulse, nervous agitation, rapid
respiration and dilated pupils, are additional symptoms which,
in graver cases, may pass on to prostration, delirium, severe
cramps of the flexor muscles of the limbs, cyanosis, and
convulsions.

Treatment.—The patient should lie down, and amyl-
nitrite, brandy, ammonia, or black coffee be administered
by mouth, or even by the rectum in severe cases, and a

subcutaneous injection of strychnine may be given. If much
cocaine has been swallowed, the stomach should be emptied
by a mustard-and-water emetic if a stomach-tube be not at

hand.

Eucaine.—This synthetic cocaine possesses certain advan-
tages over the natural alkaloid, the chief one being the almost
total absence of toxic properties, whereas its ana;sthetic
action is said by those who frequently use it to be equal to

that of ordinary cocaine.

Its disadvantages are that it produces less contraction than
cocaine, and that it takes longer (ten to fifteen minutes) to

efficiently anssthetise the part to which it is applied.

A more marked h,tmostatic and ischa'mic effect can be
obtained by combining eucaine and adrenalin. " Eudrenine "

is such a solution, and it is made up in ampoules containing
eucai j, gr. }. ; adrenalin, gr. .,,,',,,7; isotonic solution, n\^xvi.
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There is less likelihood of reactionary haemorrhage after

the use of eucaine than in the case of cocaine.

The strength of solution used is from 5 to 10 per cent.

Some authorities speak highly of a mixture of eucaine and

cocaine solutions as possessing all the advantages and none

of the disadvantages of either drug when used singly.

Infiltration Anzsthesia.—This method is of particular

value in certain intra-nasal operations, such as the removal

of septal "spurs," "crests," or "deviations," and for the

removal of turbinal hypertrophies. It may be of special

value when the patient objects to a general anaesthetic, or

when this is inadvisable for other reasons

—

e.g., in performing

tracheotomy, when there is marked laryngeal obstruction.

For intranasal operations eucaine is generally used, and in

combination with adrenaline chloride. The latter not only

produces a rise in the systemic blood pressure, but induces a

local anaemia which is of inestimable advantage to the

surgeon.

The writer has found the following combination very

useful for infiltration anaesthesia, and it may be obtained in

tablet form : eucaine lactate, gr. iii. ; suprarenal extract,

gr. ,,V; sodium chloride, gr. xiv. This is dissolved in

30 minims of sterilised water.

Novocaine is frequently used in place of cocaine for infil-

tration anaesthesia, and its solutions keep much longer than

those of the last-named drug.

Novocaine acts quickly and induces a good local anaesthetic

effect ; it may be used in 10 to 20 per cent, solutions, and its

action is much less toxic than cocaine. Adrenalin may be

added to it in order to induce local anaemia. Tablets are

prepared which combine both constituents. A 2 per cent.

solution of novocaine injected into the tissues around the

trunk of a nerve renders ana'sthetic the area which it

supplies.

IliL" technique of local anaesthesia will be referred to

later on.

rl?



CHAPTER III.

ACUTE RHINITIS.

Acute Nasal Catarrh, Coryza.

Definition -Acute catarrhal inflammation of the mucous

!Stt'loL
'
T^"°V-^ "" °'"^'"^^y ^°'^ •" the head.

iEtiology.-The mfectious nature of a " cold in the head "

h«m ^11 iT""?" knowledge, and the researches of Ben-ham Allen, Waiter, West, and others have shown that various

LvsJXrj ,^!-^^P°"^'
JJ^ fo"- the affection. R. W. Allen

?i, ?' ^^''^' °^ Respiration, and Vaccines in their

Lv oTTh/
'^'^^ '•

'"^^ «"'"'»-"««, it would appear that

.Tr.nl '^T °'"S^"'«'"«' B' influenza, pneumococcus.
streptococcus Mcatarrhalis, Af. paratetragenus, B. septus, and

may '^ " :^
F-dlander. alone, or in vafying combinationsmay be responsible for a catarrhal condition of the uppe

respiratory passages." He states that "in perhaps 40'^pe;cent of cases one organism so predominates as to justify theconclusion that it is the cause of the attack ; more'oftenMo

th.T !
°;^^"'''"^ "« associated." However near the truththese statements may be. there can be no doubt as to theimportance of predisposing factors, which allow such organ-Z l^'rr^^V" rf' °' "^°^-" Amongst ICemay be mentioned pathological conditions of the nasal

^vTadenl 'r;-^-
•^°'"'"^ °' hypertrophic rhinitis,

^d ^'retr hT*'"?' '" *^" "-«o.pharynx. septal spurs

resDirS. ^'"^^ '''''^'^ obstruction to nasalS thU :
' «-^haust.on. bodily fatigue, especiallywhen this supervenes on free perspiration, sudden changes

skin
'"^ "'^^ ^" overheated or perspiring

26
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Morbid Anatomy and Pathology.—There is hyperaemia
of the mucous membrane of the nose, with increased cell-

proliferation and secretion.

Sjrmptoms.—The chilliness, headache, and feeling of stuffi-

ness in the nose, followed by sneezing and discharge of a
watery irritating fluid from the nostrils, form such a common
experience that it will be unnecessary to do more than refer

to these symptoms. After twenty-four to thirty-six hours the
secretion becomes muco-purulent and finally ceases. Ac-
companying the local manifestations there are usually evi-

dences of constitutional disturbance, such, as slight pyrexia,
loss ofappetite, furred tongue, constipation, and high-coloured
urine.

In children, especially in new-born infants acute rhinitis

may be quite a serious affection, because of the difficulty ex-
perienced by the child in obtaining its natural nourishment
when nasal breathing is obstructed.

Treatment—If we regard a " cold " as an acute inflamma-
tion of the nasal mucosa due to microbic infection, our object
bS^ould be to kill such organisms directly we become aware of
the Hrst symptoms of their presence. In the author's ex-
perience few methods are more efficient than spraying the
nasal cavities with a warm alkaline solution, blowing out the
liquefied mucus, and then inhaling in a nebulised form such
a combination of antiseptics as the following :

i^ Thymol
Camphor
01. Cinnamomi
Menthol
Liq. Paraffin. ..

«r. iv.

HT. V.

lav.

K-r. X.

5'.

A spray of \ per cent, formalin—after preliminary cleansing
of the nasal passages—is often very efficient ; the stinging
sensation produced by tht formalin very quickly subsides.

If the symptoms have well developed, the most suc-
cessful method of combating them is the administration of
10 minims of tincture of opium adocd to formula No. 14,
and given every six hours for four doses, the patient inean-
while being kept in a room at an uniform temperature and uii

light diet. A popular and efficient remedy is 10 grains of
Dover's powder at night, followed at once by a hot drink

ii

"

..mi

i :#
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f

and 5 grains of quinine the following morning. When the
acute symptoms are over, quinine ma} be given with advan-
tage. If the cough which often follows nasal catarrh is
very harassing, a ^ to i grain of codeia will often give
relief.

Many people discard internal remedies and rely upon tam-
pons of menthol wool inserted into the nostrils. This remedy
may be easily carried in the pocket in the form of Cush-
mann's dry menthol inhaler. Wool impregnated with
formalin and menthol is sold as a proprietary article, and
undoubtedly it gives great relief to the nasal obstruction
which IS so unpleasant a feature of acute rhinitis. When
the acute symptoms have subsided, and the nasal discharge
becomes tenacious and purulent, much relief may be afforded
by spraying the nasal cavities two or three times daily with
a warm alkaline solution such as is recommended for use
in hypertrophic rhinitis (vide infra).

In infants liquid paraffin containing 2 per cent, ot cocaine
applied to the nasal cavities with a paint-brush every three
or four hours, will help to keep the patient comfortable, and
will enable food to be swallowed without fits of suffoca-
tion.

Prophylaxis is an important matter for people subject to
colds, and there can be little doubt of the value of treatment
directed to the relie.of pathological intra-nasal defects, especi-
a y those which impede natural nasal respiration ; this especi-
ally applies to the removal of adenoids in children {vide infra)
In milder cases the daily irrigation of the nasal cavities with
a simple alkaline lotion will do much to induce a healthy and
less susceptible condition of the mucous membrane. Those
who are particularly liable to attacks of acute rhinitis ought
to regulate their mode of living so as to bring it more in
accord with the rules of health. A fertile cause of nasal
catarrh is "coddling." People who shut themselves up in
warm rooms, and who wear too much clothing when they go
out, render their skins so sensitive to changes of temperature
that the slightest draught is liable to be followed by "a
cold." The most potent means of bracing the skin so as to
enable it to accommodate itself to changes of temperature
is undoubtedly the cold morning bath, the temperature of
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which must of course be regulated in accordance with
the age and general vitality of the patient. In whatever
way the cold water is applied it should be followed by
vigorous friction of the skin so that "reaction" may be
developed.

Vaccine Therapy.—During recent years this method has
been strenuously advocated for the treatment of acute and
chronic nasal catarrh as well as for every other form of
microbic disease. There can be no doubt that it has some-
times been successful, and that it may deserve a trial when
simpler measures fail, but disappointment will frequently
result where blind enthusiasm holds the crystals of truth in

a high degree of dilution. Readers interested in this treat-

ment are referred to the work quoted above (p. 26), and to
Mr. Harmer's paper in the Transactions of the Seventeenth
Internat. Congr. Med., Lond., 1913, section xv., p. 291.

J If

PURULENT RHINITIS.

Definition.— An inflammatory condition of the nasal
mucous membrane, attended with a purulent secretion.

iEtiology.—The newly born occasionally become infected
with purulent rhinitis from a gonorrhceal discharge in the
mother, and under such circumstances it is not unfrequently
associated with gonorrhceal ophthalmia. Adults suffering
from gonorrhoea may infect their own, or the nasal cavities
of others. A bilateral, muco-purulent nasal " charge in
children is one of the commonest evidences ..' adenoid
growths. A puriform discharge from the nose may be met
with in the exanthemata and glanders. Syphilis, tuber-
culosis, certain forms of hypertrophic rhinitis {vide infra),
fibrinous rhinitis, and the presence of foreign bodies may
also give rise to a similar discharge, but in the latter case
it is nearly always unilateral.

Hosworth lays great stress on the purulent rhinitis of
childhood, and maintains that it is the precursor of atrophic
rhinitis. He regards it as a purely local condition, and not
dependent on a constitutional dyscrasia. The writer thinks
that, although it is a common experience to meet with many

-i
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cases of purulent and muco-purulent nasal discharge in

children, yet, if from these we subtra.ct those due to

post-nasal growths and those accohipanying other obvious

local lesions, it is probable that comparatively few instances

would remain which we could regard as indicative of the

early stage of atrophic rhinitis.

Morbid Anatomy and Pathology.—There is hyperemia

of the nasal mucous membrane. At first the secretion is

mucous, it soon becomes muco-purulent, and from the rapid

cell-proliferation it becomes purulent and no longer yields

mucin.

Symptoms.—In infants, as already mentioned, the disease

by causing obstruction to nasal respiration may hinder the

taking of nourishment. In children and adults the yellowish

purulent discharge is the characteristic symptom, and is

often associated with a lack of resonance in the voice

characteristic of nasal or post-nasal obstruction.

Conjunctivitis in children is not uncommonly associated

with a purulent nasal discharge.

Diagnosis.—If care be paid in investigating the mode of

onset and in the examination of the local conditions, there

should be little difficulty in arriving at a correct diagnosis as

to the cause of the discharge. In the case of infants careful

inquiry as to syphilis in the parents should always be made,

because a purulent nasal discharge (" snuffles ") is one of the

commonest and earliest symptoms of the constitutional

taint. A bacteriological examination of the nasal secre-

tion should be made in cases where a gonococcal infection

is suspected. A purulent nasal discharge is a frequent

secjuel to the infectious fevers common in childhood. In

older children a rhinoscopic examination will enable the

observer to exclude such conditions as rhinoliths, foreign

bodies, and syphilitic lesions, while examination of the post-

nasal space with the finger, or the mirror, will reveal the

presence or absence of adenoid growths. In adults chronic

inflammation of one or more of the accessory nasal cavities is

the most prolific cause of a purulent nasal discharge, and will

be referred to later.

Prognosis.— This will depend upon the cause of the

symptoms and the efficiency with which the patient is



RHINITIS DUE TO ACUTE SPECIFIC INFECTIOUS DISEASES 3I

treated, both constitutionally or locally, or by both means

when necessary.

Treatment.—As already stated, there are usually some

definite local conditions which will account for a purulent

rhinitis ; the treatment will vary in accordance with the

cause, and will be discussed under its appropriate headings.

It may be stated, however, that careful systematic cleansing

of the nasal cavities is of importance in all forms of purulent

rhinitis.

RHINITIS DUE TO ACUTE SPECIFIC
INFECTIOUS DISEASES.

The onset of many influenzal epidemics has been signalled

by an acute rhinitis, the constitutional symptoms of which

have been severe and of a depressing nature.

In severe forms of scarlet fever the nostrils may be infected

by extension from the throat. An acrid muco-purulent dis-

charge flows from the nose, and excoriates the upper lip. In

some cases the mucous membrane may slough in places, and
even r -crosis of bone or cartilage has occurred.

In measles, nasal catarrh is a prominent symptom from

the very first, but it rarely gives rise to more than passing

trouble.

The eruption of small-pox occasionally appears on the

mucous membrane of the nose.

The nasal variety of diphtheria is described in Part II.

Affection of the nasal mucous membrane is one of the

characteristic symptoms oi glanders (vide Glanders).

Treatment.— The essential local treatment of these

nasal symptoms is thorough cleansing of the passages;

hence, in the above-mentioned diseases, if the discharge is

cftensive, various antiseptic sprays (formulae Nos. 50 to 53)
should be used at frequent intervals for this purpose, and
in the manner described under Treatment of Hypertrophic
Rhinitis. It may be noted, however, that the surgeon should
be exceedingly careful in irrigating, douching, or spraying
the nostrils, to use no force, lest the infectious discharge be
driven into the middle ear and produce complications not
only serious to hearing, but even dangerous to life itself.

i
'
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CHRONIC HYPERTROPHIC RHINITIS.

Definition.—A chronic inflammatory condition of the

nasal mucous membrane attended with a hyperplasia of

the soft tissues and occasionally of the bony structure of

the turbinal bodies.

iEtiology.—Although strumous, gouty, alcoholic, and ill-

nourished individuals are often sufferers from this condition,

nevertheless the most potent cause of hypertrophic rhinitis

is, undoubtedly, the hypera;mia brought about by repeated

attacks of acute rhinitis. At first, the mucous membrane
returns to its normal condition after the attack, but as the

attacks increase in frequency the mucous membrane becomes

permanently swollen. This change is particularly liable to

occur if there is any definite abnormality within the nose—
e.g., deflected septum, spurs, etc.—interfering with free nasal

respiration. Those who are exposed to sudden changes of

temperature, to dust and irritant vapours, to a constant dis-

charge of pus from one of the nasal accessory cavities, or of

muco-pus from adenoid growths in the naso-pharynx, fre-

quently suffer from this form of chronic rhinitis.

It must be remembered that at puberty, and to a less

^egree at the menopause, there is often considerable tur-

gescence of the nasal mucosa, and this should be regarded

as a physiological rather than a pathological condition.

Morbid Anatomy and Pathology. There is a prolifera-

tion of all the tissues of the mucous membrane, but generally

there is a preponderating hypertrophy of one or more of its

elements, lymphoid, mucoid, glandular, or vascular. In the

simpler and more common cases where the interstitial tissue

is mainly affected by a mucoid degeneration (Wingrave)

the hypertrophy is more general and uniform, the mucous

membrane being smooth as in normal conditions. When,
however, the muscular element surrounding the venous

sinuses of the erectile tissue undergoes a similar degeneration

(figs. 26), a chronic vascular distension is produced, which

may be so localised that distinct growths are found, and as

their surface somewhat resembles that of a mulberry, they are

called " moriform hypertrophies" (fig. 15). These are most

frequently found on the posterior extremities of the inferior
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* ^CHRONIC HYPERTROFHIC RillNITIS a^

turdfiiAlBt tUj^ are less common anteriorly, while occasion-
ally a frin^ ftf this same papillary hyperplasia may occupy
tlfe whql^ tower border of the bone and develop to such an
extent that the excess of tissues lies packed away in the
concavity of the inferior turbinal (tig. 27).

Similar HyperHfophic processes may be found in very
chronic cases affecting the mucous membrane of the floor of
the nose and parts of the septum, especially opposite the
anterior portion of the middle turbinal.

The mucous membrane covering the middle turbinal is

generally affected in a minor degree, and anteriorly the
hypertrophied tissue tends to become polypoid and cedema-
tous so that it may closely resemble an ordinary mucous
polypus.

It must not be forgotten that the bony structure of the
turbinals may also enlarge in this condition, the middle bone

Flti. J7.—Morlfonn HyiH-rtrophy of tht- Mucous .Mtinl.ram' lovcrinR
the Inferior Turbinal.

often swelling so much anteriorly as to form a considerable
obstruction to free nasal respiration (vide Nasal Stenqsis).
Symptoms. — The chief complaints are obstruction 0/

the nose and the increased secretion. The patients speak
of a feeling of stuffiness in the nose, they sniffle or
frequently blow the nose, and there is a watery or muco-
purulent secretion which leads to constant hawking and
post-nasal irritation. Mouth -breathing with its attendant
evils is one of the results of nasal stenosis, whilst a loss of
resonance in the voice is common. If the middle turbinal be
much swollen, smell and the appreciation of flavour may be
interfered with. Impairment of hearing is frequently present,
due to catarrhal swelling of the lining of the Eustachian tube
or to the close pro.ximity of an enlarged posterior turbinal
hypertrophy. Sneezing is a common symptom, and is often
the one which leads the patient to seek advice. I f the turbinal
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bodies are so swollen that they touch or press upon the

septum, various other reflex symptoms may exist—f^., supra-

orbital neuralgia, aching or numbness over the bridge of the

nose, or frontal headache. Conjunctivitis, epiphora, and

other ocular troubles are not infrequently found in patients

suffering from this disease. Hypertrophic rhinitis is often

the most obvious pathological condition in certain of the reflev

neuroses, such as hay fever and asthma (vide in/ra). At

night, the symptoms of stenosis are usually aggravated ;
on

whichever side the patient lies, the corresponding nostril

becomes completely occluded. This has generally been

regarded as a result of gnivitation of blood into the depen-

dent tissues.

Acne rosacea has been noticed in connection with chronic

rhinitis, and has disappeared when the nasal cavities

have received appropriate treatment, and it has been said

that simple congestion of the nose may also be caused by

pressure of the middle turbinal against the septum owing to

the obstruction of the return of the venous blood.

Diagnosis.—This must be made by a careful examination

of the anterior and posterior regions of the nasal cavities.

By anterior rhinoscopy an abnormal amount of tenacious

mucus or muco-pus may be seen. Even after the applica-

tion of a 10 per cent, solution of cocaine only a moderate

retraction of the mucous membrane takes place, owing to the

hyperplasia already referred to.

The pale .ed, slightly cedematous mucous membrane of

this condition, easily compressed by a probe and covering the

turbinal bodies, should be readily distinguished from a hard

septal deviation, or spur, or from a translucent, mobile

polyjnis. If posterior rhinoscopy be employed, the pale grey,

mull)erry-like posterior end of the inferior turbinal may often

be seen to fill the greater part of the corresponding posterior

naris (fig. 15)-
, j , 1

Prognosis.—A judicious combination of general and local

treatment will usually effect a marked improvement in all the

symptoms, and sometimes a cure.

Treatment.-The first thing to be done is to carry out the

general line of treatment as indicated under the head of Acute

Rhinitis.
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It cannot be stated too emphatically that slight degrees of

hypertrophic rhinitis will often disappear if attention be
paid to the general health and habits of the • nt. The
turgescence of the turbinals so often seen abo..> ..\e age of

puberty is of no pathological significance, and active treat-

ment of the local condition is generally as unnecessary as it

is unscientific. In adults a short course of one of the milder
natural aperient waters, reduction of the quantity of nitro-

genous food taken, and regulation of the amount of alcohol
and tobacco indulged in, will fre(iuently be sufficient treat-

ment without having recourse to active local measures.
Locally, much good may be effected by cleansing the nasal

cavities night and morning with a warm alkaline wash (No. 50
or 51). The medicament may be used in the form of a coarse
spray, or it may be allowed to trickle down the nostril

from a suitable douche (fig. j8). In the latter case the patient

mtettm mbitisii.—

—

II—>—

—

g

Kl(i. 2S.—H<>at-Sha|«f Na>al D.mchc

can regulate the amount of fluid passing into the nose by lift-

ing his finger from the narrow end of the douche. He should
be instructed to tilt the head slightly backwards, fill the nasal
cavity with the fluid, and allow it to remain there for at least
twenty seconds before it is expelled.

In mild cases, if general treatment combined with a simple
alkaline wash used morning and evening does not produce
the desired relief, more active measures should be taken,
because nothing tends to centre a patient's mind upon his
nasal complaint so much as the constant application of
snuffs and drugs which only exercise a temporary effect.

Cauterisation.

When there is a simple, general s, 'ling of the mucous
membrane, a small pledget of wool soaked in a 10 per cent.

!3f

liii
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solution of cocaine should be applied to the anterior half of

the inferior turbinal and allowed to remain there for from

five to ten minutes.

After removal of the wool the galvano-cautery at a dull red

heat may be applied. Most surgeons score the mucous mem-

brane with the edge of the cautery blade and make two or three

parallel eschars, each about half an inch in length, which

extend through the complete thickness of the tissues to the

bone.

Another method is to pass the tine-pointed cautery at a

bright red heat deeply into the hypertrophied tissues close to

their attachment to the bone, hold it there for three or four

seconds, and then withdraw it. An internal slough will be

produced, and when the inflammatory process hao subsided

internal cicatrisation, with diminution of the hypertrophy will

take place, while the mucous membrane will remain intact.

A fine tenotomy knife can be similarly used to divide the sub-

mucous tissues and large blood-vessels. The author has found

this method, introduced by Delavan, give excellent results,

but no better than those obtained by the superficial applica-

tion of the galvano-cautery. It might be of use if the latter

apparatus were not accessible.

The inexperienced should bear in mind the following rules

with regard to the use of the galvano-cautery

:

I. Cleanse the nostrils before the cautery (or cocaine) is

applied.

_'. See that the blade of the instrument is scrupulously clean.

3. The cautery point should be used at a bright red heat.

4 Never use the cautory where its action cannot be watched.

5. He careful not to touch the septum where it closely ap-

proaches the turbinal which is to be cauterised, because a

cicatricial " bridge '" will probably form and destroy any

benefit otherwise derived.

6. As a general rule confine the action of the cautery point

to the anterior half of the turbinal, because the greatest

obstruction is generally in this situation.

7. .\s far as possible cut the mucous membrane with the

edge of the blade, rather than bum down its surface. Our

object is to pin down the tissues, not to destroy the

epithelium.
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After the cauterisation it is advisable to rub a drop of pure

carbolic acid into the eschar ; this will not only tend to

make the latter aseptic, but the acid will exercise an anaes-

thetic effect when that of the cocaine has worn off.

Cauterisation of the nasal mucous membrane is not

entirely free from risk. Cases have been met with in which
erysipelas of the nose and face, suppurative otitis media, and
ocular troubles have supervened. Meningitis and death have
followed upon cauterisation of the middle turbinal. Probably

lacunar tonsillitis is the most frequent complication of

! i

llovell's rialvano-Caustir HandU- and Burners.

cauterisation, and the writer suffered from a severe attack of

acute suppuration around the left tonsil (quinsy), which came
on twenty-four hours after cauterisation of the anterior end
of the left inferior turbinal. Dr. de Havilland Hall has

f

recorded two instances in which scarlet fever set in within

a week of cauterisation for hypertrophic rhinitis. In neither

case had he any scarlet fever patients under observation.

Such facts render it probable that the wounded surface left by
the cautery afforded a portal for the entrance of pathogenic

orj^anisms, and suggest the advisability of using every

aseptic precaution both before and after the operation.

In the absence of the galvano-cautery good results may be

obtained from the use of a bead of pure chromic acid fused
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upon a probe. After a preliminary application of cocaine

to the hypertrophied end of the turbinal, the chromic acid

should be gently rubbed in. Any excess of the caustic may

be neutralised by the application of a concentrated solution

of bicarbonate of soda. Whatever chemical caustic be em-

ployed, the precautions recommended in connection with the

application of the galvano-cautery should be observed.

After-Treatment.—The superficial slough produced by the

action of the cautery or acid will come away after an interval

of from five to seven days, and during this time the obstruction

to nasal respiration will be as great or even greater than

before the operation—a fact of which it is well to warn the

patient. No after-treatment is absolutely necessary, but in a

sensitive patient it is well to prescribe a sedative oily appli-

cation (formula No. 43), by the frequent use of which the

obstruction due to inflammatory reaction may be relieved.

When the " eschar " or " crust " has come away, a warm alka-

line nasal wash should be used every morning and evening

for two or three weeks.

Surgical Treatment.

In those instances where the hypertrophied tissue is exces-

sive and where its efficient reduction would entail many

applications of the cautery, it is better practice to remove

the obstruction by means of a cold wire snare, and this

method will be particularly indicated when the so-called

" moriform " hypertrophies are present.

Of the many snares which have been invented, Blake"?

30.—Hlakf's Snare.

instrument (fig. 30) will be found to meet all needs; it can be

manipulated with one hand, the other being free to hold the
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speculum, or adjust the sn^re with the forefinger in the naso-

pharynx (vide infra). The above-mentioned and most of the

modern snares are so constructed that the operator's hand,

whilst holding the instrument, is below the line of vision.

The tumefaction of the anterior end of the inferior turbinal

having been anaesthetised, the wire loop of the snare is passed

over the enlargement and slowly tightened up until the

growth is cut off. Some carbolic acid may then be applied

to the raw surface and a light packing of sterilised rubber

sponge placed between it and the septum i,n order to check

haemorrhage if it should occur.

In order to minimise the risk of the latter, the patient should

keep quiet for at least twelve hours after the operation, and

be enjoined not to make any efforts involving strain.

Aiter-Treatment.— The dressing should be removed in

twenty-four hours, but neither before nor after this interval.

If it be removed earlier, bleeding is often free and repacking

may be necessary ; on the other hand, if allowed to remain

longer than twenty-four hours, the packing tends to become
septic.

The nasal cavities should now be thoroughly cleansed by

means of a coarse, warm, alkaline spray. The dressing

need not be replaced, but a loose, frequently replaced portion

of sterilised wool should be worn in the vestibule for a period

of four to five days. The spray should be used twice

daily for at least a fortnight.

When the obstruction is caused by a moriform hypertrophy

growing from the posterior extremity of the turbinal, its

removal may be carried out in two ways :

I. By means of the snare. The nasal mucosa should be

rendered ansesthetic by a 5 per cent, solution of cocaine. The
loop of the snare is then passed backwards through the nostril

along the floor of the nose and guided over the growth by
the sense of touch. Having engaged the hypertrophy in the

loop, the latter is slowly tightened up until the tissue is cut

through.

In some cases it may be necessary to pass the left index
finger into the naso-pharynx and guide the snare over the

soft turbinal swelling.

F"ree haemorrhage not infrequently follows the removal

m
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of turbinal hypertrophies, especially when the effect of the

cocaine has passed off and reactionary dilatation of the vessels

has supervened. Hence the cocaine solution should not be

sironger than 5 per cent., and absolute rest and quiet should

be enjoined upon the patient for forty-eight hours after the

operation. For a similar reason the snare should be tight-

ened up rather slowly. If in spite of these measures excessive

bleeding shoulr^ set in, we may proceed to check it in the

following ways: (i) Spray into the nostrils some ice-cold

adrenalin solution, and let the patient suck pellets of ice.

(2) Pack between the posterior end of the inferior turbinal

and the septum a small strip of sterilised elastic sponge,

secured by a thread passing out of the nostril and fixed to the

cheek by a strip of adhesive plaster. Leave for twenty- four

hours and then gently remove by drawing on the thread.

The sponge ^^irip does not adhere like gauze, and hence there

is less pain and less likelihood of bleeding when it is removed.

This measure will rarely fail to stop the bleeding. (3) As a

last resort Cooper Rose's epistaxis tampon (vide Epistaxis)

may prove the most effectual means of checking the haemor-

rhage. In excitable patients it is good practice to quiet both

the nervous and circulatory systems by the administration

of doses of potassium bromide in combination with the liquor

opii sedativus.

Anterior Turbinectomy.

There will yet remain a certain number of cases in which

there is considerable hypertrophy of the bone in the anterior

portion of the inferior or middle turbinal, and the galvano-

cautery is of no use in effecting a reduction of this

condition. The only efficient and permanent method of

treatment is the complete removal of the obstructing tissues.

The anterior half of the inferior turbinal is rendered an ^'S-

thetic by a 15 per cent, solution of cocaine applied both on its

inner and outer aspects. Its bony attachment to the outer

wall of the nose is then divided from beftjre backwards by a

pair of strong scissors (fig. 51), and a wire loop is passed

over the semi-detached portion, which can be easily removed
by tightening up the snare (fig. .52). The effect of this pro-

cedure is to provide a double air-way in the respiratory
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passage and the relief obtained is very marked. The parts

should be packed with sterilised sponge for twenty-four hours

to check haemorrhage (which is rarely serious) and to protect

the raw surface.

After-Treatraent.—This is simple, because when the first

packing has been removed, it is only necessary for the patient

to use a suitable cleansing spray for the following two or

three weeks, and to keep a frequently changed piece of wool
in the vestibule for a week following the operation.

Remarks.—This operation gives most excellent results

and has largely taken the place of the galvano-cautery in the

removal of well-marked obstruction due to swelling of the

anterior end of the inferior turbinal. The ha:morrhage is

rarely severe, the freedom of nasal respiration is permanent,
and sufficient tissue is left behind to insure due moistening

and filtration of the inspired air.

Middle Turbinectomy.

When the middle turbinal is enlarged, it is as a rule only

necessary to remove its anterior half. The operation is very

similar to that already described for the lower bone. Its junc-

tion with the outer wall is snipped through with GrUnwald's
forceps or cut through with a pair of intra-nasal scissors

—

e.g.,

Walsham's (fig. jj), and the wire loop of a snare passed over

the semi-detached portion, which should be cut through with-

out any traction upon it (fig. J4). The latter caution is neces-

sary because of the important relations of the middle turbinal

with the cribriform plate of the ethmoid.

After-Treatment. -This is almost identical with that

already described in dealing with anterior turbinectomy of

the inferior turbinal. As a general rule bleeding is less free,

and hence it is unnecessary to place any form of packing in

the wounded area.

Complete Turbinectomy.

This consists in complete removal of the inferior turbinal.

Under general anaesthesia or even after the parts have been
ujucsthetised with cocaine, the loop of the turbinotome
" draw-knife " or " spokeshave " (fig. 35) is passed through
the nostril and guided over the posterior extremity of the

U
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turbinal so that the sharpened edge is in contact with

the posterior extremity of the bone. By a firm and rapid

withdrawal of the instrument, practically the whole of the

inferior turbinal is removed.

It need scarcely be said that the patient's nasal respiration

is usually very free after this operation, but the abolition of

so much physiological mucous membrane has in some cases

terminated in a dry form of pharyngitis and laryngitis, which

has been a greater evil than the nasal obstructior for which the

operation was performed. Brisk reactionary, or even secondary

hemorrhage has been a not uncommon complication, and ol

such severity as to be a source of extreme anxiety to the

surgeon and the patient's friends. Such a radical and extreme

Fig. 35.—Carmalt Jones's Turbinotome.

measure as complete turbinectomy must be very rarely neces-

sary, because the obstruction caused by the posterior end of

the turbinal is nearly always composed of soft tissue which

can easily be removed by means of the snare. Indeed, the

complete removal of the bone has almost passed out of use

since the advent of anterior turbinectomy, which has all the

advantages and none of the drawbacks of the more complete

operation.

A Warning.—In all intra-nasal operations, whether these

be carried out by means of the electric cautery, caustics, or

cutting instruments, care must be taken not to wound two

mucous membrane surfaces which are in close apposition.

If this rule be neglected, cicatricial bands, "bridges," or

"adhesions" will certainly follow, which may not only render

the operation of little value, but may induce conditions which

will cause discomfort to the patient and endless worries to the

surgeon who may be called on to relieve them.

k
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RHINITIS SICCA.

This term has been applied by MacDonald to a form of

chronic rhinitis in which there is a deficiency or inspissation

of the nasal secretion.

iEtiology.— It is found in gouty, plethoric individuals

of middle age who in many rases arc addicted to alcohol

and excessive smokinj: Dusty occupations aggravate even
if they do not causi the condition. The nasal mucous
membrane is red, dry, and glazed, while there is often a

tendency to non-foetid crust-formation on the septum or

middle turbinals. Similar conditions may be found in the

naso-pharynx, pharynx, and larynx. In other instances the

disease is met ith in anaemic and dyspeptic females whose
nasal mucous membranes are pale rather than congested, but

in whom there is the same tendency to the formation of thin,

non-fcetid crusts as in the congestive ty|>e.

Symptoms. -These consist of nasal discomfort and a sensa-

tion of dryness, although a profuse discharge of watery mucus
may be caused by exposure to cold air or winds. Difficulty in

dislodging the secretions from the naso-pharynx, the dryiess

and discomfort of the throat, various degrees of hoarseness,

and occasional ear troubles are not unusual symptoms.
Owing to the irritation produced by the formation of crusts

on the septum and their frequent dislodgment with the finger,

ulceration and eventual perforation of the septal cartilage may
be produced, and while these pathological changes are taking

place epistaxis may be a frequent symptom.
Diagnosis.—The absence of ftctor from the crusts shouid

serve to differentiate dry rhinitis from the true atrophic form,

in which wasting of the mucous membrane is also a typical

feature. The perforation of the septum is always limited

to the cartilage; it is small, and the ed^es are smooth
and covered by intact mucous membrane. In a syi hilitic

perforation the hole is frequently larger, more irregular

in contour, and invades bone as well as cartilage. Owing
to lack of nutrition, the septal perforation is more common in

tile anarinic than in the plethoric type of case.

Treatment.—Constitutional measures are of first impor-
tance and do not need specification. The local treatment com-

i
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prises the use of anterior or posterior warm alkaline nasal

douches to remove the inspissated secretions, and these shr<ild

be followed by the application to the nasal mucosa of oily

solutions in a nebulised form (vide Atrophic Rhinitis).

For the dry pharynx, gargling with salt water every morn-

ing, and the occasional use during the day of pastilles of borax,

chlorate of potash, or cubebs, will be found useful. The laryn-

geal condition may be relieved (especially when irritated by

particles of inspissated mucus) by warm alkaline sprays or

injections (vide Chronic Laryngitis), or by the internal ad-

ministration of small doses of apomorphine, iodide of potash,

and chloride of ammonium.

CHRONIC ATROPHIC RHINITIS.
•• Ozana."

Definition.—A disease characterised by atrophy of the

mucous membrane of the nose, the wasting being accom-

panied by a discharge which quickly dries into crusts pos-

sessing a characteristic fcetid odour.

/Etiology.— It is scarcely necessary to mention the numer-

ous views which have been advanced from time to time as to

the causation or 1. - causative factors of the disease, because

none of them are entirely satisfactory, and they have been

almost entirely ov-'shadowed by the prominence given to the

researches of Perez (Buenos Ayres), which have been carefully

investigated by the " International Collective Investiga-

tion of Ozaena." Perez described in the AtmaUs de VIn-

stitut I'asteur in December, 1899, a small polymorphous

Gram-negative, immobile rod as the exciting cause of oza:na.

and termed it
" Cocco-hacillus fatidus ozatnce." Inoculation

experiments proved that the disease was infectious and

clinically it can be shown to be contagious. Perez proved

bacteriologically and clir cally that oza;na may also be trans-

mitted to man by dogs, and especially by those suffering from

distemper.

Hofer (Berlin. Klin. Woch., No. 52, 1913) repeated Perez'

experiments, and obtained a vaccine of the Cocco-bacillu'<

Julidus, and used it in oza;na patients, with an improve-

ment which, compared with former methods of treatment,

may be fairly described as brilliant.
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Hofer and Kofler (Wien. Kliii. Woch., No. 42, igij) treated

thirty uzitna putients with the vaccine. In all of the cases

more or less local reaction was evidenced by pain at the place

of puncture, with slight redness and infiltration. As a rule

all these symptoms appeared after the first three injections.

The following manifestations of a nasal reaction were

observed: Immediately after the first few injections, and in

some cases after the later injections, acute cold in the head

with various local disturbances

—

c.^., marked pulsation, epis-

taxis, redness of nostrils, te'- .> : -v to sneeze, and frequently

temporary aggravation of '.>• »....

Sooner or later in the nir i :'v 1 011

cases a surprising dimi: .;'•)" or e . n f( i.j

,• I ,Wi ! );"
, tl" IIIthe fcftor was obser\» c^

crease in intensity ri t.

tion in the crust-for ^m.lIc ;. >

which there is no \ sible n

but cessation of the u '•>i,

able time. The effect on thi

influence. Hofer is inclii p

;nt in almost all

^te cessation of

•ed that the de-

e any diminu-
( do it. ' Ms condition, in

< v-^'js.i'ii i» crust-formation,

r ' r,' ;. ncrsi^'.s for a consider-

luaoi 1.^ '\<ic solel> to a specific

. litrihutt the ftetor to the

direct activity of the niicro-o ^, ii^mr,, "„iiich is also observed

in cultures. He therefore regards foetor as the most sensitive

manifestation of the disease and the first to show the reaction.

The diminished crust-formation allows the patient to reduce

the frequency of, or to discontinue the washing of the nose.

The discharge sometimes assume the aspect of normal nasal

secretion.

One of the earliest results of the treatment is the dis-

appearance of the pharyngitis or laryngitis sicca. This is

due partly to the liquefaction of the secretion and partly to

diminution or cessation of crust-formation.

Hofer, in conclusion, states that he believes active immuni-

sation with Perez' microbe offers a very favoural" ^ prospect.

Time alone will show whether the improvement nounts to

cure. He is convinced that the therapeutic results at present

obtained are not merely symptomatic, and this consideration

supports the view that the Cocco-baciUus Joetidus is the a;tio-

lo^ical agent.

Since writing the above paragraph a very careful and exhaustive investi-

gation con:eminK the relationship between tuberculosis and "ozsena" has

' 'I
Ml
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been carried out by Dan McKenzie, J. Mackeith, and VVyatt VVingrave

{Journ. Laryngol., May, June, July, iiji6). They show that the evidence

aflforded by post-mortem examination, the personal and family history of

••oz.-cna" patients, the reaction to tuberculin tests, the result of treatment

by tuberculin, the presence of an acid-fast bacillus wk h is probably an

attenuated variety of the tubercle bacillus— all go to orove that "ozsna, as

we see it in England, is a manifestation of tuberculosis."

Pathology.—Wingrave has drawn attention to the follow-

ing pathological features characteristic of atrophic rhinitis :

(a) the ciliated is replaced by stratified epithelium ; (b) the

glands and venous sinuses are diminished and degenerated :

(t ) beneath the surface epithelium a stratum of round cells is

seen more particularly located in the neighbourhood of tht^

vessels and glands ; amongst these cells certain highly re-

fractive bodies of unknown nature are found ; (d) the bone is

passively atrophied, uut shows no evidence of active disease.

He further points out how the brunt of the disease seems ta

fall upon the glandular tissues of the nose, naso-pharynx, and

pharynx, so that in a well-marked case the absence of gland

tissue in the latter situations gives the mucous membrane the

appearance of being thinly stretched over the cervical verte-

bra;. Similarly it is uncommon to tind faucial tonsils in asso-

ciation with the dry pharyngitis following upon atrophic

rhinitis.

In a recent (1915) private communication to me, Dr.

Wingrave says

:

The mii>t striking and constant pathological features are—

1. Complete absence of all lymphoid structure (including ail the tonsils).

11. Atrophy of albuminous and mucous glands.

III. Constant presence of an acid-fast bacillus.

This bacillus has been mistaken for tubercle owing to its morphological ai.'i

tinctorial resemblance. Hut it differs from the tubercle bacillus in in ;

retaining its acid-fast characters in cultures unless grown in the presence ct

a fatty substance

This acid-fast bacillus is practically constant in all cases of true atroplm

rhi'^itis (not rhinitis sicca), and can easily be demonstrated in crusts from

the nose, naso-pharynx. and larynx. In some instances only few are seen, but

when the disease is advanced they are \ery numerous, and may occur as

fatted masses, fasciculated or discrete. Sometimes they may be the onlv

micro-organism present.

Symptoms. — I'Vom a consideration of the anatomical

changes met with in the disease, it will be at once seen that

the degenerate mucous membrane is no longer capable of
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secreting the V'fnd, sero-mucous fluid which it is its function

to furnish, but secretes instead a discharge consisting of

mucus, epithelial cells, leucocytes, and various micro-organ-

isms which readily dries and forms the crusts. These are

retained in the nasal passages, and, undergoing decomposi-

tion, give rise to the excessively offensive odour from which

the disease derives its synonym of " ozaena." The odour is of

a peculiar, sickening character, and when once it has been

experienced it can readily be recognised again. Fortunately

foi" the patients, the sense of smell is lost early in atrophic

rhinitis, so that they are in happy ignorance of the disgusting

smell emitted from -the nostrils. At the menstrual periods

there is generally a great increase in the severity of the symp-

toms, and cases which, under treatment, have become free for

a time from smell, may at these periods again become offen-

sive. After adult life has been reached the odour not infre-

quently lessens, and it may entirely disappear in old age.

In some cases of ozsena it will be found that the fcetor of

the breath has a double source

—

i.e., it proceeds both from

the nostrils and also from the trachea. The tracheal con-

dition is secondary to the rhinitis, but when once it has

started, it may continue independently. The diagnosis of

tracheal oziena rests on the expectoration of greenish, thick,

viscous pellets, which have the odour of the crusts so charac-

teristic of atrophic rhinitis ; the persistence of fcetor of the

breath after the nostrils have been thoroughly disinfected ;

and, linally, on the fact that the air exhaled by the mouth is

as f(etid as that from the nostrils.

The dry condition of the nose in atrophic rhiniiis causes it

to be irritable, so that the patient is inclined to pick or

scratch the interior, and thus cause excoriation of the mucous
mei..brane and slight hjemorrhagc. In consequence of the

dilated and dry condition of the nasal passages, the inspired

air does not get filtered, warmed, and iiioi'-*ened, so that

pharyngeal, laryngeal, and bronchial symptoms are fre-

quently met with in patients afflicted with the disease. Two
of the most troublesome symptoms are the hacking cough

produced by the dry condition of tlio pharynx, and the hazi'k-

»i^' induced by tbs^ patient's attempt to dislodge the dry crusts

whicli adhere to the naso-phar\n.\.
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Ear troubles are frequently met with in the course of the

clsease. Among these may be mentioned acute and chronic

catarrh of the middle ear, and tinnitus. A severe and in-

tractable form of frontal headache is a common accompani-

ment of the nasal disease. There is reason to believe that

dyspeptic symptoms are sometimes due to ozsena; at all

events, great improvement will frequently take place in the

digestive system after methodical treatment of the nose.

The appearance of a patient suffering from advanced

atrophic rhinitis is very suggestive, the nose being frequently

depressed at the bridge, and turned up at the tip so that thi

nostrils are more obvious than is natural. They may also be

dilated and devoid of vibrissa;.

Exaininatiun. — By anterior rhinoscopy dr> ,
greenish-

grey crusts will be seen in the nasal cavities, i «nsistinf,'

of inspissated secretions which are abominably 'rt'ensivc.

When these have been removed, the cavity of the nose

will be found greatly enlarged, so that it may be possible

to see the posterior wall of the naso-pharynx. The mucous

membrane is usually pale, but sometimes it is slightly reddened.

Distinct ulceration may be said not to occur in this disease,

though the detachment of the crusts may give rise to a

little bleeding ; there is frequently, however, on the n;iddle

turbinated body an excoriated patch. The turbinals may be

so atrophied as hardly to project into the air-way, or these

structures on one side may be swollen and red, whilst on the

other they are diminished in size.

Posterior rhinoscopy reveals a similar condition of mucous

membrane atrophy and the posterior nares may be covered

with dry crusts. The pharynx is dry and glistening, or

coated with adherent mucus which is often discoloured

by atmospheric impurities.

Not infre(}uently the disease is unilateral, especially when

there is a septal deflection, and under such circumstances the

narrowed chamber is the healthy, or less affected side.

Diagnosis.—The diagnosis of atrophic rhinitis is seldom

a matter of any diHiculty ; the characteristic stench emitted

by the patient and the dilated nasal passages occupied by

dry greyish-green crusts are not present in other diseases.

Suppuration in the antrum might possibly be mistaken for
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atrophic rhinitis, but in that condition the discharge is often

confined to one nostril, is simply purulent, and never dries

to form crusts. Furthermore, as the late Christopher Heath
pointed out, in ancral suppuration the offensive smell is per-

ceiveH by the patient and not by his friends, the reverse

being the case in atrophic rhinitis. Syphilitic disease of the

nasal passages might be mistaken for atrophic rhinitis, but

it does not possess the characteristic smell of the latter, and

manifestly depends upon a definite ulceration of the mucous
membrane and necrosis of the subjacent lx)ne, which are often

limited to the nasal septum. Moreover, the ready manner
in which nasal syphilis usually yields to treatment would

assist in arriving at a correct diagnosis in a doubtful case.

Prognosis.—Though atrophic rhinitis does not directly

threaten life it may make it almost unendurable, and the

characteristic smell may prevent the sufferer from being able

to gain a livelihood on account of the nuisance to those

around. Most authorities agree that a cure is practically

impossible when once the disease is definitely established.

On the other hand, few incurable maladies are capable of

such amelioration as atrophic rhinitis if it be methodically

and carefully treated. Hence, we may tell our patients that

although they must not expect an absolute cure, yet if they

will only take the necessary trouble the disease will be robbed

of its worst features, furthermore, there may be some con-

solation in the fact that the worst features of the malady

tend to diminish with increasing age.

Treatment.—Parents and nurses should be warned of

the danger incurred by children from the fondling and kiss-

ing of pet dogs, and especiall\ when these are suffering from

liistemner.

If further experience should istablish the value of the

vaccine treatment, as recorded by Hofer (vide snpni), no time

should be lost in administering it in suitable doses. Hofer

and Kofler used a polyvalent vaccine, and injected it subcu-

taneously in doses of 50 to 500 million or^'anisms weekly.

and with the striking results which have already been re-

ft-rred to.

With regard to vaccine therapy, Hr. Wingrave. in the

1 ninmuniiation already referred to, says: "'Although their

4
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specific postulates have not been completed, auto-vaccines

prepared from 'crusts' have afforded striking evidence of

their influence, the dry exudate being replactd by a healthy

and non-foetid moisture. It has still to be demonstrated

that the effect is permanent, but experience indicates that

vaccines made from each case undoubtedly afford consider-

able relief, and much more than purely local measures."

If vaccine therapy is not available, or if further experience

does not produce the results which have been claimed for it,

we must fall back on older methods of general and local

treatment.

With regard to the first named, if there is any history of

tubercrlosis or syphilis in the parents, suitable treatment of

the child should be instituted.'

The seashores of the Hristol Channel, where the tide recedes

a long way, exert a beneficial influence on ozaena patients.

The essential points in the local treatment are the thorouf^h

cleansino; of the nasal cavities coupled 'aith measures which wilt

prevent rapid drying of the secretions.

The cleansing may be effected in three ways : (i) By means

of a douche, (2) by a coarse spray, (j) by the use of the

anterior and the posterior nasal syringe. The syringe is un-

doubtedly the most effectual of these methods, but some have

discarded it in favour of the spray, because the former has

the disadvantage that, unless used with care, fluid may be

forced through the Eustachian tubes into the tympana and

set up acute inflammation of the middle-ear clefts.

In syriuf^ing the nostrils a patient should be instructed to keep

the mouth widely open and to !>reathc ipiickly " backwards and

forwards"' while the fluid is uijeard into the nose. The solution

will then pass up one nostril and (JUt of the other with littli

probability of its going into the ear or throat. It is sur-

prising how easily a patient can do this after a few trials,

and the details of the method apply to all forms of nasal

syringing.

Whichever method be used, the following rules, modified

from those laid d<nvn by Dessar, should be observed :

I. The lotion should always be used lukewarm. Plain

water should never be intro'ii:ced into the nose, because it

* 1 ij: pp. -t^, 46.

•^A'.d^iTCi'a



CHRONIC ATROPHIC RHINITIS 51

loosens the nasal epithelium, an action which is prevented

by the addition of a little sodium chloride.

2. After douching, one nostril should be completely stopped,

while air is forced down the free side in order to dislodge any
crusts which have not been brought away by the lotion.

J. If one nostril is more obstructed than the other, the

douche should be applied to the obstructed side.

4. As a general rule a morning and evening douche is

sufficient.

5. About half a pint of the lotion may be used for each
cleansing, but less may be quite sufficient as the case

improves.

Fig. 36 shows a j-ounce rubber bottle with a perforated

teat, which answers very well in these cases, and which the

Fk;. !,(>.— Tilley's Nasal IK

clumsiest of patients can use without difficulty. -Another

excellent method is a Higginson's syringe fitted with a suit-

able nose-piece.

The anterior or posterior spray (Hg. 57) answers fairly well

in the less severe forms of the disease ; but where crusts

have collected on the sides and roof of the nasal passages,

the only effectual method of washiuf them away is by means
of a douche. A useful and ine.xpensive lotion for this pur-

|)ose is that recommended by Dobell (formula No. 5.2).

I lilorate of potassium or liquor potassii permanganatis may
1)1 substituted for the bora.x.

I have found " Listerine," an .American preparation con-

taining thyme, eucalyptus, and other essential oils, together

with ben/o-bf«racic acid, a most serviceable and pleasant

disinfectant. It may be conveniently employed in Dobeil's
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solution, instead of the glycerine of carbolic acid, in propor-

tion of one or two of listerine to ten of the lotion. As the

treatment will be a prolonged one, the employment of ex-

pensive drugs, or any drugs at all for the matter of that, is a

question of serious consideration to people of limited means,

so that it is often necessary to use the cheapest preparations.

For this purpose, common salt, h drachm in half a pint of

water, or chlorate of potassium i drachm, or liq. potass,

permang. i drachm in same amount of water, will be found

if

I

II

Kid. 17. —Posterior Nasal Spray.

very useful (formula No. 55). The cleansing effect of such

lotions is greatly enhanced by the addition of a lo-volume

solution of peroxide of hydrogen, in the proportion of two

teaspoonfuls to a pint.

(ilegg recommends the following powder, which is cheap,

and will remain dry in a wooden box under ordinary con-

ditions : Sodii chlorid., r,v. : sodii sulph., .'iv. ; sodii bicarb.

7,ii.; sacch. alb. ad r>iii.

Dissolve a level teaspoonful in half a tumblerful of warm

water.
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Many of the alkaline salts, alone or in combination, are

made up in compressed form, and are of great convenience
to patients on account of their portability. The compound
phenol "soloid" (formula No. 54) is particularly useful in

cleansing the nostrils in atrophic rhinitis.

In a case of average severity the following line of treat-

ment may be adopted. The nasal cavities should be first

cleansed by a simple alkaline spray or douche used in the
manner already described. Any crusts which remain are

then carefully removed by means of nasal forceps or cotton-
wool mops on a suitable holder. The nostrils may next
be sprayed with an atomiser (fig. 38) containing liquid

paraffin holding in solution some menthol and possibly
one of the essential oils (formula No. 66). Other oils

r^'i

|-I(i. ;(S.—Oil Atomiser.

may of course lie added, according to the needs of the

case. Hy these means a fine oily coating is deposited upon
the nasal mucous membrane, which reduces the f(etor by
preventing the rapid formation of crusts, while the odour
of the latter is partly overcome hy the fragrance of

oils contained in the solution. In addition such medica-
ments may themselves exert a healthy influence on the
diseased mucous membrane. This cleansing treatment

should be carried out twice or thrice daily by the patient
for a week. If on re-examination the crusts have much
diminished and the nasal cavities are free from odour, the
treatment may be continued. If, on tiie contrary, there is

no marked improvement, the nostrils should be again
cleansed, and the most unhealthy areas of mucous mem-
l)rane painted over with a wool mop saturated with such a

, nl
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pigment as formula No. 45. This is an excellent stimulant

to the mucous membrane, and produces a free flow of mucus,

which lasts from one to two hours, and nearly always has a

beneficial effect. Such applications should be made at in-

tervals by the surgeon, or the patients may sometimes be

instructed to apply them for themselves.

The majority of cases of atrophic rhinitis will improve

materially under some such treatment as sketched out

above ; but whatever be the medicament applied to the

nose, it must be distinctly understood that it is not so much

the particular drug employed as the regularity and thorough-

ness with which the treatment is carried out which conduces

to the amelioration of the disease.

Again, it is often beneficial to ring the changes on the

different solutions employed for cleansing the nasal cavities.

When the disease is very intractable, I have found the

following modification of Gottstein's method the most suit-

able : The nasal cavities are thoroughly cleansed by means

of a warm alkaline antiseptic douche, and the lining mem-

brane is ana;sthetised by means of a 5 per cent, solution of

cocaine in the form of a fine spray. After five minutes'

interval, the diseased surfaces are rubbed with a pledget o(

wool dipped in a i per cent, solution of formalin. This may

cause intense discomfort and lacrymation lasting for some

two or three minutes. The whole of the nasal cavity is now

packed with strips of sterilised gauze, which are left in situ

for twenty-four hours, when they are removed and the

process repeated. This may have to be carried out for five

or six days consecutively, and then the intervals may be

increased. When considerable improvement has been

attained, the milder treatment by douching may be resumed.

The patient can soon be taught to insert the packing

for him- or herself. I know of no treatment which gives

such satisfactory results in bad cases; its efficiency seems

due to the fact that the drying of the secretions is prevented,

and if this can be maintained, even for a few days, a certain

degree of permanent benefit may be looked for.

lonisatiou.— F"reer has used this method with some success.

A flat copper or zinc electrode is covered with cotton-wool,

moistened vith a j per cent, solution of the correspondin
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salt, and placed in the nasal cavity, where the crust forma-

tion is most marked, and then connected with the positive

pole of the battery. The negative pole is placed in water,

and in this the patient places his hand. A lo-milliampire

current maybe used from ten to tl'.irty minutes, and repeated

in ten days' time, and then at more frequent intervals if

improvement is attained.

In order to prevent the drying of the secretions within

the nasal cavities it was indepeiidently suggested by Lake
(London) and Brindel (Bordeaux) that an artificial narrowing

of the cavities should be induced by the injection of paraffin

into the tissues covering the inferior turbinals, the septum,

and fioor of the nasal cavities. The writer has only had a

small experience of paraffin injection for atrophic rhinitis, and
from inquiries made amongst his fellow-workers in London,
it would seem that the method has not been adopted with

enthusiasm.

Moure and Brindel* also think highly of this mode of

treatment, and s^ieak of a cure in 62 per cent, of the patients,

and an improvement in f(ctor and crust-formation in 26 per

cent. When liquid paraffin was used, there was some danger

of thrombo-phlebitis of the facial vein (Broeckart says in

5 per cent, of the cases), but probably this danger scarcely

exists to-day, when cold, solid paraffin is used. The last-

named authority has employed the paraffin injection in

some 200 cases, and considers that it is the best of all treat-

ments for earlier stages of the disease, but that it is useless

in advanced conditions.

Hronner advocates a coarse spray of a solution of i in

1,000 of formalin in water, and advises its use three or four

times a day for a few days, and then at longer intervals.

As a rule it will be found that if the formalin solution is

to do any good, it must be used of sufficient strength to

cause considerable pain, and in order partially to relieve

this a preliminary application of cocaine will be necessary.

The inadvisability of giving patients prescriptions for this

seductive and potent drug will be referred to later.

• /I'l'.'. h<lhLiiu. Ac Liuyiig. No. 41, 1904.
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MEMBRANOUS RHINITIS.

Fibrinous or Croupous Khinitis.*

A form of intlammation of the nasal mucous membrane,

accompanied by the formation of a membranous exudation

on its surface.

Etiology. —Two forms of croupous rhinitis occur—one in

which the nasal mucous membrane is primarily attacked, and

the other in which the nasal affection is secondary to the

formation of false membranes on other mucous surfaces.

The secondary variety (apart from diphtheritic cases) is

extremely rare.

Primary croupous rhinitis is essentially an affection of

early life. Of thirty-six cases recorded by Lack, nine cases

occurred under 4 years of age, twenty-four were aged from

4 to 8 years inclusive, one was y.one 11, and another 15 years

of age. The writer has seen two cases in adults, both in

females, aged 49 and 54 respectively. The disease usually

appears without any exciting cause being discoverable.

It is by no means so uncommon as has l)een supposed.

Sixteen cases occurred in one children's hospital in one year.

The fact is that a large number of cases do not come under

treatment at all, because the general health is so little affected

and the patient is supposed merely to have a chronic cold.

Recent researches leave little doubt as to its infectious nature.

Morbid Anatomy and Pathology.- The nasal mucosa arc

generally swollen and ledematous, and the exudation lyinj;

upon them is of a tibrinous nature, of a whitish colour, and

more or less firmly adherent. When removed, a bleeding

surface may be left. Occasionally, however, the membrane
is loosely attached, and can be removed without causing

bleeding. The exudation is limited to the nasal mucous

membrane, and as a rule the pharynx, naso-pharynx, and

tonsils show no signs of disease.

Referring to his bacteriological investigations in thirty-six

cases, Lack says: "The results of these experiments, briefly

stated, show that in cases of fibrinous rhinitis an organism

is constantly found in extraordinary large numbers which

• See exliaustive article by Lacl. Meil.-Chirurgical Transactions, vol. Ix.wii
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resembles, murphologically and by its gruwth on various

culture media, the true Klcbs-Locffler bacillus. The bacillus

is of varying but usually great virulence, is capable of pro-

ducing virulent toxins, and these toxins as well as cultures

of the living bacilli arc neutr ilised by diphtheria antitoxin.

"These experiments place beyond doubt the identity of

the bacilli with the true Klebs-Loeffler bacillus, and also

show that the mildness of the affection in no way depends
upon the slight virulence or feeble toxin-producing powers
of the organisms."

Furthermore, and as a matter of clinical experience, it has
been found that a child suffering from fibrinous rhinitis may
occasionally infect with true diphtheria those who have been
brought into intimate contact with the patient.

Symptoms.—The attack begins like an ordinary cold,

the nostril quickly becomes blocked, whilst constitutional

symptoms may be entirely absent or only amount to those

of malaise. So much is this the case that children suffering

from the disease may continue going to school or play about
as if in perfect health ; hence the ease with which these cases

are overlooked and the main reason of their supposed rarity.

The real nature of the attack is only recognised by the expul-

sion of membranous shreds from the nose or by a rhinoscopic

examination. The secretion is more abimdant than in acute

rhinitis; it becomes muco-puriilent and somewhat f(etid, and
causes excoriation of the upper lip. The septum, the inferior

and middle turbinals are the favourite seats of the exudation,

but it may occur on any part of the pituitary membrane.
The affection may be unilateral, and if the discharge be

purulent, the symptoms closely resemble those associated

with a foreign body in the nose. Epistaxis may occur, but
when it does so, it is usually late in the disease.

In the two cases occurring in adults which I have already
referred to, the patients complained of very severe frontal

headaches lasting six or seven hours, followed by violent

attacks of sneezing which expelled the membranous shreds.

The removal of these coincided with relief of the headache.

Diagnosis.—There should be no difficulty in distinj^Miishing

these cases from true nasal diphtheria, for in that disease we
have an acute onset with grave constitutional symptoms often

m
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ending fatally. The nasal discharge is purulent, bilateral,

acrid, and often foetid, the exudation is not confined to the

nares, but appears also on the soft palate and fauces, and

early epistaxis is common. Should the patient recover,

paralytic sequela; are common. In fibrinous rhinitis the

onset may be subacute or chronic, the nasal obstruction

(possibly unilateral) being associated with a watery or perhaps

purulent discharge, whilst epistaxis, if it occurs, is usually

a late symptom. Constitutional symptoms are commonly

absent, whilst paralytic sequel* are unknown.

If the discharge be purulent and unilateral, careful examina-

tion (possibly under anaesthesia if the patient be very young)

will be necessary to exclude the presence of a foreign body.

Prog^nosis.—In the newly born, membranous rhinitis, by

causing nasal stenosis, may prevent the breast being taken,

and hence endanger the life of the small patient. In other

cases the affection is free from danger but somewhat tedious,

its average duration being about five weeks.

Treatment.— The expulsion of the false membranes should

be accelerated by alkaline and antiseptic sprays, Nos. 50 to 53,

but they should not be forcibly removed by forceps or other

instruments. A nasal spray containing sulphate of quinine

in solution should then be used, because it seems to check the

reappearance of the membrane. In this way quinine acts as

beneficially as it does in cases of diphtheritic ophthalmia.

Moure advises that the nostrils be swabbed out with a solu-

tion composed of two parts of lactic acid, three of carbolic

acid, and thirty of glycerine. All caustic applications should

be avoided. A child suffering from fibrinous rhinitis should

as far as possible be isolated, because the disease is un-

doubtedly infectious, and may, as already stated, give rise

to true diphtheria in those brought into close contact with

the sufferer.

CASEOUS RHINITIS.

This is a somewhat rare affection. It is not to be regarded

as a distinct disease, and is probably due to caseation of pus

originating in one of the nasal accetsory cpvities. Massoi

considers that the essential features of the disease are due lu

a development of the Streptothrix alba in the retained secre-
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tions. In some cases the starting-point of the disease would

seem to have been a foreign body. The symptoms complained

of are more or less marked nasal obstruction, with headache

and anosmia, whilst an unpleasant smell is noticeable to the

patient's friends. The following appearances were met with

in a case under my care : The patient was a middle-aged

healthy female. In the upper part of the right nasal cavity

was a soft grey, putty-like mass surrounded by very vascular

polypoid granulations. The latter were removed by a cold

snare, and the caseous mass by means of a sharp spoon. It

was very foetid. A large opening into the antrum was then

noticed, and that cavity was found to be full of the same

material. Considerable atrophy of the intra-nasal structures

was present, the inferior turbinal being very loosely attached

to the outer nasal wall. The affection did not return.

ft
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CHAPTER IV.

NASAL NEUROSES.

1. Sensory neuroses.

A. Olfactory

:

(a) Anosmia.

(6) Hyperosmia.

(c) Parosmia.

B. Sensory

:

(a) Hyperaesthesia.

(b) Hypa;sthesia.

(c) Anfesthesia.

2. Reflex neuroses.

A. Nasal reflexes:

(ii) Periodic vasomotor turgescence.

(b) Paroxysmal sneezing.

(c) Hay fever.

B. Referred reflexes

:

(a) Asthma.

(/)) Neuralgia.

(c) Headaches.

irf) Various other symptoms referred to distant

organs or regions.

1. SENSORY NEUROSES.

A. Olfactory.

{a) Anosmia.—By this term is signified loss of the sense of

smell.

The appreciation of flavour or jirnma is an attribute of

sense of smell, while the sensations of salt, sweet, bitter, or

sour are functions of the sense of taste.

6o
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In order to experience the sense of smell, it is essential

that gaseous or odoriferous particles should be brought into

direct contact with the olfactory cells during the act of in-

spiration. It will be remembered that these are distributed

over the mucous membrane covering the upper part of

the septum, the superior, and part of the middle turbinal

bones. This is called the olfactory region ; the mucous mem-
brane is thick, moist and covered by a single layer of

specialised, non-ciliated, pigmented, columnar epithelium.

From what has just been stated, it follows that anosmia

may be brought about by causes preventing the access of

odoriferous particles to the olfactory region ; by changes in

the mucous membrane affecting the peripheral ends of the

olfactory nerves ; and, lastly, by injury or disease of the

olfactory bulb or the nerve centres in the region of the un-

cinate gyrus. Hence one of the most common causes of

anosmia is obstruction of the nostril by polypi, and they act

not only directly, by giving rise to mechanical obstruction,

but also by producing a sodden condition of the mucous
membrane unfavourable to the sense of smell. Chronic

hypertrophic rhinitis may act in the same way. On the

other hand, excessive dryness of the mucous membrane will

destroy the sense of smell. Anj' other cause of obstruc-

tion, such as deflection of, or outgrowths from the septum,

rhinoliths and other foreign bodies may act in the same
way.

Changes in the nasal mucous membrane are responsible

for most of the temporary and some of the permanent cases of

anosmia. Familiar examples of such are experienced in the

temporary loss of smell during an attack of acute rhinitis,

and that which is more lasting in cases of atrophic rhinitis.

The constant use of douches is said to act injuriously by
injuring the epithelium. Spirit lotions and sprays may
occasionalK act in the same way.

Amongst other factors leading to loss of smell by

( ausing peripheral changes in the olfactory ner\'e may be

mentioned the acute speciHc diseases, especially influenza;

the inhalation of powerful fumes or gases operate in

a similar way, and in this category it should be noticed

that excessive smoking has been known to produce anosmia.

i!
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Loss of the sense of smell may be due to injury or disease of

the olfactory nerves caused by blows or falls on the head (the

occiput being the part generally struck), tumours, and disease

of bone or membrane as in syphilis. Cases of congenital

absence of the olfactory nerves have been met with. Disease

of the posterior third of the internal capsule may produce

hemi-anosmia, which also occurs in connection with hysterical

hemi-anae^thesia. The centre for smell localised by Ferrier

in the anterior part of the uncinate or hippocampal convo-

lution may be affected. Cases of the occurrence of aphasia

and right-sided hemiplegia with left-sided anosmia have been

met with.

(6) Hyperosmia is a symptom of some cases of hysteria and

insanity, and may result from the increased nervous sensi-

bility which occurs in chronic debilitating illness.

(c) Parosmia indicates a perverted sense of smell, and may
be one of the sequelae of influenza, oi be caused by an

irritation affecting the olfactory nerve either at its origin

or its distribution. The patient usually complains of un-

pleasant smells (cacosmia), or of some definite odour which

is not obvious to healthy individuals.

Under the head of parosmia should be considered sub-

jective sensations of smell. These cases occur in the insane,

constituting the so-called olfactor ' hallucinations; or the

symptoms may arise from an organic or functional derange-

ment in the temporo-sphenoidal lobe. !n epileptics the aura

may be referred to the olfactory nerves. Subjective sensa-

tions of smell are not uncommon at the climacteric period of

women, and the recognition of this fact should save the

patient from a useless course of local treatment.

Diagnosis.—In testing the sense of smell, the use of pun-

gent substances such as ammonia, which excite the fifth

nerve, must be avoided. The essential volatile oils—like

cloves, bergamot, and the fcetid gum resins, or musk and

camphor—should be employed.

In many instances the patient's attention is first directed

to the condition of the olfactory nerve owing to the fact that

he " cannot taste properly "

—

i.e., that he cannot appreciate

flavours.

It must also be remembered that in cases of unilateral
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anosmia the defect will not, in all probability, be discovered

unless the affected nostril be carefully tested.

With regard to true parosmia, the writer is of opinion that

specialists of experience will agree that cases of genuine per-

version of the sense of smell are not of frequent occurrence.

The following history of a case will show how easy it is to

diagnose "parosmia" when the source of the evil smell
eludes one's search

:

A man aged fifty-two had suffered from a severe attack of influenza, and
during convalescence became aware of an unpleasant smell. The writer saw
him in consultation with an experienced rhinologist, and both failed to find

any organic lesion in the upper air passages, including the nasal accessory
cavities, which were very thoroughly investigated. The patient suffered no
pain, and could afford no clue to the source of his trouble. Three weeks
later he consulted his dentist on account of the aching of a very innocent-
looking, gold-crowned molar tooth. On removal of the crown a foul abscess
was discovered, the smell from which the patient at once recognised as
identical with that for which he had consulted us. He was immediately
cured of his " parosmia "

!

In other instances septic accumulations in the lacunfe of
the tonsils, especially in the intra-tonsillar fossa, may be a
fruitful cause of periodical unpleasant smells. In other words,
a very careful examination of the nose and its accessory
sinuses, the naso-pharynx, mouth, and even the stomach and
lungs, should be made before we decide that the complaint
of a " foul smell " is due to disease of the olfactory tract.

Prognosis.—When due to such causes as polypi, foreign
bodies, etc., which are removable, the prognosis is good,
always provided that the functional activity of the nerve has
not been too long suspended. Even here the anosmia may
have lasted many years (in one recorded case forty years),
and yet the sense of smell has returned when the obstruction
was removed. The case is quite different when the cause is

located in the mucous membrane itself, as, for example, in
chronic " dry rhinitis." Here, changes have taken place in the
end organs of the olfactory nerves, and recovery rarely takes
place when the loss of smell has existed for more than two
years. In anosmia due to traumatism and central nerve
disease, the prognosis is very unfavourable except in cases of
syphilitic origin.

Treatment.—U the anosmia or other disturbance of the

i-
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sense of smell be due to local disease, this should receive

appropriate treatment. If there be any delay in the

restoration of the sense of smell after the nasal passages have

regained a healthy condition, attempts may be made to

stimulate it by the use of strong scents, both pleasant and
unpleasant. Counter-irritation, in the shape of a blister

to the neck has been found of use, as also the appli-

cation of the galvano-cautery to the anterior end of the

middle turbinal. The writer has found that counter-irritation

of the mucous membrane of the septum in the olfactory

cleft by three consecutive daily applications of tr. iodi has

been useful in some cases of anosmia. Of drugs used internally,

strychnine and iodide of potassium are the only ones which
seem to have any influence. The former acts by stimulating

the nervous system ; the latter by promoting the absorp-

tion of inflammatory material and is especially useful in

syphilitic patients.

B. Sensoky.

(fl) Hyperaesthesia is a common condition, especially in

patients suffering from any of the reflex neuroses, and as

wall be seen, this excess of irritability is frequently associated

with local lesions within the nasal cavities {vide infra).

(b) Hypxsthesia and (c) Anxsthesia of the nasal mucosa
may be met with. The first mentioned is uncommon, but

may be found in hysteria or in organic lesions of the central

nervous system. An abnormal lack of sensation, or hyp-

aesthesia is not uncommon in rhinitis sicca, atrophic rhinitis,

nasal polypi, and in other chronic affections of the nasal

mucosa.

1^

2. REFLEX NEUROSES.

General Considerations.—Since the descriptionof hay fever

by Bostock in 1819 down to the present day, the subject of

reflex nasal neuroses has been one prolific of discussion and
fruitful in the stimulus which it has given to the intra-nasal

treatment of many and various diseases situated in nearer as

well as remoter regions of the body.

In spite, however, of the vast amount which has been
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spoken and written on the subject, it cannot be said that even
yet there is any consensus of opinion as to the true relation-

ship which exists between pathological conditions within the

nose and the influences which these may exert in the pro-

duction of symptoms either in the nose itself or in more
distant parts of the body.

In the following brief discussion upon this subject, the term
" reflex " will be used to imply any generation of nerve force,

manifesting itself in sensory, muscular, or vaso-motor disturb-

ance, which occurs as the result of an impression received by
a nerve centre from the terminal of a peripheral sensory
nerve.

An excellent illustration of such a reflex may be seen if the
higher and more sensitive regions of the nasal septum be
touched with a probe. As a rule the result will be sneezing,

cough, lacrymation, and vaso-motor changes with increased

secretion. In other words, the stimulus applied to the nerve

endings in the nasal mucous membrane is conveyed to an
appropriate nerve centre, and thence is reflected not only,

be it noted, to the region whence the excitation started, but
also to distant organs such as the eye, chest muscles, etc.

Such results constitute a normal physiological reflex, and,

provided all the involved parts are healthy, we may assume
that an abnormal stimulus is necessary to produce the symp-
toms which have been referred to.

Now, it is a matter of common observation that in certain

individuals a train of events similar to those already re-

ferred to may occur with such frequency and severity as to

constitute a pathological condition, and it should be our
endeavour to discover in what part of the reflex circuit

the abnormal weakness lies, for it must be obvious that only
by a successful determination of this can treatment be applied

with reasonable hope of success. In one patient the sneezing,

increased nasal secretion, lacrymation, and so on, may be due
to an excessive irritability of the afferent nerve terminals in

nasal mucous membranes ; in another such symptoms may
be due to some obscure instability of the nerve centre con-
nected with the peripheral sensory nerves.

In practice it will be generally found that both the above
factors coexist in the individual case, for the so-called nasal

S
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: Ji

reflex neuroses are almost entirely met with in the middle

and upper classes and in patients to whose nervous systems

we may have other reasons for applying the terms " neurotic,

"

•' hysterical," " excitable," and so on.

Finally, there is a small class of patients whose sensory

nerve terminals are unduly susceptible to particular forms of

irritation, so that the emanations from flowering grasses, hay,

the smell of a rose, of a horse, or a cat, will at once produce

snee2ing, lacryniation. or even a paroxysm of asthma.

No explanation of such idiosyncrasy can be given, any

more than we can explain why one person is intolerant of a

small dose of quinine or another of a fractional ([uantity of

cocaine.

If in the consideration of this difficult subject we endeavour

to crystallise our own experiences, and to couple with them

the main facts which are to be gathered from the enormous

literature of the subject, it may be said that in any individual

case three factors coexist.

1. A neurotic temperament implying susceptibility.

2. A local morbid condition of the nasal mucous membrane

which may, or may not be associated with obvious patho-

logical changes.

J. An irritant, acting from without or within.*

The predisposmg and exciting causes of the different types

of reflex nasal neuroses will be referred to when those types

are under consideration.

Pathology.—According to Hack's original observation,

a distended condition of the cavernous tissue of the anterior

part of the inferior turbinal may lead to numerous reflex

affections. We know now that in addition to this, there are

certain other more or less well-defined sensitive or " hyper-

a;sthetic areas" in the nasal mucous niv,mbran»^. The most

important of these are (a) anterior extremity of the inferior

turbinal (Hack), ib) posterior extremity of the inferior tur-

binal and corresponding part of the septum (J. Mackenzie*,

u) lining membrane of the vestibule (Sajous), (ci) anterior

end of the middle turbinal and corresponding part of

the septum—the relation of this last-mentioned region to

attacks of spasmodic asthma has been much emphasised

• Firfi' paper by H. S. Hirkett, Uiit. M(d. Journ., Nov. 26, 1910.
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by Francis*

—

(e) region round the Eustachian orifices. It is

generally agreed that such sensitive areas are best marked
when pathological conditions are present

—

e.f;., spurs, hyper-

trophic rhinitis, polypi, etc. Bresgen points to the prepon-
derance of sympathetic fibres in the nasal mucosa, and
refers to Max Buch's investigations which show that when
such fibres are stimulated they become hypersensitive, and
he regards the reflex nasal symptoms as arising from inflam-

matory conditions of the sympathetic fibres.

Among the affections which have been attributed to a reflex

nasal neurosis may be mentioned the following : Hay fever,

paroxysmal sneering, and periodic vascular engorgment. The
connection between these and an irritable condition of the
nasal mucous membrane is obvious. Asthma, nightmare
(regarded by Hack as an incomplete attack of asthma),
cough, and dyspnoea, exophthalmic goitre, palpitation and
other forms of cardiac neurosis, spasm and paresis of the

larynx, spasm of the cesophagus, and vomiting; various

affections of the nervous system

—

e.g., neuralgia, migraine,

supra- and infra-orbital headache, vertigo, epilepsy, chorea,

stammering, and aprosexia (see p. 97). Among eye affections,

cases of keratitis, conjunctivitis, imperfect vision, glaucoma,
lacrymation, blepharospasm. Redness of the face and nose

and acne rosacea have been observed. Although it may be
true that such diverse symptoms may have been relieved by
intra-nasal treatment (and Kjellman reports fifteen cases cf

epilepsy cured by removal of pathological conditions of the

nasal mucosa), yet experience can corroborate these state-

ments only in so far as they apply to some cases of hay
fever, paroxysmal snee/ing, and asthma. Nevertheless, no
careful observer would for a moment deny that other good
results such as above stated may occasionally be noted, yet

he would be very unwise if he regarded the treatment and
its result in the light of cause and effect, or forget the

great influence which suggestion often plays in this type of

disease.

Similar statements, have been made regarding the far-

reaching good to be derived from the treatment of uterine

irregularities, and a caution is necessary lest we too hastily

* ViJe Trans. Clin. Soc. London, 190^.

ft
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conclude that a varying peripheral factor is of more impor-

tance than possibly a constant, but as yet undiscovered,

constitutional or central cause.

In the opinion of Hack the swelling of the cavernous tissue

of the inferior tarbinal was the necessary link in the chain of

the reflex process for numerous diseases, whereas now it is

generally agreed that almost any pathological condition

within the nose tiia}> serve as the starting-point of the reflex

disturbance, and most modern rhinologists would lay more

stress upon a general, or localised hyperaesthesia of the nasal

membranes as the immediate factor, especially if such

abnormal excitability occurred in association with other

pathological changes already referred to.

In an individual case the difficulty lies in determining what

is the share to be allotted to each of these factors in the

production of a supposed reflex effect.

Here we must bear in mind, as Gottstein has pointed out,

that hypertrophic rhinitis, spurs, and other nasal irregularities

may be found in many individuals without any symptoms

whatever, and should they be discovered in a neurotic person,

it does not necessarily prove that his nervous symptoms are

due to such nasal defects, whilst to concentrate such a

patient's attention upon his nose may be fraught with untold

evils.

Furthermore, we must not forget the many instances

where intra-nasal treatment in apparently suitable cases

has failed to relieve symptoms which were considered of

reflex orit,.n, and it should be remembered that some

of the nasal lesions may be the result and not the cause

of a certain neurosis

—

e.g., hypertrophic rhinitis might

result fron' a long-continued vaso-motor paresis of sym-

pathetic origin (J. Mackenzie). Fiopmann believes that

many of the ocular affections accompanying intra - nasal

disease are due to direct propagation of the inflammatory

nasal processes, and Bresgen that certain skin changes of the

face met with in nasal disease, are due to venous congestion

prcJuced by intra-nasal obstruction. Finally, the so-called

nasal cough, instead of being of reflex origin, may in some

instances be due to secretion falling into the larynx from the

posterior nares.
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i

*

On the other hand, in support of the theory- are the very

numerous instances in which the destruction of hypersesthetic

areas ofmucous membrane, the removal of nasal obstructions,

polypi, adenoid growths, etc., have once and for all cured or

greatly relieved many local o< remote symptoms. Voltolini's

classical case of the cure of asthma by removal of nasal polypi

is an excellent example to this effect, and attention is drawn
to the weak points of the reflex theory, only liecause our
recognition of them will place us in a better position for

scientifically treating our patients, for dealing with every case

on its own merits, and perhaps eventually solving the mystery
which surrounds the subject of reflex nasal neuroses. The
whole danger lies in the too enthusiastic application of a

theory which, though of inestimable value in a certain pro-

portion of cases, is yet liable to gross abuse and productive

of disastrous results when hastily invoked as the " probable
cause " o{ symptoms in near or remote organs.

Treatment.—The more we see of treatment directed against

the nasal condition supposed to be at the bottom of certain

neuroses, the more convinced must we become that it is im-
possible to predict, in any given case, whether the line of

procedure suggested will benefit the patient, or if any improve-
ment does occur whether it will prove a lasting one. Thore
are some cases, perhaps, in which a better prognosis can be
given than in others, and the writer agrees with McBride
that if a hypersensitive area can be found on the nasal mucous
membrane, irritation of which by a probe or otherwise, pro-

duces a well-marked reflex effect

—

e.g., a cough or sneezing

—

then destruction of such an area is quite likely to be followed

by the relief or cure of the reflex symptom. Again, if well-

marked nasal symptoms regularly precede others referred to

more distant regions

—

e.g., those of spasmodic asthma—it

may be reasonably hoped that removal of any obvious nasal

defects, or the destruction of hypersensitive areas, will be
followed by tht disappearance of the remoter manifestations.

Further, it" the reflex symptoms, local or remote, can be im-
mediately cut short by the application of cocaine to the nasal

mucous membrane, then one may reasonably assume that
treatment applied to the nose will be productive of good
results. In most cases, however, it is manifestly our duty, as

1.1 ii

If!
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Semon has pointed out, to lay the position of affairs before

the patient at the commencement of the treatment, so that he

may clearly understand that any proposed intra-nasal treat-

ment is more or less in the nature of an experiment. At the

same time, he may be assured that the risk of doing any

damage is very small, and that cocaine practically abolishes

pain.

If, after the matter has been placed clearly before him, the

patient is anxious that surgical measures should be adopted,

then any abnormal conditions of the nose—such as hyper-

trophic rhinitis, deflection and spurs of the septum, polypi, and

hypersensitive areas of mucous membrane—should receive

appropriate treatment. While, however, the local condition

is beinp attended lo, the general health of the patient should

not be neglected, and it is in this respect that the risk of a

too exclusive specialism comes into play.

A. Nasai. Reflexes.

{a) Periodic vasomotor changes.

(6) Paroxysmal sneering or rhinorrhcea.

(c) Hay fever.

(<j) PERIODIC VASOMOTOR CHANGES.

This form is met with in neurasthenic, dyspeptic, gouty, and

alcoholic individuals, and sometimes as a result of sexual

excesses. In such cases, and sometimes without any apparent

reason, the erectile tissue in the nose swells up rapidly, the

turgidity lasts for a variable time, and then as suddenly

subsides. There may be little or no secretion, but, on the

other hand, violent sneezing with profuse discharge may

occur.

Treatment.—This must be directed to such causes as have

been indicated. Internally such nervine tonics as strychnine

and the hypophosphitt;s may be useful, and the writer has

often found that i grain each of the valerianate of iron, zinc,

and quinine, given three times daily after food for three weeks,

is a very useful remedy. Locally, the galvano cautery should be

applied to any excessive swellings of the mucous membranes,

and in exceptional instances—such as those in which an en-
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larged middle turbinal causes pressure against the septum

—

the removal of its anterior half may be followed by great

relief of symptoms.

') PAROXYSMAL SNEEZING OR RHINORRHCEA.

Definition.—By paroxysmal sneezing is meant a profuse

watery discharge from the nose, generally accompanied by

violent attacks of snee;iing.

This affection is often wrongly termed " vaso - motor

rhinitis," because true inflammatory changes, indicated oy

the word " rhinitis," are not necessary pathological factors in

the disease.

The affection is most common in adult females of the upper

and middle classes and more particularly in those whose

nervous systems are unstable, or in whose family history neu-

roses play a prominent part. In many instances, except

for the nasal symptoms, the patient may appear to be in

good health. I am acquainted with a patient whose general

health is apparently perfect, and who spends a considerable

part of her time in open-air recreations ; but any work in-

volving mental concentration at the end of the day is inevit-

ably followed by sneezing and profuse watery nasal discharge.

Her mother, three sisters, and one brother are chronic

asthmatics.

In such patients the attacks will often come on in the early

morning, will continue without interruption for an hour or

more, and then cease as suddenly as they commenced.

During this time the secretion may be sufficient to soak three

or four handkerchiefs, and the patient is often left in an

exhausted condition.

Examination of the nasal cavities during, or immediately

after an attack, will reveal a swollen and sodden condition of

the mucosa, which are at the same time very sensitive to the

slightest touch or even a draught of cold air.

Sometimes intra-nasal abnormalities may be present and

aggravate the symptoms by the additional obstruction which

they cause ; but it is improbable that such conditions as hyper-

trophic rhinitis, septal deviations, spurs, etc., can alone cause

paro.xysmal sneezing, because similar lesions are commonly

!i

II
4^
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met with in those who are free from the affection under

discussion.

H. S. Birkett, in the article already referred to (p. 66),

divides patients into three groups

:

1. Females of slight physique and nervous temj)erament,

in whom frequent sneezing and profuse discharge is not

accompanied by nasal obstruction or any irritation of the

eyes or throat. The attack is followed by exhaustion and
headache.

2. Men of florid countenance, in whom, in addition to the

above symptoms, there is nasal obstruction with lacryma-

tion, and irritation of the throat and conjunctiva. The nasal

mucous membrane is swollen and hyperasmic.

3. Symptoms as in 2, but the nasal mucosa are pale,

sodden, and have a slightly stippled appearance.

iEtiolog^.—The cause of the affection is obscure. Patho-

logical conditions within the nose can scarcely be regarded as

essential factors, because such lesions are very common, while

paroxysmal sneezing is a comparatively rare affection. Gradle

and Ballenger suspect that a catarrhal sinusitis may be an
important cause of the symptoms, and certainly a number of

patients may be cured by removal of the middle turbinals and
other portions of the ethmoid bone when every other remedy
has failed ; but here again it must be pointed out that many
patients are the subject of chronic ethmoidal inflammation

without paroxysmal sneezing. Kyle believes the attacks arc

due to changes in the constituents of the mucus-secreting

glands of the nose, and Grayson that they are caused by an
auto-toxa;mia arising from dietetic indiscretions. Waggett
is a keen supporter of the view that the di.sease is due to bio-

chemical changes in the blood. He points out that the oedema
of the nasal mucosa is the main objective condition, and that

this provides the stimulus to the nerve endings. In a normal
individual irritation inside the nose will produce sneezing, but

this will not be accompanied by the oedema so characteristic

of paroxysmal sneezing. This affection is often accompanied
by urticaria, and both may frequently be relieved by an excess

of lime-salts in the ingesta. Hence one may regard an intra-

nasal lesion as only providing a favourable basis for the

manifestation of the characteristic s/mptoms.

, 3



KEFLEX NEUROSES 73

Diagnosis.—The only condition which could be mistaken
for vaso-motor rhinitis is cerebro-spinal rhinorrhcea (vide

p. go). The chief points in the diagnosis will be referred to
when that condition is being discussed.

Prognosis.—In most cases much relief can be given and in

many a cure may be effected. In forecasting the effect of any
treatment, much will depend upon our ability to detect and
modify the causative factors already referred to.

Treatment— (i) General.—The lines on which this must
be based will be understood from what has been said with
regard to aetiological and predisposing factors.

In the first place, the sufferer should lead a quiet and
regular life, as free from excitement, worries, and late hours
as is possible. Excesses in the use of tea, coffee, alcohol, and
tobacco must be forbidden. A cold-water spray to the back
of the neck has been extolled by Musk ; it possibly acts by
influencing the vaso-motor centre in the medulla. A mixture
of calcium and magnesium lactate is often beneficial, especi-
ally in those patients who are liable to urticaria or who suffer

from chilblains or cold hands and feet.

In other instances a combination of atropine and strych-
nine may be serviceable. I have often found the prescrip-
tion of Lermovp;' iror.. ..— <-'

KRRATUM.

P ,, The dose of the atropine and storchnine mixture

should be BALK AN OUNCK ; not one ounce, as prmted.

^ — bixiv alio -cautery

-J ^v. employed with benefit when the mucous membrane
of the turbinals is hypertrophied, and hypersensitive areas on
the septum may be destroyed by the same means. The
author's experience agrees with that of Killian in that the
application of trichloracetic acid to sensitive areas will often
produce great relief. The remedy is a powerful one, and
hence it must be applied with care and after the areas have
been anssthetised with cocaine. Profuse watery discharge
may follow the application for three or four hours.

Stein advocates the injection of 5 drops of alcohol into the
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in whom frequent sneezing and profuse discharge is not

accompanied by nasal obstruction or any irritation of the
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Diagnosis.—The only condition which could be mistaken
for vaso-motor rhinitis is cerebro-spinal rhinorrhoea (vide

p. go). The chief points in the diagnosis will be referred to
when that condition is being discussed.

Prognosis.—In most cases much relief can be given and in

many a cure may be effected. In forecasting the effect of any
treatment, much will depend upon our ability to detect and
modify the causative factors already referred to.

Treatment—(i) General.—The lines on which this must
be based will be understood from what has been said with
regard to aetiological and predisposing factors.

In the first place, the sufferer should lead a quiet and
regular life, as free from excitement, worries, and late hours
as is possible. Excesses in the use of tea, coffee, alcohol, and
tobacco must be forbidden. A cold-water spray to the back
of the neck has been extolled by Musk ; it possibly acts by
influencing the vaso-motor centre in the medulla. A mixture
of calcium and magnesium lactate is often beneficial, especi-
ally in those patients who are liable to urticaria or who suffer

from chilblains or cold hands and feet.

In other instances a combination of atropine and strych-
nine may be serviceable. I have often found the prescrip-
tion of Lermoyez very useful

:

ft Liq. atropine sulph niix.

Liq. strych jij.

Syr. aurant. jx.
5i. pro dos. One dose after breakfast for ten days, and if well

tolerated, One after breakfast and one after lunch for a second period
of ten days.

(ii) Local.— Linear scarification by the galvano- cautery
may be employed with benefit when the mucous membrane
of the turbinals is hypertrophied, and hypersensitive areas on
the septum may be destroyed by the same means. The
author's experience agrees with that of Killian in that the
application of trichloracetic acid to sensitive areas will often
produce great relief. The remedy is a powerful one, and
hence i' ,..ust be applied with care and after the areas have
been anaesthetised with cocaine. Profuse watery discharge
may follow the application for three or four hours.

Stein advocates the injection of 5 drops of alcohol into the

L I

:

If

11



74 DISEASES OF THE NOSE AND THROAT

i

nasal branches of the fifth nerve, beginning with the nasal

nerve and later the branches of the spheno-palatine.

When such general and local measures have failed to

benefit, I have obtained complete relief in many patients by

the removal of the anterior ends of the middle and inferior

turbinals, or by the simultaneous resection of septal irregu-

larities or deflections.

In such instances we must assume that, even though some

biochemical changes in the blood may be the essential cause

of the affection, it is possible, by removing an area from

which abnormal stimuli proceed, to check thd reflex results,

at least so far as nasal symptoms are concerned.

(<) HAY FEVER.

Definition.—A more or less sudden turgcsccnceof the nasal

mucous membranes, associated with sneering, and profuse

watery discharge from the nose, often accompanied by lacry-

mation and not infrequently by asthma. The condition is

met with in certain individuals, who are susceptible to the

irritation produced by inhaling certain types of pollen from

flowers or flowering grasses.

Predisposing and Exciting Causes.—The result of the

attention which has been paid during recent years to

the pathology of this well-known reflex nasal neurosis has

been to demonstrate that its ap{)earance in any individual

will depend upon three factors :

1. Some obscure abnormality in the nervous constitution of

the patient, which itself may be dependent on some abnormal

biochemical condition of the blood.

2. A local irritability or pathological state of the nasal or

conjunctival mucous membranes.

3. A direct exciting cause which varies with the idiosyncrasy

of the patient.

The first is by far the most important predisposing factor,

because while everyone inhales the direct exciting cause of hay

fever, in the shape of various types of pollen, and while feu-

people are entirely free from some kind of intra-nasal abnor-

mality, yet comparatively few suffer from hay fever.

Furthermore, the fact that certain susceptible patients

can be entirely protected from an attack by a suitable
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vaccine without any other local or general treatment, proves

that the nasal element is not the most important factor in the

disease ; and the same view is established by the consideration

that many patients who suffer from nasal obstruction, polypi,

or hypertrophic rhinitis do not suffer from hay fever.

If further proofs be necessary, the author would point to

those cases in which the conjunctiva is alone affected during

the hay-fever season, and to the experiments of Dunbar who
showed

—

(a) that subcutaneous injection of pollen toxin produced
definite symptoms of hay fever; (6) that when some of the

toxin was placed in the conjunctival sac a definite local

reaction was produced.

Exciting Causes.—The remaining factor is the direct

exciting cause. Careful and prolonged investigation by
Blackley has shown that, in this country at all events, the

pollen of certain grasses, more particularly the Anthoxanthum
odoratum, is the most powerful exciting cause of hay fever.

There are some thirty to forty varieties of Graminacese and
Cyperacea which will induce symptoms in susceptible in-

dividuals, while others are affected by the pollen of the honey-

suckle, evening primrose, lily of the valley, and rape. In the

United States the disease is common in the spring from the

same pollen which produces hay fever in this country, while in

the autumn the disease is caused by the "golden rod," the

"ragweed" and some of the "aster" group. Furthermore,

a much smaller number of individuals suffer from symptoms
identical with hay fever when brought into contact with

horses or cats.

In igo2 Dunbar proved that the symptoms of hay fever

are caused by toxins contained in the albuminous portion of

the pollen granules. He showed how these toxins may be

extracted and preserved, and that when a small quantity is

placed in the conjunctival sac of a susceptible person, a

definite and characteristic reaction is quickly produced,

while it is quite innocuous in a normal individual.

Morbid Anatomy.—The changes met with in the mucosa
in cases of hay fever are frequently of a hypertrophic charac-

ter. The whole nasal cavity may be affected, or there may be

only a puffy swelling of the inferior or middle turbinals.

I'olypi and deviations, or " spurs," of the septum have been V. I
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observed in other cases, but it must not be forgotten that

such conditions are very prevalent in patients who do not

suffer from hay fever. In yet others no abnormality what-

ever can be seen, and it is only by carefully searching over

the mucous membrane that in some of these cases the hyper-

sensitive areas already mentioned are discovered, often by

the fits of sneezing or coughing which are induced by touch-

ing them with a probe. It will thus be seen that there is no

one special form of nasal disease associated with hay fever

but that it may occur in connection with almost any variety.

Whatever the persisting local changes may be, a paroxysm of

hay fever is invariably accompanied by swelling and engorge-

ment of the cavernous tissue which forms so important an

element of the inferior turbinal, but which is also present on

the middle turbinal and the corresponding portion of the

septum. This swelling is brought about by vaso-motor

paralysis. As a consequence, there is a rapid exudation of

serum into the tissues of the part and upon their surfaces

giving rise to the profuse watery discharge which is so promi-

nent a feature of hay fever. The swelling of the membrane
leads to nasal obstruction which is one of the most dis-

tressing features of the affection.

Symptoms.—Hay fever is marked by its seasonal recur-

rence and in Englan ' patients are troubled by it from

the end of May to the last days in July. The attack

frequently commences on waking, when some or all of the

following symptoms may be experienced :
" Itching and red-

dening of the eyes, especially of the caruncles, often followed

by marked cedema of the conjunctiva; sneezing and rhinor-

rhoea, the mucous membrane of the nose becoming congested

till obstruction is produced ; an uncomfortable tickling sen-

sation in the throat ; asthmatic attacks ; and a feeling of

general depression, such that the patient may have to go to

bed. The tendency for the trouble to occur in families is

well marked, as is its tendency to confine itself to the edu-

cated classes.

" Hay fever bears some relation to asthma. This is shown in

the family histories, and by the fact that asthma, occurring

apart from the hay-fever season, may develop in a subject

previously susceptible to pollen. Further, in many cases
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hay-fever subjects develop asthmatic symptoms only in the

hay-fever season. In the latter class of case, I think it un-

necessary to invoke a reflex stimulus from the nose to account

for the asthma ; it may be explained by the direct action of

the pollen on the bronchial mucosa."*
Urticaria is sometimes associated with hay fever, and

herpetic vesicles occasionally occur on the lips, which goes to

prove that some obscure constitutional condition is an im-

portant predisposing factor in hay-fever patients.

Diagnosis.—The catarrhal symptoms which mark the

onset of the attack, and the occurrence of violent sneezing

after exposure to a source of irritation (in typical cases the

pollen of various grasses), usually suffice to render the diag-

nosis easy. The only cases which present any difficulty are

those in which symptoms of asthma appear without a pre-

vious catarrhal stage, but these can usually be distinguished

from ordinary asthma by the fact that the attack occurs by

day and that it can be traced to the inhalation of some
irritant or odour.

Possibly the ophthalmo-reaction {vide infra) is the best

test as to whether a patient is, or is not, susceptible to the

toxin of the pollen granule.

Treatment.—To successfully combat this disease we must
bear in mind the factors in its causation, which have been

already referred to—viz. : (a) The abnormal nervous constitu-

tion of the patient, which is possibly due to some obscure

biochemical condition of the blood ;
(b) the direct exciting

cause

—

i.e., certain forms of pollen ; and (c) local patho-

logical conditions within the nose which are probably the

least important factor of all.

(a) The first factor may sometimes be counteracted by the

administration of the salts of calcium and magnesium.

\'alerianate of zinc in 5-grain doses, three times daily, has

been credited with success, and may be taken for a pro-

longed period without harm. Preparations of opium and

atropine will give relief, but this may be secured at too great

a sacrifice. Less objection could be urged against a full

dose of the bromides of potash or ammonium taken occasion-

• This concise description is taken from an article by Gordon Lovell,

Practitiontr, 1914.

1;
s

f^^H
?'k^H

11-



78 DISEASKS OF THE NOSE AND THROAT

ally at night-time in order to soothe an irritable nervous

system.

Great responsibility may rest on the physician who advises

alcoholic stimulants as a means of overcoming the depression

caused by the disease.

(i) The exciting factor—viz., pollen granules.

This factor brings us to the consideration of the treatment

of actual symptoms, which may be divided into palliative

and curative.

Palliative.—To relieve the ocular and nasal symptoms
reliance must unfortunately be placed on solutions of cocaine

or adrenalin, or both, or on some form of the specific antitoxin

introduced by Dunbar, and known by the name " Pollantin."

A fine spray of cocaine in 3 or 5 per cent, solutions will

give rapid and complete, but only temporary relief from the

symptoms of nasal obstruction and irritation. This will last

for twenty to thirty minutes according to the strength of solu-

tion used. The return of the symptoms calls for a further

application of the drug, and owing to its seductive effect

there is considerable risk of starting the cocaine habit. The
writer feels it a duty to urge upon members of the profession

the need for greater care in the prescribing of sprays contain-

ing cocaine for the use of patients suffering from hay fever,

or from any form of nasal obstruction in which the use of

that drug produces temporary freedom of the nasal passages,

in addition to that extraordinary feeling of " well-being " so

characteristic of cocaine. The inevitable reaction of depres-

sion ensues, which is at once relieved by the drug, and quickly

the cocaine craving may result. The condition of the patient

is then as hopeless as that of the morphia taker or the con-

firmed alcoholic, and his physical and mental capabilities are

a true index of his shattered nervous system. Furthermore,

as a result of the dilation of the blood-vessels which is a

secondary effect of cocaine, the mucous membrane increases

in thickness so that eventually the drug aggravates the evil

which it temporarily relieves.

Solutions of adrenalin chloride also give some, but less

striking relief, and are not open to the same objections as

cocaine, and therefore in very severe cases a small admixture

of cocaine with adrenalin might be prescribed.
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In some patients an adrenalin spray causes intense sneer-

ing and aggravates rather than reduces the symptoms.

Solutions of quinine, used as a spray, gr. ii. ad 7,i; will

often give relief to urgent symptoms.
" Pollantin," a passive immunisation agent, was introduced

by Dunbar in 1902. He obtained from rabbits and horses

a serum containing a specific poUeTi antitoxin, which relieved

the symptoms of hay fever when applied locally.

The antitoxin may be obtained in the form of a liquid,

powder, powdered serum, ointment, and pastilles ; the latter

may be useful in certain cases of hay asthma.

Dunbar advises that pollantin should be applied to the

eyes and nose before the symptoms start, and reapplied after

a few hours if the symptoms reappear.

Active immunisation has been carried out by Noon (igii).

Freeman (191 1), and Lovell, and the reader is referred for

detailed information, to the article by the latter already

referred to. It will suffice to say that a pollen toxin is

available which, by means of the ophthalmo-reaction, enables

us to test the susceptibility of patients and to gauge the

strength of the toxin which it is necessary to inject in order

to secure active immunisation.

This method of treatment is in its infancy, but a sufficient

number of unqualified successes has followed its use in

patients where other methods have failed, which makes it

worth serious consideration. In any case it is one of the

least disagreeable methods of treating the symptoms of hay

fever.

(c) Xasal Treatment.—There can be no doubt that more or less

relief of symptoms has resulted from the treatment of patho-

logical conditions within the nose, and it is most important

to deal with these before the hay-fever season commences,
because once the symptoms have set in, active local

treatment generally aggravates them.

Well - developed septal deformities, or turbinal hyper-

trophies should be removed, and hypersensitive areas sought

for with a blunt probe and cauterised.

When the whole surface of the mucous membrane is

extremely sensitive, excellent results may sometimes be

obtained by painting it sparingly with a saturated solution
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of monochloracetic or glacial acetic acid ; their action is

more penetrating than the cautery point.

If all the preceding meaiures fail, the patient should en-
deavour to remove himself as far as possible from the exciting

cause of the disease ; or if this cannot be done, an endeavour
should be made to protect him so tar as circumstances will

permit. Many persons who suffer severely in the country
are almost free at the seaside, and a sea voyage has a still

better effect. Others again are practically immune while
resident in the business parts of large towns. If the indi

vidual cannot escape from the conntry, he should be in-

structed to wear " goggles " with pale blue glasses out of

doors, and a blue silk veil of double thickness over the face.

At night he should sleep with windows and doors closed.

B. REFERRiiu Reflexes.

(a) ASTHMA.

Definition.—By this term is understood those attacks of

difficulty in breathing which come on in the early morning
hours after a period of normal sleep ; the dyspnoea lasts for

two or three hours, when sleep returns, and the patient finally

awakes with a tendency to cough up a quantity of clear

mucoid expectoration.

Pathology.—The attacks of dyspnoea are probably caused

by a spasm of the muscular walls t the smaller bronchial

tubes, associated with vaso-motor changes characterised by

submucous oedema and serous exudation analagous to the

nasal condition in hay fever.

This spasm is a reflex condition, and may be caused by
afferent impulses from different regions, but in a large

majority of cases such impulses would seem to start from the

nasal branches of the fifth nerve.

In many patients the pulse tension is low.

The affection is often hereditary, but while some of the

ch'ldren of asthmatic parents suffer like their forbears, other

members of the family are victims of paroxysmal sneezing,

hay-fever, hysteria, or other evidences of an abnormal nervnus

system. These facts are so well established that we miy
regard asthma as a neurosis.
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Clinical experience bears out this assumption. Salter

pointed out that asthma may alternate with epileptic attacks.

Many varieties of afferent impulses or disturbances of the
central nervous system may call forth an attack in a predis-

posed individual—«.^., the inhalation of dust, certain types of
pollen granules, emanations from certain animals, an over-

burdened stomach especially a heavy evening meal in a
physically exhausted patient, uterine troubles, certain patho-
logical conditions within the nose or naso-pharynx. Some-
times mental disturbances, such as anger, fright, or intense

emotion, will by their action on the central nervous system
induce asthma. In a smaller number of instances asthmatic
paroxysms are only experienced in certain well -defined
areas. The writer formerly suffered from severe attacks
when visiting a certain place in the West of England,
whereas he was free from the dyspnoea ten miles east or
west of the "asthma ^one." Many patients only escape
asthma when living in large i< ns.

In this work we are maiiuy concerned with asthma in

relation to nasal disease.

The observations of Voltolini, Bernhard, Hack, Fracnkel,

John Mackenzie, and many others have shown that in a
grea* number of cases an intimate relationship exists between
the nose and asthma, and so generally is the fact now
admitted that the characteristic dyspncea of the one is looked
upon as the most important pathological reflex of the other.

Such a view is supported by the following clinical and
experimental observations

:

1. The paroxysm is often preceded, accompanied by,

or alternates with well-marked nasal symptoms, and with
such a regularity that a more than casual relationship

between them is obvious.

2. In a great and increasing number of cases asthma
has been cured or greatly relieved by intra-nasal treatment.

3. The symptoms may sometimes be immediately cut

short by the application of cocaine to the nasal mucosa

—

i.e.,

by reducing the irritability of the afferent nerve terminals.

4. Brodie and Dixon* have shown by experiments on
animals that the symptoms of asthma are produced by

• Lancet, October 18, igoj.
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spasm of the muscular walls of the smaller bronchioles,

that the constrictor and dilator fibres run in the vagus nerves,

and that of all the stimuli which produce contraction of the

bronchial muscular fibres the most powerful are those applied

high up and far back on the nasal septum.

The above statements would probably meet with few dis-

sentients, but authorities are by no means unanimous as to

what form of intra-nasal lesion is most productive of the

reflex bronchial spasm.

Bosworth regards every case of asthma as a reflex nasal

neurosis, and dependent on some form of nasal obstruction ;

whereas Francis* found nasal disease in only 56 cases out of

402, and where obvious disease is present he regards the

prognosis as unfavourable.

Probably the truth lies midway between these diametrically

opposed opinions, for while it must have been the experience

of all those practically interested in this subject to have

relieved or even cured asthma by the removal of polypi, or

by the restoration of a free air-way in a previously obstructed

nasal cavity, or again by the application of the galvano-

cautery to the septal or turbinal mucous membrane in a

nose otherwise apparently healthy, yet it must have been an

equally common experience to have utterly failed to relieve

many cases, even after prolonged, painstaking, and perhaps

enthusiastic treatment of gross as well as of less obvious

intra-nasal lesions. On the other hand, a few cases of

asthma have been actually induced by the removal of nasal

disease

—

c.^^., polypi (Macdonald).

How may these diverse experiences be explained? The

explanation seems to be that too narrow a view of the

cttiology of asthma has been held, and more especially by

those rhinologists who regard afferent impulses from the nose

as of more importance than some unknown but abnormal

condition of the central nervous system. To the writer it

appears that the latter is the more important factor, and if

this be true, then it is not difficult to understand that the

afferent impulse may arise from a gross intra-nasal lesion,

frcm an invisible but hypersensitive nerve terminal in the

mucous membrane (and this again may be due to disease

• Lancet, October i8, iijo2.
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or a direct result of operation), or from an overloaded
stomach, or, indeed, as a result of the inhalation of dust or
pollen grains. Since these peripheral factors are very prevalent
in people who never suffer from asthma, we must w assume
that they are the essential factors when met with in those
who are victims of the comparatively rare spasmodic dyspnoea.
Surely they are only the sparks which ignite the gunpowder.

If this view be correct, we can understand why the bene-
ficial effect of a nasal operation m relieving asthma is often
only of temporary duration—we removed one of the sparking
areas, but we did not exhaust all the gunpowder.
Hay fever—a pathological reflex in which the central

nervous system plays a prominent part—and asthma are
frequently associated.

Taking all the known facts into consideration, we may
sum up by saying that asthma is a respiratory neurosis, and
is probably caused by a reflex spasm of the bronchial muscles
with associated vaso - motor changes in the bronchial
mucous membrane. Among the most potent afferent im-
pulses are those which have their origin within the nasal
cavities. That whilst such impulses are important factors in

the morbid reflex, clinical observation and the varying
results of treatment would seem to indicate that the chief
factor which determines whether an afferent impulse will
induce a bronchial spasm must be looked for in the con-
dition of the nerve centre (or centres) towards which the
centripetal impulses travel.

From what has been stated, it will be obvious that the
nose should be examined in all cases of asthma, as well as
search made for any constitutional defects in the general
health.

Symptoms.—In a typical and uncomplicated case these
are so well known as scarcely to need description. Briefly
stated, they are as follows : The patient goes to bed and
after sleeping three or four hours is awakened by a sense of

difficulty in breathing which increases until he finds it

necessary to sit up in bed in order to bring into play the
accessory muscles of respiration ; for the same purpose he may
grasp the end of his bed or any fixed object which may be at

hand.

.iiSlii-
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The chest is in the condition of inspiration, expiration is

prolonged, and accompanied by a " wheezing " noise.

Slight cyanosis is often present, and the skin may be moist

with cold perspiration. The distress is obvious, but only

realisable by those who have suffered from the disease. As

a rule there is no fever, and the pulse tension is low.

In the course of two to three hours the attack may slowly

subside, and the patient falls to sleep again.

When he awakes again there is slight but indescribable-

discomfort in the chest, the breathing is easy, but for three

or four hours he coughs up a thin, mucoid expectoration of a

salty taste.

If this be examined under the microscope, one may find

the so-called Curschma -vi's spirals formed of threads of

mucus and in these octahedral crystals may be seen.

An attack may last from three or four hours to as many days,

according to the nature of the exciting cause and the possi-

bility of removing it.

Prognosis.—The effect of intra-nasal treatment upon

asthma can rarely be predicted with certainty, and Semon's

views on the subject* probably expresses a general con-

viction

—

viz., " that the permanent cures of asthma following

intra-nasal treatment are rare, that instances of relief for

longer or shorter periods are more frequent, whilst the

number of those in whom no result whatever is obtained are.

unfortunately, the most numerous of all."

This statement was made in iSggt and until that time it

was generally held that the more obvious the nasal lesion the

greater the chance of the asthma being cured or relieved by

efficient treatment of the nose. To this end the galvano-

cautery was freely applied to the turbinals in hypertrophic

rhinitis, polypi were removed, and obstructions caused b\

septal deviations, "spurs," adenoids, etc., were surgically

dealt with.

These views were soon combated, for in his paper already

referred to, Francis related his own experiences of the nasal

treatment of some 400 cases of asthma, and, contrary to

opinions currently held at the time (vide supra), stated that

the best results were to be obtained in those patients in whom

• Proc. Laryngol. Society, 1S99. \ Lancet, Octobur iS, 1902.
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no obvious nasal lesions were present. His treatment was
simplicity itself, for it only involved the application of the
galvano-cautery point to a small area of the septum opposite
the anterior end of the middle turbinal. In 600 cases he
claims 60 per cent, permanent cures, 27 per cent, improved,
and failure in 5 per cent. only.

I have given this method a fair and prolonged trial in at

least fifty cases and am satisfied that it has given better results

than those hitherto obtained by older and more generally re-

cognised methods of treatment—.-.^., cauterisation of the
anterior ends of the inferior turbinals, internal administration
of iodide of potash, arsenic, stramonium, etc., together with
inhalation of anti-spasmodic drugs.

The res t of the treatment in many of the cases was start-

ling in the rapidity and completeness of the reliefexperienced,
but several of these patients returned after an interval of hree
to seven months because the asthmatic symptoms had t, ain

troubled them, and in some of these the reapplication of the
cautery failed to reproduce good results.

The most hopeful cases of asthma for intra-nasal treatment
are those in which the nasal constantly precede the bronchial
symptoms. Such may be sneezing, tickling, or irritation with-
in the nose, or a discharge of clear fluid from the nostrils. If

the asthma can be quickly relieved by the application of

cocaine or other sedatives to the nasal mucosa, the probability
of intra-nasal treatment relieving the symptoms will be
greatly enhanced.

The least hopeful cases are those in which the parents or
other members of the family suffer from the disease or its allies

—e.g., paroxysmal .meezing, hay fever, or other evidences of

an unstable central nervous system.

Asthma in childhood or youth may disappear during man-
hood but when it begins in adult life the probability of
spontaneous recovery is unlikely.

It is often said that " asthma never kills," but the chronic
asthmatic becomes emphysematous and bronrhitic and in

this way life may be indirectly shortened.

Treatment.—This may be considered from three points of
view—viz. : (i) General treatment; (2) local treatment of
the nose ; (3) treatment of the actual attack.

11
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1. General Treatment.—Some few patients only obtain free-

dom from asthma by living in large cities, and in fewer still the

reverse is the case. In yet other instances sea air may cure or

even induce an attack. When the writer suffered from asthma,

the attacks were frequent on the west coast of England but

never occurred on the eastern sea-board. Hence the patient

should endeavour to live where he is freest from the affliction.

In many patients much can be done to mitigate the

severity of attack? by attention to digestion. A full evening

meal especially after prolonged exercise during the day will

often cause an attack in a predisposed individual, and certain

articles of diet will also produce the characteristic dyspncca.

A veto should be placed on excessive mental or physical

exercise.

With regard to drugs, iodide of potash has long enjoyed

a reputation for the relief of the bronchial spasm. It may be

combined advantageously with stramonium, lobelia, and small

doses of arsenic.

Sometimes Fowler's solution of arsenic given in increasing

doses till its pathological effects are produced will be followed

by marked beneficial results.

When the patient is gouty or there is a strong family

history of this disease, colchicum granules ( .^V gi • of colchicine

in each granule) three or four times a day maj effect very

satisfactory results.

Van Noorden extols atropine in ascending doses, beginning

with
, .1,7 gr. every two or three days until ..,',y gr. is reached,

after which the dose may be again decreased.

It is therefore obvious that no one treatment will benefit

all cases, and any attempt in such a direction will be fore-

doomed to failure.

2. Local Treatment.—Obvious nasal lesions such as hyper-

trophic rhinitis, nasal obstruction due to septal irregularities,

polypi, adenoid growths in the naso-pharynx, or disease of

the nasal sinuses, =hould receive appropriate treatment.

When no visible pathological conditions or abnormalities

are present, search should be made for hypersensitive areas,

and if present they should he destroyed by the galvano-

cautery.

In such cases Francis {vide supra) claims successful results
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from cauterisation of the septum opposite the anterior end of
the middle turbinal. Having rendered this region anaesthetic
by cocaine, he suggests that the cautery be applied very lightly

to the region indicated and then drawn downwards and for-

wards for about half an inch. The following week it is applied
to the opposite side, and after an interval of ten days or so
to the side in which the first application was made. The
process may have to be repeated several tunes.

The results following the surgical treatment of nasal lesions
have been extraordinarily diverse. Probably we have all ob-
tained "brilliant results," but whether such success would
always bear the test of time is a question which might often
be answered best by those of our colleagues to whom the
patient has applied when a return of symptoms has suggested
a change of personnel as well as of treatment. Waggett
writes: "I have, for instance, seen a lady who has been
'cured' of asthma by four entirely different treatments in

the course of twenty-four months, and who is now being
' cured ' by general massage."

3. Treatment of the Attack.—The hypodermic injection of
I or 2 minims of adrenalin chloride gives the quickest and
most complete relief of all rem.edies with which I am
acquainted, and it is less harmful than morphia, which also
quickly relieves the spasm. A pill containing \ gi, of
morphia with ,,\„ gr. of atropine sulphate and given at
bedtime is sometimes very useful. Morphia must only be
given by the medical attendant and not continued for too
long a period.

The same remark applies to the inhalation of chloroform
vapour or the administration of chloral.

An attack of asthma may generally be relieved by the
inhalation of the fumes of one of the so-called " asthma
powders." These consist mainly of stramonium and nitre.
That used at the Brompton Hospital contains i part each of
anise and nitre, 2 parts of stramonium leaves, and 5 grains
of tobacco to the ounce ; one teaspoonful is to be burned on
a plate and the fumes inhaled.

Cigarettes are manufactured containing *he above in-

gredients in various proportions, and are more convenient
than powder':.
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De Havilland Hall has obtained excellent results from

nitro-glycerine (formula !Io. i8), which may be taken every

hour for three doses.

In many instances immediate relief of the spasm may be

induced by the intra-tracheal injection of an ounce of

mentholised glycerine (grs. xv. ad 3J).

There are also well-known and much-advertised " cures
"

which take the form of nasal sprays. Small quantities of

cocaine, atropine, sodium hyponitrite, menthol, etc., are dis-

solved in balsams or other suitable vehicles, and inhaled into

the upper air passages in a nebulised form. They often

give speedy relief, but this may be purchased at too great a

cost when such potent drugs are being more or less continu-

ously inhaled from month to month or year to year.

We may sum up what has been stated with regard to intra-

nasal treatment of asthma as follows :
" In the individual

case the question of cure or relief by treatment of the nose is

almost a matter of experiment. If gross lesions be present,

and especially if the bronchial spasm be preceded by, or alter-

nate with nasal symptoms, and more especially if the spasm

can be relieved by the application 6f cocaine to the nasal

mucosa, then intra-nasal treatment may be hopefully under-

taken. If no intra-nasal lesions can be found, it is still possible

in a fair percentage of cases to afford cure, or relief, by cauteris-

ation of the anterior ends of the inferior turbinals, or the

region of the septum opposite the anterior end of the middle

iurbinal."

In other words, no one can be sure of the result which will

follow local treatment of the nose in any particular case of

asthma, and the wise and fair practitioner will take the patient

into his confidence, and lay the matter clearly before him. If

the treatment is successful, both parties are to be con-

gratulated ; if it is unsuccessful, the patient will have our

sympathy, but he will not question our good faith nor deprive

us of his good-will.

(/) (i) NEURALGIA AND HEADACHE.

There can he doubt that these symptoms arc not infre-

quently caused by pathological conditions within the nasal

cavities, and that they are of reflex origin.
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Perhaps the most common objective lesion is an enlarge-
ment of the anterior end of the middle turbinal which causes
pressure against the septum. Under such circumstances the
patient may complain of aching over the root of the nose or
the lower frontal region, and if the symptoms are relieved by
the application of cocaine to the obstruction, surgical inter-

vention may be undertaken with every nope of success.

We must be careful to distinguish between true reflex dis-

turbances of neighbouring regions and the spread of in-

flammatory conditions from the nose to them—e.g., many
ocularsymptoms, such as lacrymation, conjunctivitis, blepharo-
spasm, and keratitis may arise from the spread of infection
from the nose or the accessory sinuses.

Similarly cough, vomiting, laryngeal spasm and irritation

may be caused by the swallowing of irritating secretions from
the nose and naso-pharynx, and not as a result of reflex

irritation.

{.I) VARIOUS OTHER SYMPTOMS REFERRED TO DISTANT
ORGANS OR REGIONS.

It would be a matter of some difficulty to name any organ
in the body, certain diseases of which have not from time to
time and by one or other enthusiastic rhinologist been ascribed
to reflex irritation of nasal origin. Migraine, epilepsy, enu-
resis, exophthalmic goitre, cardiac irregularities, laryngeal
palsies, spasm of the gullet, chorea, painful menstruation,
are only a few of such pathological conditions. To deny the
possibility would be unscientific and contrary to experience,
but the practitioner will be wise who approaches such symp-
toms with an open mind, who recognises the vast difference
between possibilities and probabilities, and the enormous in-
fluence which " suggestion " plays on the nervous system of
many women and not a few men.
The matter will be referred to again in more detail under

the heading of Nasal Obstruction.



CHAPTER V

CEREBROSPINAL RHINORRHCEA.

This term has been given by Sir St. Clair Thomson to a

very rare condition in which a discharge of cerebro-spinal

fluid takes place from the nose. His careful study of one

case and of the literature connected with the subject have

demonstrated the following points : The disease is one of

adult life, and is characterised by the discharge of a clear,

limpid, transparent fluid from one nostril which may continue

both day and night, but is extremely erratic in its onset and

in its intermissions. Headache may precede the flow and

be relieved by it, the general health otherwise seems little

altered, but the constant need of a handkerchief constitutes

a great inconvenience. The sense of smell is not affected,

but the long-continued irritation of the nasal mucous mem-
brane may lead to the formation of polypi.

The fluid which escapes is free from taste, smell, and

sediment, and is practically devoid of albumin and mucin.

Its specific gravity is 1005 to loio, and a characteristic

feature is its power of reducing Fehling's solution which

at once distinguishes it from other clear discharges from the

nose.

Pathology.— It is highly probable that the subarachnoid

fluid escaps through the perineural sheaths of the branches

of the olfactory nerve, and possibly behind this there is some
pathological change in the contents of the skull leading to

increased intra-cranial pressure.

Diagnosis.—The characters of the fluid have been referred

to already. The disease is most likely to he confused with hay

fever or other forms of vaso-motor rhinorrhoea. In the latter

cases sneezing precedes the flow of a lic,uid which is slightly

90
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viscid, contains mucous corpuscles, gives a precipitate with
acetic acid, is slightly coaguiable by heat, and does not
reduce Fehling's solution. In all these points such a liquid
differs from cerebro-spinal fluid. In vaso-motor rhinorrhcea
the flow is bilateral, attended by photophobia, conjunctival
suffusion, general malaise, and, moreover, ceases at night

—

points in which it will be seen to differ from rhinorrhcea of
cerebral origin.

Treatment.— Little can be done except to improve the
general health. It would be extremely unwise to risk septic
complications by the application of the galvano-cautery to the
upper region of the nose in an endeavour to check the flow.

Baber has reported a case, apparently of this nature, in which
repeated applications of the continuous r ent to the outside
of the nose completely cured the case, and Watson Williams'
patient recovered after the discharge had persisted for "a
few years, and the 'cure' followed some time after repeated
lumbar puncture and withdrawal of fluid."



CHAPTER VI.

NASAL OBSTRUCTION.

If we bear in mind the important functions subserved by

the nasal cavities—vi^., the warming, moistening, and filtering

of the inspired air—it will be reasonable to suppose that evil

consequences may result in proportion as such functions are

hampered or destroyed.

It is of great importance that the student and practitioner

should give thought to this matter, because it has much to

do with the physical development of the race, and because

the evils induced by chronic nasal obstruction are seen

at their worst in young growing children where the

timely mtervention of the physician or surgeon may gener-

ally be attended with results of lifelong benefit to the

individual.

Nasal stenosis may be complete, but as a general rule it

is incomplete, and the degree of obstruction will probably vary

with altered conditions of general health, climatic changes,

the position of the body (as, for example, in the erect or

recumbent position), the presence or absence of slight

catarrhal changes in the nasal mucosa, and the condition of

the nervous system.

Although there are many varieties of nasal obstruction, yet

they generally exhibit certain features in common, and these

may be divided into two classes :

Class I.—Structural changes brought about by mechanical

factors. These are particularly associated with the upper

and lower respiratory tracts.

Class II.—General symptoms caused by an unnatural

method of breathing. These may be direct or indirect.
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(I.) STRUCTURAL CHANGES.

In no part of the body is th dependency of growth upon
exercise of function more clearly demonstrated than in the
upper air passages, for if the nasal passages—the natural
channels of respiration—be blocked for any considerable
length of time, inevitable skeletal changes indicating lack
of development will take place.

Since such changes are most obvious in young children
suffering from nasal obstruction caused by adenoid vegeta-
tions in the naso-pharynx, it may be well to select such a
case for consideration, while bearing in mind that other
pathological conditions may produce similar symptoms if

they act for a sufficiently long period of time.

In such patients we shall notice the narrow, slit-like

nostrils and the disappearance of the natural grooves and
depressions between the nose, cheek, and upper lip. The
organ itself is unduly small, although the bridge may appear
to be Hattened and broad.

Examination of the nasal cavities will reveal their lark of
development and possibly some crumpling of, or inequalities

in the growth of what should be a vertical, smooth-sided
septum.

Inspection of the mouth will demonstrate the disastrous
consequences of persistent mouth-breathmg in a child,

especially when the patient is improperly fed and lives in

sunless or unhealthy surroundings.

Briefly stated, the deformity takes the form of a high-

arched, narrow, V-shaped palate, which leads to over-crowd-
ing and irregularity of the teeth (tigs. 39 and 40).

Whether such defective development be due to the pressure
on the growing bones by the soft tissues of the cheek which
are put on the stretch by the open mouth (Lack), or to an
absence of the moulding force exercised by the tongue, is a
matter which has not been definitely settled. Probably these
and other factors are combined to produce the result described.

In the lower respiratory mechanism, deformities of the
chest wall are not uncommon in cases of marked nasai ob-
struction (Figs. 41 and 42). The most frequent defect is that
known as " pigeon-breast," in which the sides of the chest
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are flattened and the sternum projects. This type is more

common in rickety children. In milder cases a shallow

depression round the lower ribs and sternum, corresponding

to the insertion of the diaphragm, will be noticed.

Such irregularities are produced by the constant sucking-in

efforts made during inspiration by the chest muscles in their

attempt to overcome the obstruction within the nasal cavi-

ties, and this occurs almost entirely during the time tiie child

is asleep, because in the waking hours the patient would sup-

plement the deficient nose-breathing bv opening the mouth.

I

(II.) GENERAL SYMPTOMS.

The evil effects of confirmed mouth-breathing in young and

growing children are many and far-reaching. In typical and

well-marked cases such effects can scarcely be overestimated
;

on the other hand, the whole subject has been brought into

disrepute by the enthusiasm and want of perspective with

which slight degrees of stenosis have been treated.

When the obstruction to nasal respiration is so complete

that moulh-breathing is a more or less permanent necessity,

the following symptoms may be frequently noticed :

The patient loses the natural resonance of the voice, which

becomes dull and toneless, and suggests the presence of " a

cold in the head." At night snoring is frequent and loud, or

" heavy breathing " may be noticed during the day. T.je

sense of smell is nearly always impaired, and consequently

the appreciation of flavour is not keen.

The nasal mucosa are usually pale, cedematous, and sodden,

and secrete an abnormal amount of mucus which is either

hawked backwards into the naso-pharynx and swallowed, or,

appearing at the anterior nares causes excoriation and sore-

ness of the nostrils. This latter symptom is very common
in children suffering from adenoids.

The patient is unduly susceptible to colds, and the liability

of the niembranes to microbic infection enhances the risk of

complications in the nasal accessory sinuses.

For similar reasons ear troubles are common ving to the

spread of the catarrhal process to the Eust. iiian tubes.

Hence the liability to deafness, earache, and ; ;ute flam-
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matory lesions especially when the obstruction is produced
by adenoids.

It is highly problematical whether the chronic, progressive
forms of deafness are caused by nasal obstruction, a relation-
ship which the writer thinks has been unduly exagger-
ated. In many instances of complete congenital atresia o'
the posterior nares the hearing has been perfect, and the
same may be said in most cases of polypi, deviated septa,
and extreme instances of hypertrophic rhinitis. Further-
more, in the vast majority of the cases of chronic progressive
deafness nasal respiration is quite free.

The fact that cold, unmoistened, and unfiltered air passes
directly on to the mucous membrane of the tongue, palate, and
pharynx will account for the dry, irritable, and congested con-
dition of these parts, and their susceptibility to septic infection.

For similar reasons we may regard nasal obstruction as onu
of the proximate factors in the causation of dental caries.
This applies more especially to the incisor teeth which not
infrequently are almost entirely uncovered by the upper .ip.

Catarrhal conditions of the larynx and bronchial tubes
may often be traced to the action of the mouth-inspired,
unfiltered air which irritates the delicate mucous membrane
of the lower respiratory tract.

Such symptoms as have been already enumerated may btj

said to be due directly to mouth-breathing, but there are
others scarcely less common, which are indirectly due to the
nasal obstruction, and may be of even greater importance to
the patient.

Such symptoms are those which are brought about by
A, deficient aeration of the blood, and those which are of
B, reflex origin.

A. Deficient Oxygenation of the Blood.—Amongst
the commoner complaints made by the parents of a child
suffering from nasal obstruction are the following : " The
child is restless during sleep," that it " sometimes seems as
if it was going to suffocate," or that " sleep is disturbed by
alarming dreams," so that " the child wakes up screaming "

(so-called " night-terrors "). In other instances " ^ree per-
spiration " occurs during sleep and the latter may be quite
unrefreshing.
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Under such circumstances it is not to be vvouder ' t that

the patient does not thrive, that he is pale and lang during

the day, is backward with his lessons, and is generally dull

and apathetic.

The appetite is frequently bad, and food which is taken

does not nourish. This may be due not only to blood-

impoverishment caused by deficient aeration, but also be-

cause of the large quantity of mucus which is swallowed by

the patient and effectually prevents the food from coming

into fair contact with the digestive juices.

That well-marked nasal obstruction may be the cause of all

these symptoms is amply proved by the marvellous rapidity

with which a child's health is frequently revolutionised when

the natural method of respiration is re-established.

1). Keflex Symptoms.— It is a well-established fact that

extreme nasal obstruction may be the cause of certain

definite reflex symptoms located in near or more remote

regions. Amongst such may be noted

:

(a) Neuralgia.—This is frequently caused by pressure of an

enlarged middle turbinal against the septum. The neuralgia

may be limited to the side of the nose and cheek, or radiate

to the forehead and temporal regions. In other instances

the patient complains of "tight feelings," "aching," or

" numbness " over the bridge of the nose or the lower part

of the forehead. In such cases the application of cocaine to

the middle turbinal will frequently relieve the pain.

(6) Epileptiform Convulsions.—^hWe true epilepsy has been

benefited by the removal of nasal obstruction, it is open to

question how far such improvement has been due to the

benefit secured to the general health.

The convulsions met with in nasal obstruction, and es-

pecially when this is caused by adenoids, practically always

occur at night and are doubtless due to deficient aeration of

the blood.

(t) Laryngeal Spasm is the cause of the so-called " suffo-

cating fits" already referred to, and is probably due to

increased excitability of the laryngeal reflex as well as to irri-

tation caused by mucus descending into the glottic aperture.

(d) Asthma and Hay Fever.—This subject has already been

referred to (pp. 74 and Ho). It is common knowledge that
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many cases of these diseases have been rapidly and some-
times permanently cured by the removal of adenoids, septal,
or turbinal nasal obstructions.

(e) Cough.— It is difficult to determine how far cough may
be the direct reflex effect of a nasal obstruction, because it

may be caused by

—

(i) An accumulation of post-nasal mucus dropping into
the larynx.

(2) Irritation of the pharyngeal or laryngeal mucosa caused
by mouth-breathing.

(3) A pure reflex effect due to stimulation of an afferent
nasal nerve.

(4) A habit primarily induced by one of the above causes
which has long since ceased to act.

(/) Stammering and StiiHcnng.—Matheson drew attention
to the relationship between these symptoms and nasal ob-
struction, and there can be no doubt that they are frequently
benefited by the removal of adenoids when such a combina-
tion is present in children.

ig) Nocturnal Incontinence of Urine—For a long while it

has been well known that this symptom has been frequently
cured by the removal of adenoids. It is not improbable that
the explanation of the fact lies in the improved blood con-
dition brought about by the operation.

Finally, and before leaving this subject, reference must be
made to a curious train of symptoms which are frequently
met with in cases of nasal obstruction, and to which Guye
(Amsterdam) applied the term " aprosexia."

That observer was one of the first to direct aUention to the
deficiency of brain power exhibited by children suffering from
adenoids, and he especially pointed out that in such patients
there is an inability to concentrate the attention on any given
subject. Consequently learning is a slow and painful process,
;ind doubtless many a child in the past has been regarded as
being of defective intellect, whereas the cause was simply the
condition referred to. In adults similar symptoms may be
manifested and may take the form of apathy, inability for
close mental application, and a general lack of business
capacity; not infrequently the patient appears to have "no
life in him," and becomes dull and introspective.

7
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Whether such conditions be due to defective aeration of the

blood or to obstruction of the lymphatic circulation between

the brain and the nose has not been decided, but few facts

are more striking than the extraordinary disappearance of

these symptoms which frecjuently results from the removal

of well-marked nasal obstruction in children and adults.

CONGENITAL OCCLUSION OF THE NARES.

This condition is very rare, especially congenital occlu-

sion of the anterior nares. Several cases of posterior

occlusion have been reported.

Normnl H:ir<l

na^al cavity. |»a!ati;.

I'U;. 4.!. -Contfcnital ( >rcluNi(in of Rij;h* Posterior Nans.

I'rom drawing kiiully leiil by Dr. J. S. Frascr (Kdinlnirj;!!).

In about half the cases which have ')cen described the

occlusion o*" the posterior nares has been bilateral, and the

diaphragm may be bony or membranous, but the former

tissue t^enerally predominates.

The writer has met with three cases, one in an adult

female and two in female children. The condition is prob-
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ably due to a persistence of the naso-buccal membrane, which
breaks down under normal conditions of development.
Symptoms.—There will be an inability to breathe through

the obstructed side, and the accumulated secretions cause
constant annoyance by flowing from the nostril and pro-
ducmg excoriation of the skin around that region.

There may also be some asymmetry of the face and hard
palate with chroi ic catarrhal changes in the nasal mucous
membrane.

Diagnosis.—It will be impossible to pass a probe through
the nasal cavity into the naso-pharynx, and the presence of
a posterior nasal obstruction may be also determined by
exammation of the posterior nares with the index finger.
Treatment—If the occlusion be fibrous, it may be per-

forated by means of a tenotomy knife and this replaced by
a blunt-pointed bistoury, which cuts round the circumference
of the web. If the partition be bony, this should be perforated
with a long gouge or chisel and as much of the obstruction
removed as is possible. To obviate the tendency to post-
operative cicatrisation and stenosis, the writer has removed
the posterior and vertical portion of the vomer in two cases,
as was first suggested by Symonds. This can be done by
means of a long chisel and Luc's ethmoidal forceps (fig. 54).
Another advantage of this method is that it obviates the use
of dilating bougies in the after-treatment of the case. A
general anaesthetic will be necessary, and the surgeon should
guide the movements of the forceps by pairing his left index
finger into the naso-pharynx.

DEVIATIONS, SPURS, AND CRESTS OF THE
SEPTUM.

Definition.—By the term " deviation " or " deflection of
the septum" is understood that condition in which the
septum, instead of being placed centrally and dividing the
nasal cavities into two chambers of equal size, inclines to
one side or the other, so as to increase one cavity at the
expense of the other. By a "spur" is meant a localised
ruunded or pointed outgrowth, and by a "crest" an out-

fit,
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growth extending along the whole or a part of the septum,

and generally more or less parallel to the inferior turbinal.

iEtiology.—In the absence of any exact knowledge as to

the cause of these intra-nasal irregularities, it is not surprisin},-

that many theories have been invoked to explain their

occurrence.

There can be little doubt that they owe their origin to more

than one cause. Septal deviations are rare before the seventh

year of life after which they become commoner. Traumatism

accounts for a number and hence they are more frequent in

males. This cause may act more frequently in childhood

than is generally supposed, because when the parts are soft

and pliable a blow may readily cause an injury which is not

necessarily accompanied by nose-bleeding, and which would

not be suggested by a sudden outburst of crying.

If we regard as a normal septum one which is perfectly

straight, free from any irregularities, and which divides

the nasal cavities into two symmetrical halves, then it is

certain that very few noses amongst Europeans could be

looked upon as free from defect. Apart from deviations of

traumatic origin, it is probable that the larger number are

due to irregularity in the growth of the facial bones.

This will be most marked when a high-arched, narrow palate

diminishes the vertical depth of the nose, so that the pliant

and growing septum, meeting with insuperable resistance

above and below, is forced to " buckle or crumple." The

relationship between adenoids and the high-rooled palate

has already been referred to, and hence it may be said that

adenoids, by causing a defective development of the facial

bones, is one of the prime factors in the production of nasal

stenosis due to deformities of the septum. Polypi and other

tumours of the nasal cavities, if of sufficient size to exercise

direct pressure on the septum may cause it to become

deflected.

Morbid Anatomy.—Deviations, spurs, and crests of th>;

septum are practically confined to its anterior two-thirds

—

i.e.,

to those parts which are composed of the cartilaginous septum

and the anterior portions of the central plate of the ethmoid

and the vomer (fig. 45). The posterior third of the septum is

placed almost invariably in the central line.
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Malformations of the septum may be arranged in the
following groups:

I
.
Anterior dislocation of the triangular cartilage (figs. 44, a,

and 56).

J. Simple deviation with or without thickening or spurs.

3. Sigmoid deviation in vertical or antcro-posterior direc-

tion. This may be with or without thickening or spurs.

Kk;. 44.

A l)isl(Kali.in of anti-rlor i ,1-, of soptal cartilnirr into tlu- riijht ve<;tiliiile
U (onical piomintmv forim-.l at junction of rartilayv of siptutn, cntral plate of

.thinoiil, and vom.r. It is v.ry n.a-sary to litnovr this in thr operation of
sulinuieous resection. •

r. Deviation of uppi r portion of septum uhich presses a-ainst the mi.idle t.ithinal
I) and 1-. Deviated s.pta in which the lo-.ver ed-e of the septiini is dislocated from

the nasal crest ol the superior niaxlllaiy lione- not uncommon in traumatic
cases. Ill I', the septal crest inipinms on the inferior turliinal.

4. Spurs or crests without deviations of the septum.
5. Irregular deviations caused by various combinations of

the aforementioned varieties.

Anterior dislocation is a very obvious deformity, and by the
projection of the cartilage into the vestibule inspiration is

hindered by the valve-like action of the ala nasi which is

sucked against the obstruction.

In simple deviation of the cartilage there will be a narrow-
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ing of the nasal cavity on one side and a corresponding

enlargement on the other. But as a matter of practice, it

will usually he found that the inferior turhinal on the freer

side has undergone considerable hypertrophy and tends to

(ill the concavity of the septum so that respiration is not as

free even on this side as one might have expected it to be.

In nearly all cases of stenosis due to deviated septa, it will

be found that there are additii lal thickenings due to over-

growth of bone and cartilage, and these are most marked in the

neighbourhood of " sutural lines."

Spurs and crests are always more developed in these

" lines." A common type of obstruction is that which is

situated at the lower, posterior, and median portion of the

vestibule just where the skin and mucous membrane join

one another. The " nasal spine " enters largely into its

composition.

The most frequent form of " crest " is one which runs

slightly upwards and backwards along the line of juncture of

the tria .';ular cartilage with the vomer, and not uncommonly

it termini, *es in a nipple-like projection of bone at the point

where the cartilage of the septum meets the central plate of

the ethmoid and vomer (fig. 45).

Symptoms.—Septal deviations and irregularities are occa-

sionally met with in young children, but as a general rule

symptoms are not complained of before the tenth year : they

are most common from puberty onwards.

Difficulty of nasal breathing during sleep and a sense of

" stuffiness in the nose " during the day are two of the

commonest symptoms of which complaint is made.

In addition to these, any of the other symptoms mentioned

under the heading of Nasal Obstruction (p. 92) may be

complained of.

Diagnosis.—Before much attention had been directed to

the interior of the nose, spurs and deviations of the septum

were commonly regarded as exostoses. More careful exam-

ination has shown that the latter are very uncommon.

Deviation with bulging of the septum, are often mistaken

for " a growth " or " polypus," but if ordinary care be taken

in making the examination with a suitable mirror, good light,

and a nasal probe, this mistake should not be possible.
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Prognosis.—The result of judiciously pianncd and skil-

fully executed operations for the relief of deviations and other
deformiti i of the septum is most satisfactory and patients

usually expi'rience great relief as soon as the obstruction is

removed.

Before discussing in detail the treatment of the various

forms of nasal obstruction, it cannot be stated too emphati-
cally that the mere existence of a small amount of nasal

obstruction does not call for any surgical intervention.

There are few nasal cavities which are anatomically ideal,

and the presence of irregularities within them is of no patho-

logical importance whatever, unless the accompanying symp-
toms can reasonably be assumed to result from the stenosis.

The test of sufficiently large nasal passages is the ability

to sleep at night with the mouth closed. If the patient is

unable to do this, and suffers in the ways already mentioned,
then the establishment of free nasal respiration is indicated

and may be carried out with prospects of success.

When a patient complains of obstruction to nasal respiration

or of its obvious re ults, surgical intervention will frequently

give great relief, but when such an individual has been
oblivious of any nasal trouble until it is discovered for the

first time in the consulting-room, and even then cannot
appreciate the extent of his infirmity, it will be generally

true that a masterl lactivi^y will preserve the reputation

of the surgeon, while the patient will not suffer from the

disabilities of meddlesome interference.

Indications for Operation.

1. Inability to breathe throu^^h the nose at nif^ht, with conse-

quent snoring, pharyngeal and laryngeal irritation , auring
the day, nasal obstruction with mouth breathing rray also

be a source of annoyance.

2. Catarrhal symptoms in the upper or lower air passaf^es.

3. Aural troubles, or difficulty in passin^^ the Eustachian

catheter. The writer is strongly of the opinion that the

chronic, progressive types of deafness (frecjuently called
" chronic middle-ear catarrh "} are neither caused by nasal
• nosis, nor much relieved by its removal.

When the ear symptoms vary in degree from time to time,
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and when they are due to catarrhal changes in the mucous

membrane of the Eustachian tube, and are relieved by

inflation of the middle ear, then nasal obstruction of any

kind should be dealt with, and the results on both aural and

nasal symptoms are frequently all that can be desired.

4. Interference with the removal ofpolypi or xvith any operation

upon the nasal or accessory nasal cavities.

5. Reflex symptoms. The reader is referred to Chapter IV.,

p. 60, where the subject has been fully discussed, but it may

be stated again that if nasal symptoms precede or alternate

with a pathological reflex, and if such a reflex can be pre-

vented by the application of cocaine to the nasal irregularity,

then the treatment of the latter may be regarded hopefully.

When reflex symptoms are present, the indications for

operation are far less clear than in the previous four cate-

gories already mentioned, and it will be wiser for the surgeon

to take the patient into his confidence and explain to him

that, from the very nature of the case, the chances of success

are somewhat doubtful.

Treatment.—Before any operation is performed within

the nasal cavities, these should be thoroughly cleansed with

some mild, efficient alkaline antiseptic. The decision as to

whether a local or general anaesthetic should be employed

will greatly depend upon the temperament of the patient.

The writer has frequently operated by both methods, and

since very efficient anesthesia can now be obtained by the

infiltration method, he is guided in the choice between them

almost entirely by the wishes of the patient.

General A mesthcsia.—If the patient prefers to be unconscious

during the operation, the surgeon will find that the induction

of an.tsthesia by the "open ether" method and its main-

tenance by chloriform administered through a Junker's

inhaler will secure less congestion of the nasal mucosa than

if the narcosis be induced by "gas and ether" (closed method).

If a hypodermic injection of atropine (,J„) be given three-

quarters of an hour before general narcosis is induced, the

ether will cause very little cyanosis or secretion of mucus.

An.'fcinia of the mucous mcmbrrines is of inestimable value

to the perator, and hence it is my custom to order that, half

an hour before the operation, the obstructed side of the nose
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be packed lightly with a small strip of gauze moistened with
equal parts of solutions of cocaine (20 per cent.) and
adrenalin chloride.

Local An(^sthesia.—Three-qua.rters of a hour before opera-
tion the patient is given a hypodermic injection of morphia
and atropine (gr. i to

, Jo). This tends to compose the
patient and to dull reflex excitability.

Insensibility of the nasal mucosa may be secured in

different ways. Solutions of cocaine from 15 to 20 per cent,

may be painted on, or gently rubbed into the mucous mem-
brane of each side of the septum. The addition of a few drops
of adrenalin chloride will render the parts more bloodless.

After an interval of ten minutes the operation may be
commenced.

Others prefer to moisten cocaine crystals with adrenalin
chloride, and rub the mixture into the part which is to be
operated on.

After a trial of many methods the writer usually adopts
Killian's method of injecting the ana;sthetic agent over the
trunks of the nerves which supply the septum

—

viz., the naso-
palatine, which courses along the upper borders of the vomer,
and over the nasal branch of the ophthalmic division of the
fifth nerve, which supplies the upper and anterior portion of
the septum.

Most of the solutions which are used as anaesthetic agents
contain eucaine with an admixture of supra-renal extract as
their active constituents, and such combinations may be
obtained in compressed form.

A tablet which I have found useful contains adrenalin
gr. ..(\,,-,, eucaine lactate gr. ,\, sodium chloride gr. ;.;. One
dissolved in 17 minims (i c.c.) of boiled distilled water makes
a suitable strength for submucous injection. Equally efficient

is a 2 per cent, solution of novocaine injected in the manner
immediately to he described.

Having filled ? sterilised syringe (fig. 46) with such a
solution, the point of the needle should be entered just
beneath to the mucous membrane, along the upper border
of the vomer .^nd opposite the anterior end of the middle
turbinal, passed upwards and backwards for about ] inch,
and two to three drops injected ; then a similar amount
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njected in the same way over the nasal branch of the oph-

thalmic nerve, which lies high up on the anterior border of

the septum (vide fig. 47). It is also well to inject two or three

Fig. 46.— Syrinpe and Needle for Induction of I-ocal Anaesthesia.

minims over the anterior termination of the naso-palatine

nerve, wh':^re it enters the naso-palatine canal. This will check

Fi(i. 47-

Thf " lili'bs" indicate positions where solution has been injected.

bleeding and anasthetise the bony crest in the anterior part

of the nasal floor which it is often most essential to remove,

and is more likely to give pain than any other step in the
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operation. These injections must be made on each side of
the septum, and Killian's long-bladed nasal speculum may
be necessary to allow the surgeon to gain access to the
mucous membrane behind the obstruction on the convex
side of the septum.

There is no objection to the injection of other areas than
those mentioned if the nature of the obstruction makes it desir-
able to do so—f.^., two minims may be inserted into the septum
just above the floor of the nose, and as far back as possible.
The great desideratum is to block off all sensation from

the area which it is desired to remove.
If the surgeon intends to remove the anterior half of the

inferior turbinal, that region may be ana;sthetised by injecting
into it two or three minims of the solution already recom-
mended.

Illumination.—These operations are nearly always carried
out by means of reflected light, which is dir :ted' into the
nasal cavities by a forehead mirror worn by the surgeon.
When electric light is not available, a good substitute may
be found in an oil lamp burning two wicks.

Principles of Operation.—In the operative treatment of
nasal spurs, crests, and deviated septa, there are two
principles which the surgeon should keep before him :

(i) Never to destroy normal mucous membrane. As surely
as this caution is neglected, so certainly will granulation
tis-ue form and the period of complete healing be protracted.

Furthermore, in proportion 10 the amount of granulation
tissue which grows upon a cut surface, so will be the tendency
to the formation of " bridges " of connective tissue and " re-
generative callus." These are complications which will not
only sadly detract from the value of the operation, but will
form a source of disappointment to the patient and a very
difficult problem in after-treatment for the surgeon.

(2) Always to remove a little more of the obstruction than
seems quite necessary at the time of operation.

OPERATION FOR REMOVAL OF A "SPUR'
"CREST."

OR OF A

As a general rule, the procedure for the removal of a
spur" or "crest" is identical with that employed in the
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removal of a septal deviation, and only differ- from it in the

smaller amount of bone or cartilage which is removed. As

a matter of actual practice, when a " spur " or " crest

"

forms the main cause of obstruction, a certa'n degree of

deviation of the septum also exists and demands correction,

and vice versa ; few deviations which call for operative inter-

ference exist without some " spur " or " crest " in their

formation.

Hence, it will suffice to describe the operation of submucous

resection, which will include all these irregularities (p. log).

It is the experience of most rhinologists that, with one or

two exceptions, all instruments worn to correct deviations or

obviate nasal obstruction resulting therefrom, are useless and

a source of annoyance to the patient. If a nasal obstruction

M.v ^ ft MCLIIL. LSNaON

Fig. 4S. - To itlu'^trati' Francis" Nasal I'rop and the Xltthoil of iisinij it.

is sufficiently troublesome to need the application of a plug,

bougie, or tent, then it is worthy of removal by operative

interference.

One of the exceptions referred to above occurs when the

anterior narcs are very narrow, owing to collapse of the als

nasi, or to stenosis caused by chronic eczema, lupoid, or

syphilitic cicatrices of the skin. Under such circumstances

small celluloid dilators inserted into the vestibule may give

the patient perfect freedom of nasal breathing, and are most

useful when worn during sleep (lig. 4S).*

A still simpler method is to roll up some cotton-wool into a

small, hard ball about the si;^e of a dried pea, and insert it

mto the anterior angle of the vestibule. This will etticiently

distend the nostril.

Made by Mayer and Mcltzer, Great Portland Street, London.



fTiT . IT

DEVIATIONS, SPURS, AND CRESTS OF THE SEPTUM log

OPERATION FOR REMOVAL OF SEPTAL DEVIATIONS BY
SUBMUCOUS RESECTION.

P'or the correction of deviations of the septum the method
of submucous resection introduced by KilHan (Berhn) and
Freer (Chicago), or some modification of it is almost uni-

versally adopted.

The essential principle of the operation is that the mucous
membrane covering both sides of the deflection is stripped
from it, the obstructing cartilage and bone are removed, and
the mucous membrane replaced in the vertical median line

where it rapidly heals.

For the purposes of description the writer will assume that
the deviation is composed of cartilage and bone, and that a
cono:..'ity is present in the unobstructed nasal cavity which
corresponds with the conve.xity formed by the deviation into
the blocked air-way.

Preparation of the Patient.—The general preparation of
the patient should be the same as that for any major operation.
The skin of the nose, upper lip, nostrils, and vestibules

should be painteu with tincture of iodine half an hour before
operation. It is very essential, in order to avoid septic

complications, that the vestibules should be rendered as
aseptic as possible. Immediately before the operation the
nasal cavities should be cleansed with a warm alkaline spray,
to which some peroxide of hydrogen solution is added.
The face of the patient should be covered ha sterilized

gauze mask, in which a hole is cut, through w ich only the
nose can project.

The question whether a general or local anaesthetic should
be administered has already been discussed, as also has the
method of producing local ana;sthesia.

Position of Patient.—The writer prefers the patient m the

semi-recumbent position, with the head and shoulders slightly

raised and supported on firm pillows, and this whether a
general or local antesthetic is employed. Others prefer the
patient in a sitting position, and affirm that there is no
danger even when general narcosis is maintained in this

position.

Operation.— A nasal speculum is introduced into the
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nostril of the obstructed side, and the field of operation

illuminated by a bright light. An incision is now made in

front ofthe obstruction and parallel to the columna nasi (figs. 45

and 50). In length it should be rather more than equal to the

vertical extent of the obstruction, especially in its lower limit.

The mucous membrane, the perichondrium, and only the car-

tilage immediately beneath this should be divided by one and

the same incision. By means of a suitable elevator, the muco-

perichondrium is then successively stripped from the devia-

tion in an upward, backward, and downward direction until

it is completely denuded of its covering (figs. 50, 51, and 52).

If the edge of the elevator is kept close to the cartilage, the

muco-perichondrium will strip off very easily, but if this detail

of technique is not observed, tearing, bruising, and perforation

of the soft tissues will result. This is very apt to occur with

inexperienced operators, especially when the obstruction is

just within the vestibule, where the muco-perichondrium is

firmly adherent to the underlying cartilage.

The cartilage underlying the first incision in the muco-

perichondrium should now be completely divided, but care

taken not to make a communication into the opposite nasal

cavity. Still working through the original incision, the

muco-perichondrium is now stripped from the concave side

of the deviation until this aspect of the deviated septum

is laid bare of its covering.

The cartilage thus isolated (fig. 52) can now be removed by

•Is
Flo. 4(j.—UaUengor's Swivel-Knife.

means of Ballenger's ingenious swivel-knife (fig. 49)* or by

a pair of long, narrow-bladed scissors. The incisions made by

• This instrument is so constructed that the concave cutting edge of the

knife follows any direction wliich its supporting shanks are made to take.

Consequently the edge of the knife is placed astride the anterior edge of the

isolated cartilage and cuts through the cartilage as the instrument is forced

upwards and backwards below the bridge of the nose until it reaches the

ethmoid bone The knife is now pressed directly downwards towards the

floor of the nose until it again meets bone, and is finally withdrawn parallel

to and as near the floor as possible. In this way the cartilage is completely

isolated, and can be removed with forceps.
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these instruments should be parallel to the bridge and to the
floor of the nose. Care must be taken to leave a supporting
bar of cartilage between the nasal bones and the tip of the
nose, otherwise extcrnil deformity may result.

By means of a long self-retaining nasal speculum (fig. 53),
which holds aside the separated mucous membrane flaps, it

Kl(i. 5J.—Sir StClair Thomson's Lon^j-Bladcd Na-iil S|Kciilum.

will be quite easy to see if all the deviation has been removed,
and if not, the remaining portions can be quickly resected by
suitable punch-forceps such as Luc's strong, fenestrated
ethmoidal forceps (fig. 54).

Fill. 54.— Luc's Ethmoidal Forceps.

It will be found frequently that a considerable portion of
the obstruction is composed of bone formed by the junction
of the central plate of the ethmoid with the vomer, or by the
incisor and nasal crests of the superior maxillary bone

; these
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parts must be carefully removed by means of Rouges or

forceps, otherwise an imperfect result will follow.

For dealing with the " nasal spine," or the nasal crest the

gouge here represented will be found very efficient (tig. 55).

When the air-way is quite free, the reflected flap of

mucous membrane should be replaced in position and main-

l"i(.. ji).—Tlllcy's Uiiyoni-t-ShaiKil CiiuKc fur Kiiiiiival ol Nasal Spine.

taincd there by means of a plug of soft rubber sponge or

drainage tube, which can be removed without ; lin in twenty-

four hours.

The last step in the operation is the removal of the anterior

half of the inferior turbinal {vide p. 40) from the previously

freer side. If this be not done, it will frequently happen

that the vertical mucous membrane septum will almost

touch the anterior end of the hypertrophied turbinal, and the

operation will only result in the removal of an obstruction

from one side and its replacement in the other. A small piece

of rubber sponge or tubing should also be inserted in this

side in order to support the soft muco-perichondrial septum

and to check the exudation of blood between the flaps which

compose it. Otht/ excellent forms of plugs may be made
by packing the tinger-stall of a rubber glove with gau/e, or

encasing tightly rolled strips of the latter in oil-silk.

The plugs should be removed in twenty-four hours, and

their place taken by sterilised wool inserted in the nostrils.

These should be replaced when soiled, and worn for five

to si.\ days after the operation.

On the third day after operation, the nasal cavities should

be cleansed by a coarse, warm alkaline spray, to which a

few drops of peroxide of hydrogen solution are added. This

may be repeated three or four times daily, and should be con-

tinued until the parts are quite healed and all dischur^jc has

ceased.

Healing is nearly always rapid, and as no splints are re-
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quired, and local interference is unnecessary, the patient
will suffer httle pain, and may generally rctur^ »o work a
fortnight after the operation.

When the anterior edge of the septal cartilage is a.slocatcd
into the vestibule, the incision should be made as indicated
in hg. 56. Great care wiP be required in dissecting the
miico-penchondrium from th> cartilage because these struc
tures are intimately attached to one another in this position

foillowing

Fig. 5C.

The author desires to lay stress upon the
points

:

1. A supporting bar of cartilage must be left under the
ridge of the nose in order to preserve the external contour
of the organ.

2. Particular care must be taken to remove the thick
buttress of bone and cartilage (" nasal spine ") which is fre-
quently present on the inner, lower, and posterior part of
the vestibule. If this be left behind, the ala; nasi will be sucked
against it during inspiration, and obstruction will continue
even though the whole cartilaginous septum may have been
removed. It is probably the most important point in the
operation.

3. For similar reasons the success of the result will also
depend on the thoroughness with which the nasal crest or
lower and bony portion of the deviation has been removed

4. In the final " packing " of the nasal cavities it is wiser
to use one strip of rubber sponge rathe, ban two or more
smaller pieces, because it is very easy when such strips

s

'^}
i

!•
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become sodden with exudation and mucus, to leave one

behind at the time of the first dressing.

5. During the week following the operation, oedema of, and

exudation between the flaps may cause more or less complete

obstruction to nasal respiration. The patient should be

warned of t lis and can be confidently assured that it will

pass off as healing becomes complete.

It has seemed worth while to describe the operation of

submucous resection in some detail, because it gives uniformly

better results than any other methods of dealing with septal

deformities.

Its advantages are that healing is rapid, and neither patient

nor surgeon is worried with a long or painful after-treatment

in which the formation of crusts of dried blood, mucus or

pus, masses of granulation tissue, connective-tissue bridges,

etc., are prominent features.

On the other hand, the manipulations which have been

described are by no means easy until they have been fre-

quently practised, and then the operation may be carried out,

even in difficult cases within ten to tv.enty minutes. It

needs fine dissection, which has to be carried out in a dark

cavity illumined by a pencil of light, and access to which can

only be gained through the narrow portal of a nasal

speculum. Furthermore, the operation is frequently delayed

by the oo/ing of blood.

It is possible that these difficulties have led some surgeons

to advise that an obstructing deviation be " cut out," and a

large perforation of the septum left in its place. Apart, how-

ever from the discomforts of after-treatment and the length

of time before healing is complete, the final condition of the

patient's nasal cavity is very far removed from that ideal

towards which it should be the surgeon's aim to restore it.

Complications.

I. Post-Operathe Bleedini^. — When the obstruction is

chiefly due to bone, and the soft parts have been rendered

anfemic before the operation, troublesome bleeding occa-

sionally takes place when reaction sets in. As a rule it

occurs in the neighbourhood of the " nasal spine," or more

posteriorly from the " nasal crest " just above the floor of
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the nasal fossa It can be checked by the application
of adrenalin and cocaine, or by means of a strip of gauze
moistened with a solution of peroxide of hydrogen and gently
packed against the bleeding-point.

'-Perforation of the Fhps.-Th^s is not a serious matter,
provided the hole is not so small as to cause a whistling
noise during nasal respiration. If such should occur it is
best to enlarge the perforation.

^Audible Vibration of the Septum during Nasal Respiration-This may occur when a perfectly executed operation hasbeen performed for an extensive deviation, because of the
resulting " slack " in the muco-perichondrial and muco-peri-
osteal septum If the vibration is slight, it may be possible
to remedy it by "scoring" each side with the galvano-
cautery. by removing any obstruction caused by the turbinals
or in well-marked cases by making a large perforation in
the most vibratile portion of the septum.

4. Septic Cor ' cations.-These are the most serious, andmay prolong couvaiescence. Suppuration between rhe flapsmust be treated by gently s parating the lips of the anterior
mcision, and irrigating the interseptal cavity with warm
hypertonic saline lotion. Acute tonsillitis is probably thecommonest form of septic complication, and must be
treated by frequent cleansing of the nasal cavities as well
as by such general and local measures as will be detailed
later on (vide Acute Tonsillitis).

5. Acute Suppuration of the Middle Ear.—The writer is of
opinion that this complication is generally due to— (a) Allow
ing plugs to remain too long within the nasal cavities-
they should always be removed within twenty-four hours of
the operation. (/;) The use of nasal douches whereby septic
matter is forced into the middle-ear cleft. For cleansing
purposes a coarse spray (but never a douche) should be used
(c) Allowing patients to go out before the parts are healed

6. Post-Opcrative Diformity.—This usually takes the form
of a more or less marked depression below the nasal bones
and is due to the fact that too much of the anterior edge of
the cartilage has been removed, or because this has been
destroyed by suppuration occurring between the flaps.
The writer has thought it scarcely worth while to describe
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Moure's, Asch's, or Gleason's operations for the correction of

intra-nasal deformities. They are rarely practised in this

country, and have many drawbacks which are obviated by

the Killian-Frecr method of submucous resection.

HiEMATOMA OF THE SEPTUM.

By this term is meant a collection of blood beneath the

mucous membrane of the septum. The condition is almost

invariably the result of traumatism. Examination by means

of a speculum and reflected light will reveal a swelling in one

or both nasal cavities ; it is of a red colour, smooth, and

easily indented with a probe. Fluctuation from side to side

may possibly be made out, but this may disappear with

absorption of the fluid constituents of the blood; should

suppuration eventually take place, the fluctuation may again

be perceptible. The traumatism which produces the hsema-

toma often gives rise to external swelling of the nose.

If the effusion of blood be large, there may be interference

with nasal respiration, diminished sense of smell, and altera-

tion in the voice.

Hematoma is to be differentiated from abscess of the

septum by the smaller amount of pain and tenderness, and by

the absence of febrile disturbance.

The patient should be kept quiet, and an evaporating

lotion (formula No. 12), or iced applications should be applied

externally. Surgical interference is, as a rule, inadvisable,

unless the effusion be very large ; under the-.e circumstances

it is wiser to incise the swelling, turn ouc the clot, syringe

the cavity with normal saline solution, and then gently pack

the nostrils with a strip of sterilised gauze. By these means

the cure of the condition can be much hastened.

ABSCESS OF SEPTUM.

iEtiology.—Traumatism is the usual cause of abscess of the

septum. As the result of an extravasation of blood under the

perichondrium, a coagulum is formed which, after infection,

breaks down and becomes purulent. In a few cases of so-

called acute idiopathic perichondritis nothing more serious
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than a simple acntp con-za has preceded the attack. In such
instances it is probable that pyogenic organisms may have
gained entry through some slight abrasion in the mucous
membrane.

Abscess of the septum may be a complication of syphilitic

or tuberculous disease of the nose.

Sjrmptoms.—In acute cases the symptoms somewhat
resemble those of facial erysipelas; the swelling of the
mucous membrane of the septum is, however, more marked
(fig- 57)» and may be so great as to occlude the air-way ; the

Klc. 57. —Abscess of St-ptuni.

eyelids become puffy, and headache in the naso-frontal region
is much complained of. The nose is red and swollen, and
the pain is often acute and of a throbbing character. Consti-
tutional symptoms may be severe considering the limited
area of suppuration. In sub-acute cases nasal obstruction in:iy

be the most prominent symptom complained of by the patient.

Prognosis.—The danger t(j life mt)stly arises from the
possibility of the supervention of erysipclris, se[)tiramia, or
meningitis. Although the suppurative process may cause
perforation of the septal cartilage, this may he of no moment
if themuco-perichondrium is kept intact. Xasal dc-formity is

ancommon but may occur if there be much destruction of
he septal cartilage, and it will be wise for the surgeon to
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warn the patient of this possibility especially in those cases

where the abscess is large and has already lasted for two or

three weeks before coming under observation.

Treatment.—As soon as there is any evidence of suppura-

tion, a free incision should be made on the side of the septr.ni

on whici, the bulging is most marked and the pus evacuated.

The previous application of cocaine will facilitate the pro-

cedure. The nasr 1 cavities having been cleansed, a light anti-

septic gauze dressing should be applied over the site of the

abscess and constantly changed until the discharge ceases.

Externally, lint saturated with lead and opium lotion

(formula No. 8) may be kept applied.

Hi

N

PERFORATION OF THE SEPTUM.

The opinio- v/as formerly held that perforations in the

septum were almost invariably of syphilitic origin. Jonathan
Hutchinson opposed this view and supported his contention

by twelve carefully examined and described cases ; it is now
generally agreed that a large number of perforations of the

septum are not the result of syphilis.

It is extremely difficult to account for many cases, because

in middle age or more advanced life the perforation appears

to come on without obvious causes— r.e., there are no con-

ditions of apparent ill-health to which it could be assigned.

In addition to syphilis and these so-called " idiopathic " per

forations, ulceration of the septum followed by perforation

is met with in leprosy, tuberculosis, diphtheria, and typhoid

fever, in connection with abscess and perichondritis of the

septum, and as a result of traumatism

—

c.^., perforation of

the mucous membrane flaps during the operation of sub-

mucous resection. Most authorities will accord with Bos-
worth's view—viz., that the common cause of a perforatipi.

is to be found in the presence of a cartilaginous projection,

the prominent portion of whi'-h is gradually eroded away by
the constant irritation of dust and other impurities of the

inspired air, or by the constant " picking " of the nose.

Workers in the bichromate industry and in the manu-
facture of Cupper-arsenic-green are very liable to perforation

of the septal cartilage.
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Morbid Anatomy and Pathology.—Hajek has described
the pathological changes in perforating ulcer of the nasal
septum which occurs independently of syphilis or tubercle.
The first change to be noticed in the mucous membrane is
a greyish-white discoloration of the superficial layers which
is due to swelling of the epithelial cells, together with the
mfiltration of a fibrinous substance between them. Necrosis
occurs, and a small ulcer with a sharp outline is formed, which
mcreases in size and depth until the cartilage is affected. The
edge of the perforation becomes smooth and scar-like.

Ku;. 58 —The So-called " Idiopathic " Perforation of the Septum. ;

The changes above described are usually very chronic,
months or even years elapsing before perforation is com-
plete. As a rule the ulceration commences on one side.
Fraenkel points out that the perforation generally corresponds
to the "site of predilection " of epistaxis, and the orifice of
Jacobson's organ— i.e., about half an inch from the edge of
the columna. Rosenfeld regards " idiopathic " perforation as
of tropho-neurotic origin, and Barrs has recorded a case of
slow, quiet destruction of the septum nasi and hard palate
of tabetic origin.

Symptoms.— In many cases the perforation has caused so
little inconvenience that it is only accidentally discovered on
making a rhinoscopic examination. Occasionally, however,
the patient complains of irritation and discomfort in the nose,
which leads him to pick the nose in order to remove adherent

yp^



120 DISEASES OF THE NOSE AND THROAT

and irritating crusts. A whistling sound may be produced
when a perforation is small and situated in the anterior part

of the cartilage.

As the syphilitic cases are usually due to the breaking down
of a gummatous infiltration, they run a more rapid course,

are attended with inflammation, and are accompanied by
more pain and discharge than occurs in the non-syphilitic

variety. On making a rhinoscopic examination, the so-

called " idiopathic " perforation has thin edges, it is clean cut,

limited to the cartilage of the septum, and looks as if it had
been punched out (fig. 58). It is round or oval in shape, but

always regular, and the surrounding mucous membrane is not

affected.

Diagnosis.—The chief point in the diagnosis is to dis-

tinguish between syphilitic and other perforations of the

septum. In syphilis the ulceration often begins farther

back and frequently involves the vomer or central plate of the

ethmoid ; it is generally more extensive, and runs a more
rapid course, while it does not possess the characteristic clean-

cut " buttonhole " appearance of the other varieties.

When the perforation is due to lupus, there are usually

signs of existing lupus on the face, or the characteristic scars

left by this disease, and the edges of the perforation are

thick, irregular, and surrounded by hard, pale granulations.

Prognosis.—When once perforation has occurred, there

is not much chance of the opening closing again ; all that

can be hoped for is to arrest any further destruction.

Treatment.—If of syphilitic origin, the usual constitutional

treatment for this disease should be employed ; the nostrils

should be kept free from crusts by carefully spraying them
with a warm alkaline or antiseptic solution (formulae Nos.

5I1 52, 53). and ung. hydr. nit. dil. (i to 7) should be applied

to the margin of the ulceration. Should this not suffice to

arrest the ulceration, the surface should be painted with a

20 per cent, solution of cocaine, and the edges cauterised

with a solution of the acid nitrate of mercury. In the tuber-

culous variety, where crust-formation and bleeding is not

uncommon, the writer has cured several cases by curetting

away the granulations, and then stripping up the muco-peri-

chondrium and resecting the cartilage till a healthy area is
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reached
; the '• freshened " edges of the mucous membrane

then adhere to one another and heal rapidly.
In the trophic form no active measures are desirable,

but any accompanying rhinitis should receive appropriate
attention, and the ulcerated surface should be anointed
with ointment (formulae Nos. 31, 33, 34). Hutchinson has
obtained good results from the repeated and careful applica-
tion of the acid nitrate of mercury and the use of the yellow
oxide ointment.

Cement workers, or those engaged in the manufacture of
bichromate of potassium, should wear plugs of cotton-wool
in the nose while at work, and should be instructed to wash
out the nostrils daily with a warm alkaline wash, and to
abstain from picking the nose.

NASAL POLYPUS.
Definition.—Nasal polypi are inflammatory growths, usually

of a soft, jelly-like consistence which generally grow from the
ethmoidal regions of the nasal cavities.

Polypi are comparatively rare under the age of fifteen, and
they are met with in men more frequently than in women.
They are usually multiple, frequently bilateral, and vary

m size from a pea to a mass reaching from the anterior
nares to below the level of the uvula. Not uncommonly they
completely fill the nasal cavities.

These growths sometimes hang from their source of origin
by a more or less well-defined pedicle, but quite as often they
grow from a broad base—in fact, during the early stages of
their growth they are usually sessile, and at this period are
clinically and histologically identical with a localised inflam-
matory oedema of the mucous membrane. The pedunculated
form which they assume later on is possibly due to the
action of gravity and the traction exerted upon them by
inspiratory and expiratory currents of air.

Nasal polypi almost invariably arise from the ethmoidal
region, and most frequently from that portion of it which is
included in the middle meatus. Their bases of attachment
can usually be traced to the lips of the hiatus semilunaris—
i.e., uncinate process and the bulla ethmoidalis—or to the

II
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middle turbinal. When there is extensive polypoid degenera-

tion in the ethmoidal region, it will often be found that the

mucous membrane lining the larger sinuses has undergone a

similar change.

A true mucous polypus very rarely grows from the inferior

turbinal, where moriform hypertrophies so frequently take

their origin, and the same rule applies to the septum.

Histology.—A nasal polypus consists of a network of

connective-tissue fibres in the meshes of which are a mu-
cigenous matrix and connective-tissue corpuscles. Fine

capillaries traverse the substance of the growth, and in many
places these are surrounded by small round cells, which,

taken in conjunction with the nature of the tissues com-
posing the polypus, point to the inflammatory nature of the

neoplasm.

When the polypus is small, its surface is covered with

ciliated epithelium, but under the influence of pressure or

attrition to which the larger growths may be subject, such

cells become stratified and non-ciliated.

Mucous glands are present in greater or less numbers, and

their degeneration may produce cysts of varying size in the

substance of the polypus.

Naked-Eye Appearances.—When seen by reflected light

within the nasal cavity, a polypus presents itself as a greyish,

semi-translucent growth, in appearance not unlike the inside

of a black grape. It usually has a smooth and regular con-

tour, but when the polypus has reached the external naris

and has been exposed for a long while to the atmosphere

and its impurities, the surface epithelium becomes dull and

lustreless.

Fine bloodvessels will be seen coursing over the surface of

a recently removed polypus, ^nd if the growth be exposed to

the air even for a short while it will rapidly shrink in size

from evaporation of the watery constituents.

iGtiology.— At the present time it is generally conceded

that nasi' polypi are of inflammatory origin, and that in their

typical form they are associated with inflammation of the

ethmoid bnne. If it be asked, "Why dn nasal polypi affect

the ethmoidal region in such a large proportion of cases ?"

the answer is probably to be iound in the complex ana-
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tomical structure of the ethmoidal bone which favours the
retention of inflammatory products.
Whether the inflammation commences in the mucous

membrane and extends to the underlying periosteum and
bone, or vice versa, is still a matter of opinion. The
former view seems more likely to be correct, because any
irritative lesion of the nasal mucous membrane or of that
lining the accessory sinuses may lead to the formation of
typical polypi. For example, these growths may be met with
around a foreign body, after surgical traumatisms, in connec-
tion with benign or malignant intra-nasal tumours, as a result
of chronic nasal catarrh, and in association with purulent
or non-suppurative inflammation of the nasal accessory cavi-
ties. It will be shown later on that polypi, indistinguishable
from those seen in the nose, may be found in the antrum,
frontal, and sphenoidal sinuses ; in such instances, it is less
likely that the cause of inflammation lies in the bony walls of
the sinuses than that it is due to a primary involvement of
their lining mucous membrane.

I'inally, the superficial origin of nasal polypi is rendered
probable by the fact that their symptoms often date from an
attack of acute rhinitis associated with the specific poisons
of influenza, the exanthematous diseases, or other affections
of bacterial origin.

With regard to the nature of the inflammation in the
ethmoid bone, different views are held.
To Edward Woakes must be given the credit of first

pointing out the association between nasal polypi and
inflammatory changes in the ethmoid bone. He regarded the
polypus as a "symptom of necrosing inflammation of certain
osseous structures of the nose which is initiated in the
muco-periosteal environment of these textures." He desig-
nated the condition " necrosing ethmoiditis."
This term was unfortunate, because if "necrosis" was

used by the author in the ordinary acceptation of that word,
it is obvious that a rare pathological condition of the ethmoid
bone was invoked as the cause of a very common disease of
the nr.icous membrane which clothes that region.

Investigations by Hajek and Zuckerkandl, since corrobor-
ated by others, have shown that the inflammation starts in
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the superficial strata of the mucous membrane, and later on

extends until it affects the periosteum, where it may lead to

increase, or to rarefaction of the underlying bone. Spreading

still deeper, the inflammation may affect the medullary spaces

and fill them with a typical chronic, inflammatory, cellular

infiltration, around which the signs of bone absorption and

destruction are obvious.

In his description of the inflammatory process Lack says

:

"The changes apparently begin in the periosteum, and in

parts we see this membrane healthy, and in other parts its

deep layers are very cellular. Where these large cells are

Fi(i. 59.

A targe bay in the lK>ne is seen, and the edge nf this is indented, and larire dsteoclasts

occupy the indentations. The hone cells are numerous and l,ir:,'er than normal
(I^CKl. (By permission of proprietors (.f Physician iiitil Siirf^eon.)

seen, little bay? appear in the edges of the bone, and around

these bays the bone itself seems very cellular. These changes

penetrate deeply until the bone becomes disintcj,'rated and

breaks up into small fragments, which ultimately become
absorbed " {vide fig. 59).

It is these fragments of disintegrating bone which can be

easily felt with a blunt probt; in many castas of nasal polypi,

especially where the inflammatory process is more aciitu or

associated with suppuration. In course of time, such whole-

sale destruction of bone will have occurred that, on removal
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of polypi from the ethmoidal region, it will be found that the

bony structure of this region has in f,'reat part disappeared, and
its place is taken by a polypoid mucous membrane and other

evidences of chronic inflammation

—

e.^., hyperplasia of con-

nective tissue, thickened mucous membrane, and hypertrophic

rhinitis.

As to the manner in which the primary inflammation of
the mucous mcmbran«; leads to the formation of a polypus,

no entirely satitifactor\ explanation has been yet forthcoming.

Watson Williams believes that inflammatory changes in

the muco-periosteum lead to lymphatic obstruction with
consequent adcma, and if these changes arc chronic they
result in the formation of a polypus. Hugene Yonge main-
tained that thi 'jrunt of the inflammation falls on the glands
in the mucous membrane, and by their swelling vascular

dilation with cedema is produced.

Symptoms.—These may be divided into local and general.

A sense of " stuffiness,'" with more or less nasal obstruction, are

almost constantly complained of. If the growth is large there

maybe complete obstruction to nasal respiration; if hanging
loosely patients often complain of something "flapping iii the
nose " when they breathe through it. Excessive secretion is

usually present, while snee/ing fits may or may not occur.

The sense of smell is generally more or less impaired, and
the spread of catarrhal conditions may give rise to temporary
attacks of deafness, tinnitus, or other aural symptoms. An
actual expansion of the bony framework of the nose may
occur when the nasal cavities have been packed with polypi

for a long time (fig. 60).

The voice loses its resonance as it does in other forms or
nasal stenosis, whilst pharyngeal, laryngeal, and bronchial
symptoms, the result of constant mouth-breathing are often

complained of. Among the general or remote symptoms,
asthma must be first noted, for even when not directly due to

polypi, it is frequently aggravated by their presence.

The slight deafness, with obstruction of nasal 1 ospiration,

produce that condition of dulness and apathy known as
"aprosexia" (vide Nasal Stenosis).

Cough, hay fever, epilepsy, giddiness, nightmare, etc., have
been met with in patients suffering from polypi, and have dis-
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appeared after the removal of these growths (see Reflex Nasal
Neuroses).

Diagnosis.—Polypi may frequently be recognised without
instrumental aid ; they may even protrude from the nostrils, in

which case they are of a dirty greyish-white colour, due to the
e.\cessjve growth of surface epithelium. By anterior rhinos-

copy the glistening, bluish-grey, translucent bodies may be
seen in the nasal passages and can be easily indented
with a probe without pain. They usually spring from the

Fig. (k).

region of the middle meatus or upper and outer part of the

nose. Hypertrophy of the anterior extremity of the inferior

turbinal, or prominent anterior septal deviations have been
mistaken for polypi, but the colour, situation, and consistence

of the latter should easily demonstrate their true nature.

When a polypue has grown backwards towards the naso-

pharynx, it may be only visible by posterior rhinoscopy.

Here its bluish-grey translucency should easily differentiate

it from the moriform hypertrophies of the inferior turbinal.

Malignant growths in the nose are generally more firmly
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attached than simple polypi ; they are also redder, harder,
more painful, and bleed freely when probed. In every case
of nasal jwlypus the sinuses should be examined by trans-

illumination, possibly by radiography, and other methods to
be described later, for by such means we may be enabled to
ascertain their underlying csLuse—c.f;., sinus suppuration or
polypoid degeneration of the mucous membrane lining the
larger air cells.

Prognosis.—A clearer perr-

polypus enables us to give

formerly when recurrenci Vf

'^n of the pathology of nasal

I" icr prognosis to-day than
f n*'" f ,,, l\V their removal.
Ctf III'! .1 - •ijrowth should

Si- as
1
> 'S.^ ^Si. When many

.11 .1 -^h 1 , (_'( ry to remove
. ti" ct.v 101 1 cells in order

X; I. iMiitai'ied by suppura-

;j .It; mere removal of
It-' icl unless the sinus

In order to obtain sa

be removed as close t-

polypi are present, i. v

the inflamed bony s'ni tt

to prevent recurrent

Should the inflamiiitto.y 1 .1.

tion in a neighbouring aoctHsi..^ 'a

the polypi will only give t r^j

cavity be efficiently treated.

As a general rule, a single large polypus has less tendency
to recur after removal than multiple smaller ones, and a
polypus in which advanced cystic degeneration has taken
place is frequently cured by one efficient removal.

If pain or nose-bleeding be associated with nasal polypi,

the possibility of underlying malignant disease must not be
forgotten.

The pathology and treatment of naso-antra' polypus will

be discussed later (p. 138).

Treatment.—The rough-and-ready method of removing
polypi by means of forceps passed blindly into the nose has
almost become a thing of the past, and it is ment' ned only
to discourage a procedure which has nothing to re mmend
it. Most rhinologists use the cold-wire snare or special
forceps which arc manipulated under the guidance of
the eye.

Whatever instrument be used, it is essential for the operator
to direct a bright cone of li^ht into the nostril and to employ
a speculum. The interior of the nose should be sprayed with
a 5 per cent, solution of cocaine, followed in the course of two

a !

t
I

«

IN
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or three minutes by a lo to 13 per cent, solution applied by
means of a small wool mop to the base of the growths which
renuire removal. After an interval of five to ten minutes the
loop of the snare should be passed into the nostril iu a vertical

direction until it passes between the polypus and the outer
wall. The loop is then turned horizontally, coaxed over the
broad end of the polypus, and rapidly passed upwards towards
its base of origin at the same time that the loop is tightened

up—a manipulation only acquired by considerable practice.

A combination of slight traction with a twisting motion will

easily remove the growth.

Amongst the multitude of polypus snares which have
been invented, Blake's simple instrument (fig. 30) will be

Fl(i. fii.—Jaenickf Polypus Snare.

The smaller figure indicates the method of loading the snare.

found as useful and efficient as any. The author generally uses

this snare, because it is equally convenient for removing other

intra-nasal hypertrophies. If a stronger instrument is neces-

sary, we may employ the Jaenicke snare, which has a great

advantage in that the loop of wire can be easily projected

from the barrel (fig. 61),

No. 5 or 6 piano wire answers admirably for most snares

—

it is cheap and possesses the requisite resiliency.

When there is any difficulty in getting the loop over the

polypus, the latter may he drawn forwards by a small hook
and the wire loop then threaded over this, but the need of such

aids will diminish rapidly with increased practice and ex-

perience on the part of the operator.

If the growths arc bilateral, it is well to operate upon
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one side at a time, however tolerant the patient may be of
surgical interference. This caution is given because brisk
hemorrhage a few hours after operation has often occurred,
and is more particularly liable to happen in old patients, in
whom the blood-vessels have lost most of their elasticit).
When the oozing of blood is slight, it maybe stopped by spong-
ing the nose with cold water, or, failing by this means the
bleeding area should be lightly packed with gauze moistened
with a solution of adrenalin chloride. This should be re-
moved not later than twenty-four hours after its application.
As a general rule, however, the haemorrhaRe which follows

ablation of simple polypi is slight.

After the removal of several polypi, a warm spra\ of
normal saline solution is very comforting to the patient in
ridding him of excessive mucus, blood-clot, etc. A small
plug of sterilised wool, frequently renewed, should be worn
in the nostril for the first forty-eight hours or so after the
operation.

The patient should remain indoors for at least forty-eight
hours.

Sometimes a single efficient removal of one or more polypi
is followed by a lasting cure, and in such circumstances it is

probable that the chronic inflammation has not progressed
further than the periosteum. In other instances a second or
third removal may lead to a satisfactory result.

There will be still a large number of patients in whom a
partial recurrence will necessitate a visit to the surgeon at
mtervals of six months to a year. During the intervening
periods they suffer little or no discomfort or inconvenience,
and it is a matter of opinion whether one is justified in
advi^iing any more radical measures than the simple re-
moval already described.

The question will now arise, Why ilc nasal polypi
thus tend to recur ^ ISccause small areas of inflamed
mucous membrane or bone have escaped removal, and
these eventually reproduce the polypoid f,'rowths. In
another case it may \k- that the lining mucous membrane of
the antrum has undcr^'onc degeneration, and the- polypi
which appear in the middle meatus originate in that sinus—
in my opinion, a not uncommon rause of recurrence of nasal

n
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polyiji. Yet another factor in their reappearance after re-

moval may be the presence of suppuration in a neighjjouring

accessory sinus—frontal, antral, or sphenoidal sinus.

It follows from this, that when extensive polypoidal de-

generation of the ethmoid region has taken place, we must

adopt more radical methods than those already described.

For example, in order to gain access to the middle

meatus, it will be often necessary to remove the anterior half

or the whole of the middle turbinal (p. 41), and then by

means of suitable forceps (fig. 54) or small curettes to break

down and remove any diseased mucous membrane or bone.

In many patients this can be done without general anesthesia

by the preliminary application of cocaine (15 per cent.)

and adrenalin solutions. No "packing" should be ap lied

to the regions operated upon because free drunag is

desirable. The patient should remain indoors for at least

two days. Considerable local reaction follows such inter-

ference, and if the parts are examined within the first few

days, the inexperienced may imagine from the oedema of

surrounding regions that he has done more harm than good.

but if the patient cleanses the nasal passages twice daily

for a fortnight with a coarse, warm, alkaline spray, and is

then examined, the good results of the operation should

be evident by the absence of polypi or inflamed mucous

membrane.

If any be still evident, further intervention will be neces-

sary until recurrence ceases and scar tissue takes the place

of polypoid mucous membrane.

In an advanced case many "sittings" may be necessary,

and hence Lack proposed that the operation should be carried

out as far as possible at one end the same time under a general

ana;sthetic.

Operation. — Half an hour before the latter is ad-

ministered the ethmoidal region is rendered as bloodless as

possible by the application of cocaine and adrenalin.

The patient is then ana;sthetised and lies with the head

slightly raised.

The middle turbinal is removed by means of scissors and

snare (p. 41), and any large polypi with the aid of the

snare. The diseased ethmoidal region is then curetted by

iff^^^rmfmr'^^^m^-. ir«!^^-
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means of a sharp ring-knife (fig. 62), or the morb-d tissues
may be removed by ethmoidal forceps (fig. 54).

l^lceding is free but not as a rule alarming, and the pro-
gresc which one is making can only be determined by
frequently examming the ethmoidal region with the little
finger (protected by a rubber glove) passed through the
nostril Curetting is continued until firm bone is reached
Much guidance can be obtained when the posterior eth-

moidal region is being operated on by passing the index
hnger of the disengaged hand into the naso-pharynx
Hemorrhage ceases soon after the intra-nasal manipula-

tions are finished, and as a general rule it will not l>e neces-
sary or advisable to plug the nasal cavities.
The patient should be kept in bed for three or four days

and, after a lapse of forty-eight hours the nostrils may be

Miyii"s Kinif-Knifi-.

cleansed with a warm alkaline antiseptic spray three or four
times daily.

The procedure is undoubtedly a radical one but it is
based upon sound pathological considerations and has been
practised by experts with great success.

It is a method which is not free from risk and has been
followed by fatal results (acute septic meningitis! in two or
three cases, even in the hands of skilled operators. Less
grave complications are septic cellulitis of, or ha-morrhasre
into the orbit.

^

The chief difficulty in the operation arises from the fact
that from the moment curettage is commenced, the field
of operation is obscured l.y blood, and progress can only
be ganged by the surgeon's sense of touch. It is a good rule-
to keep the instrument below the level of the attachment of
the middle turbinal, and always to work from behind for-
wards and slightly downwards. If th, ring-knife is used
above, and internal to the attachment of the middle turbinal
the danger ot wounding thr cribriform plate is a real one.

W'iien the posterior ethmoidal cells have undergone poly-
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poid degeneration, they may be entered through the anterior

group of cells, but freer access will be secured by removing

the middle turbinal, inserting Hajek's hook (vide Sphenoidal

Sinus) immediately above the line of attachment of that

bone, and drawing it downwards and forwards. In this way

the posterior group of cells are exposed and may be followed

backwards as far as, or even into the sphenoidal sinus.

After an interval of a week or ten days, the nose should

be carefully examined, and any " tags " of mucous membrane

or polypoid remains removed by snare or forceps.

If a septal deflection or " spur " obscures the ethmoidal

region, it should be removed before any attempt is made to

cure the polypi, for nothing will handicap the surgeon so much

as deficient access to the diseased region.

Because of its supposed dangers and difficulties, there are

many who oppose the routine adoption of the radical opera-

tion, and prefer to remove the polypi and inflamed bone

under local anaesthesia at diff'erent " sittings." They argue

that in this way it is easier to be more certain of removing

the areas which are actually diseased, the surgeon is more

sure of his " orientation," the haemorrhage is much less and

can be more easily checked, the patient can assist by blowing

out and thus clearing his own nasal passages, and the probe

can be used frequently to obtain information as to the natureof

the lining of the ethmoid cells. All this may be true when

time is of no importance, the surgeon gifted with much

patience, and the patient imbued with considerable powers of

endurance.

The writer's experience of the iadical operation has led

him to the conclusion that in cases of multiple polypi, if

their removal on three or four occasions is followed by rapid

recurrence, there is little danger and many advantages in the

radical operation, provided that the patient is properly pre-

pared, the services of an expert an.tsthetist .ire available,

and the operator is skilled in the technique and manipulation-;

of intra-nasal surgery.

When the recurrence of nasal polypi is due to antral

disease or to suppuration or chronic inflammation of an

accessory sinus, it will be, of course, necessary to deal with

such causes in order to eftect a cure. In the case of antral
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polypi, the value of radiography and its advantage over
transillumination will be referred to later. To cure these
cases, the antrum must be opened through the canine fossa
and its diseased mucous membrane removed.
The application of the galvano - cautery, or chemical

caustics to the bases of nasal polypi after their greater
portion has been removed by snare or forceps is unwise,
because such agents induce inflammatory reaction which it

should be our object to avoid.

Astringent snuffs, sprays of alcohol, or various forms of
"anti-catarrhal lotion," only proclaim that those who
recommend them are ignorant of the nature of the disease
which they presume they are treating.

NEW GROWTHS OF THE NASAL PASSAGES.
Innocent and malignant neoplasms are met with in the

nasal passages; the latter are of infrequent occurrence.
They may be classified as follows

:

' Papilloma

I'ibroma

T r , .Vngeioma

h-nchondroma

Osteoma
' Cystic growths

I. ,, , ,1 Sarcoma

I r.pithelioma

4!

I. INNOCENT GROWTHS.

(a) Vestibular Papillomata.

When occurring within the vei'tibule, these growths have
the histological structure of a corn or vart. They are usually

pedunculated and can be snipped off with scissors. If they
spring from a broader base, a few applications of glacial

acetic acid will bring about their disappearance.

True Intra-Nasal Papillomata

These arc coiitiiicd almost entirely to the inferior turbinai and
.septum. Sometimes they attain a large size—f.i,'., Logan
Turner has removed one measuring 6

J
inches in circumfer-
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ence, and H. J. Davis records a case (Journal of Laryngology,

May, 1913) in which the entire left nasal cavity was filled

by a non-malignant papillomatous growth. Histologically,

Wingrave describes them as papillary myxomata, the digi-

tate processes being covered with a ciliated epithelium.

Symptoms.—If the growth is small it may pass unnoticed,

but larger ones cause nasal obstruction and its attendant

symptoms. Epistaxis may be complained of. If allowed to

grow, pressure symptoms develop, such as broadening of

the nose, epiphora, and ocular symptoms.

Diagnosis. — Inspection of the nasal cavity and the use

of a probe should enable the surgeon to determine the

appearance, consistence, size, and situation of the growth.

This may be sessile or pedunculated with a grey or reddish,

non-ulcerated, berry-like surface which may bleed if roughly

handled, although the hemorrhage is not so profuse as in

malignant disease. A portion of the tumour including super-

ficial and more deeply seated tissue, should be removed and
submitted to a skilled pathologist.

Prognosis. — These growths have a tendency to recur

unless very thoroughly removed, and this fact, coupled with

a liability to epistaxis, renders it necessary to be cautious

in forecasting the future. Too much dependence must not

be placed on the pathologist's report, especially in the

t-arlier stages of an intra-nasal papilloma, for what then

ppears to be a simple growth may eventually show all the

aracters of malignancy (vide Proceedings of the Laryngo-
k ,'ical Section of the Royal Society of Medicine, Novem-
ber 5, 1915).

Treatment.—Small tumours may be removed by means of

a snare, and their base cauterised with the galvano-cautery

or chromic acid. Larger tumours may necessitate lateral

rhinotomy or Rouge's operation (vide infra).

(b) Fibromata.

These arc very rare if wc exclude the so-called naso-

pharyngeal tihroina which most frequently grows from the

posterior ethmoidal and sphenoidal regions —j.f., within the

true anatomical nasal cavity. They have been met with

on the septum and outer nasal wall. In Stewart's case
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ijourml of Laryngology, 1896, x., p. 56) the tumour grew
from the septum, and measured 4 by 2\ and ift inches.

These tumours are in appearance and microscopic struc-

ture identical with the naso-pharyngeal fibromata {vide p. 326).

Symptoms.—Nasal obstruction is the first, and may remain
for a long while the only symptom. As it enlarges the

neighbouring areas are pressed upon, and eventually a con-

siderable deformity of the face may be produced if the

tumour springs from the anterior region of the nasal fossa.

Extension backwards may block the naso-pharynx and
cause symptoms identical with those induced by the so-

called naso-pharyngeal fibroma (p. 326).

Diagnosis.—There should be little difficulty in recognising

the presence of a smooth, reddish, firm tumour in the nasal

cavity, with a tendency to bleed when disturbed by a probe.

In its later stages the surface may be ulcerated and give the

appearance of malignancy. The effects of its pressure on
the septum and surrounding parts will be evident, but it will

be noted that these regions are not infiltrated by the tumour.

Prognosis.—This will be good if the growth is removed
before any of its later effects have been produced.

Treatment.— If examination with the probe establishes

the pedunculated nature of the growth, it should be removed
by a strong wire snare. Nfore radical measures, such as

Moure's or Rouge's operations (pp. 331, 332), may be re-

quired when the growth is attached by a broad base.

(c) Angeloma, or " Bleeding Polypus of the Septum

"

(Schadewaldt).

These tumours grow from the mucous membrane of the

septal cartilage opposite the anterior third of the inferior

turbinal, and at a spot which corresponds fairly accurately

with the twig of the septal artery from which nose-bleeding

most commonly occurs. Less commonly they spring higher

up and farther back, from the junction of the triangular

cartilage with the central plate of the ethmoid.

The writer has removed one from the anterior part of the

floor of the nose just beyond the vestibule. The bleeding

was very profuse and difficult to check.

When seen by reflected light they appear as small red or
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reddish-blue tumours, varying in si;;e from a pea to a horse-

bean ; their surface may be moriform, and the growth is

sometimes sessile, but quite as often it is more or less

pedunculated.

Symptoms.—Nose-bleeding is the most common symptom
and it may be so frequent and profuse as to cause profound

I'll.. (>;,.— .MK'lll^. ii|in SfciiiMi 111 " Blifilins; I'dlypiis" <il Na-»il SipUmi n-nuiMil In

Authm . I lit' lainf vi'n<ni> Ni)acc> an' Wfll shown.

anaiinia. With continued growth of the tumour, obstruction

to nasal respiration may be complained of.

" IJleeding polypus is diagnosticaily important, owing to

its having been confused microscopically with sarcoma and
allied malignant growths, cirtain forms of which it has been

supposed to embrace. Structurally, however, it is always

benign, though liable to great variation within certain limits.

It is nearly always granulomatous, wholly or in part, but the
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majority of examples have undergone cellular, fibromatous,
but especially an early angeiomatous or navoid change.
It shows marked tendency to ulcerate (hence the bleeding),
and this has led to a mistaken diagnosis otherwise the latter
IS easy, though lupus nodules and small vascular mucous
outgrowths may resemble it

" (Pegler).*

Treatment.—The little tumour should be anttsthctised
with a lo per cent, solution of cocaine, and removed by
the cold-wire snare. Its base should then be cauterised
by the galvano-cautery, a drop of carbolic acid applied to
the eschar, and a light gauze dressing inserted in the nostril.
Practically no after-treatment will be necessary but a care-
ful watch for recurrence should be kept, and if this takes
place, the application of the cautery should be sufficient to
destroy the last remains of the growth.

((/) Enchondromata.

These tumours are fxceedinf,'ly rare if care be taken not
to confuse them with septal spurs and ridges. They may
grow from the septum or from the outer wall of the nasal
fossa;, and when large, may produce absorption of the other
bony and soft tissues, with resulting external deformity. Like
fibromata, they may demand extensive operations for their
removal.

!'»'

(i) Osteomata.

Although rare, these tumours are more frequently seen
than enchondromata, and generally arise in the region of
the ethmoidal cells or from the lower and inner aspect of
the frontal sinus. They may be of the hardness of ivory or
be composed of soft cancellous tissue.

The writer has only met with one case in his practice, and
in this (a male, aged forty-three) the left nasal cavity was
blocked by a large bony tumour growing from the ethmoidal
region. The growth was composed of cancellous bone, the
interstices being filled with ordinary red bone marrow.

• For further information concerning this interesting tumour, see exhaustive
article by I'eRler, Laiiu!, November ih and 25, i>jo5.
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Increasing nasal obstruction, neuralgic pains, and a foul

muco-purulent discharge may be the chief symptoms.
With increasing growth, external deformity may result and

the eye may become displaced or the outlet from the frontal

sinus may become blocked and a mucocele result.*

Examination of the growth in situ may be diflRcult because

of the congested mucosa around it. In the writer's case the

surface of the osteoma appeared of a greyish-red colour, and

the granulations between it and the septum bled freely on

being touched with a probe.

Treatment.—In the choice of operative procedure the sur-

geon must be guided entirely by the situation and size of the

growth. In the patient already referred to the tumour was

seized with strong forceps passed into the nostril, and by

gentle traction loosened from its attachment. It was too

large to pass through the nostril, and was therefore partially

broken up within the nasal cavity and removed piecemeal.

Finally, only by dividing the septum from its lower attach-

ment, and thus obtaining a great deal of extra room, was it

possible to extract the remaining portion of the tumour.

{/) Cystic Tumours.

These are usually of two kinds, (i) The " naso-antral
"

or " choanal " polypus, and (2) intra-nasal dental cyst.

Naso- Antral ok Choanal PoLVPUs.t

It is usually single, unilateral, cystic, and unassociated

with purulent discharge or with the common type of polypus.

Pathogenesis.— Killian was the first to point out that this

form of polypus originates within the antrum. " The morbid

condition present in the cavity is most frequently a cyst, but

it may also be a polypus or general thickening of the lining

membrane " (A. B. Kelly, Lancet, January g, igoq).

The growth probably originates from cystic degeneration

of the mucous membrane of the inner antral wall in the

region of an accessory ostium. From this position, it passes

• llucklenbroich, Inau/;uyiil Dissertation, ['"reibiirn, tO^S-

t Strictly speaking, the "choanal polypus" ! an aftettion of the maxil-

lary antrum, but it is more convenient to descrilx; it here because, in its earlier

stages it closely resembles a polypus in the posterior region of the nasal fossa.
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through the ostium into the nose, and grows rapidly until
it fills the posterior choana, or a half or more of the naso-
pharyngeal space. The nasal portion of the growth is

often similar to a polypus ,n structure, while the naso-
pharyngeal and antral portions are frequently cystic.

Symptoms.—These depend on the degree of nasal obstruc-
tion

—

e.g., loss of nasal resonance in the voice, snoring at
night, and mouth-breathing by day.
As a rule there is little or no discharge ; occasionally a little

muco-purulent secretion is present.

When the polypus is of moderate size it may be seen by
anterior rhinoscopy, but generally it is more easily detected
by the post-nasal mirror. As thus seen, its surface has a
bluish-grey, opalescent, glistening surface, and the tumour
may entirely fill the naso-pharynx.
Sometimes they assume large proportions; in the Uni-

versity College Hospital Museum is a specimen which filled

the left nostril anteriorly, while its distal extremity projected
below the level of the uvula.

Diagnosis.—This will be arrived at by such considerations
as the unilateral nasal obstruction and the results of the
examination of the nasal passages both anteriorly and
posteriorly. If it is impossible to make use of posterior
rhinoscopy, the surgeon should make a digital examination
of the post-nasal space ; it would be almost impossible to
mistake the smooth, tense surface of the cystic polypus for
any other growth.

Transillumination often gives little assistance because the
affected antrum may I)c lighter than the normal sinus of the
other side. On the other hand, radiography may reveal
opacity.

Treatment.—When the polypus is no larger than a small
walnut, it may be removed by a snare passed through the
anterior naris. Having secured the loop around the pedicle,

traction on, rather than cutting through the stalk should
be employed so that as much as possible of the insertion
of the growth may be removed. Freciuently the cyst ruptures
during the traction, and only shred-like remains of the wall
are retained in the snare.

If the polypus is so large that it cannot be engaged in a
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snare, I have found the simplest method of removal is td

pass a pair of adenoid forceps through the mouth into thi

naso-pharynx, seize the growth, and gently but firmly pull

it away.

There is very little bleeding after these operations.

These methods of removal will cure a certain number
of cases, and as the operation can be carried out under local

anesthesia, it should be adopted as a first measure in all

cases.

If recurrence does take place (and it may do so within a

few months), a second and similar operation may be carried

out ; but should this be followed again by recurrence, it will

be advisable to open the antrum through the canine fossa,

remove the cyst wall and its base of attachment, and
also any other areas of degenerate mucous membrane

—

e.g., smaller cysts, polypi, etc. A counter-opening may
be made into the nose and the bucco-antral incision united

by a single stitch.

Intk.'V-Nasal Dental Cysts.

These broad-based cystic swellings are met with in the

extreme anterior region of the nasal floor and are due to

inflammatory conditions affecting the roots of the incisor

teeth ; they produce nasal obstruction in proportion to their

size. The contents of such cysts may be purulent, or

composed of grumous, broken-down inflammatory detritus

in which cholesterin crystals are abundant.

The writer has operated upon five of these cysts, which
were i to 2 inches long, and extended backwards along the

floor of the nose to the end of the hard palate. The anterior

end of the cyst frequently causes a swelling under ''le

upper lip, and it is wiser to open them from this aspect

because {a) better drainage is provided, (b) the nasal mucous
membrane may be preserved intact, thus obviating the

formation of crusts and a |)urulent nasal discharge.

The lining of sucharyst must be carefully and thoroughly
removed through the incision under the lip, and the intra-

nasal and intact roof of the swelling pressed dnwnw;\rds si!

as to obliterate the cyst is far as possible. The diseased

tooth must be removed.
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ir. MALIGNANT GROWTHS.

Malignant disease of the nasal cavities is rare, and more
frequently takes the form of sarcoma than carcinoma.

(a) Sarcoma.

The spindlc-cellcd variety is the commonest, and usually

springs from the septal region. In its early stages it forms

a red, smooth, rapidly growing tumour with a broad base

of origin, and it may be mistaken for a gumma or other

inflammatory growth. Later it invades surrounding struc-

tures, including the air sinuses.

The small round-celled sarcoma comes next in frequency

and usually grows from the anterior half of the septum or

from the outer wall of the nasal fossa. It grows rapidly and
ulcerates quickly.

Finally, a few cases of melanotic and myeloid or giant-

celled sarcomata have been described.

Symptoms.—Unilateral nasal obstruction, epistaxis, and
pain should always excite suspicion of the possible malig-

nancy of an intra-nasal growth, because the two last-

mentioned are not common symptoms of benign growths
even when these attain a large size.

A mucoid, purulent or muco-purulent and blood-stained

discharge is generally present.

When the tumour grows rapidly, signs of pressure on sur-

rounding parts soon become obvious and the symptoms will

vary with the direction of the growth. If this spreads to-

wards the higher regions of the nasal cavity, the bridge of

the nose becomes broadened and the eye may be displaced

outwards. Invasion of the meninges with increased intra-

cranial pressure will be manifested by headache, slowness
of mental processes, changes in the optic discs, and possibly

vertigo and purposeless vomiting.

In a patient of the author's an ethmoidal sarcoma was
diagnosed in April, the patient became dull and lethargic in

the middle of June, comatose early in July, and in this con-

dition he remained till midnight of December ji. During
the last six months of this living death only a hesitating
" Yes " could be obtained by shouting his name into his ear.

I

' m
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When the posterior ethmoidal or sphenoidal sinuses are
invaded, pain of a neuralgic nature may be referred to the
supra-orbital region, the vertex, or occipital region of the
skull, while changes in the optic disc or oculo-motor paralyses
are of frequent occurrence.

Obstruction of venous circulation may show itself by
oedema of the eyelids and conjunctiva.

When the growth spreads externally, the eye will be dis-
placed, sight may be lost, and severe pain or even anesthesia
corresponding to various branches of the fifth nerve may be
complained of.

If the antrum is invaded, great distensi i of the cheek
may be produced by pressure of the growth and of secre-
tions retained within the sinus.

Nasal polypi, in greater or less degree are nearly always
met with in association with malignant growths of the nasal
cavities.

When a sarcomatous tumour is visible in the nasal cavity,
it generally appears as a bluish-red, smooth, and generally
soft swelling which easily bleeds on examination, and still

more freely if a portion hn removed by means of a snare
or forceps. When it approaches the external nares, super-
ficial necrosis is apt to occur and the growth becomes of a
dirty grey colour ; it bleeds very easily, and the secretion
from its surface is often extremely foetid.

Diaf^msis.—This will be based on such symptoms and
appearances as have been described, and at the risk of repe-
tition it may again be emphasised that soft, rapidly growing,
dark red intra-nasal tumours, associated with frequent attacks
of epistaxis, and causing marked nasal obstruction, should
be regarded with grave suspicions of malignancy.

Prognosis.—Since the last edition of this book was written,
the prognosis of malignant disease of the nose has undoubt-
edly improved as a result of (a) the use of radium as a
therapeutic agent ; (b) improved methods of gaining access
to the tumours.

It is now generally acknowledged that the nearer a new
growth approaches in structure to embryonic tissue, the
more likely is it to be destroyed by the emanations of
radium, but it would be still premature to speak of the
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temporary disappearance of such a neoplasm as a permanent
cure.

The writer has under observation patients whom he has
reason for believing are permanently cured, if the criterion be
the complete absence of recurrence after an interval of two
years since the application of the radium.

Fortunately for this mode of treatment, the disease is often

clearly visible and easy of access.

To be effectual, the dosage should be about loo milli-

grammes of the radium salt (or its equivalent in emanations),

and suitably screened in order to eliminate the rays which
burn.

The capsule containing the radium should be inserted into

the tumour, and left in situ for twelve to fifteen hours.

Rapid absorption and disappearance frequently take place

;

if any portion of the growth is visible after an interval of

three or four weeks, irradiation may be repeated.

In large tumours it is wise to place two capsules of

50 milligrammes each at a distance from one another in the

neoplasm, so as to obtain whai is termed a " cross fire."

If radium is not available, and surgical interference is

inadvisable or refused by the patient, an attempt should
be made to destroy the growth by repeated applications of

the galvano-cautery—a method which has been attended by
considerable success at the hands of Price Brown of Toronto.
It is possible that diathermy will find a useful field in these

cases.

When surgical treatment is decided upon, and the tumour
is situated in the upper region of the nasal cavity, excellent

access inay be attained by Moure's operation of "lateral

rhinotomy" {vide p. 332).

After a few months the resulting scar is scarcely notice-

able, and it is a pity that this operation is not more frequently

adopted in place of total removal of the upper jaw, because
in many instan es the floor of the antrum and the alveolar

border of the jaw are not involved by the growth.

When the tumour is growing from the lower and anterior

regions of the nasal fossa, it may be approached from below
the upper lip by a modified Rouge's operation (vide p. 331).
The difficulties of administering the anaesthetic may be

ii

M
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greatly minimised by the use of " intravenous ether " or by
the intra-tracheal method.

If the tumour is of such a si^e that "diathermy" or sur-

gical intervention is out of the question, the application of
radium or of the galvano-cautery is all that can be done from
the point of view of diminishing the size, or checking the
growth of the disease.

Chondro-Sarcoma.

These tumours are very rare and of slow growth ; they
occur in young people, and in the case referred to below

l'"ii,- I14.
( liiindro-SaiToma of th.- \<i-<- (Autliin'- ('a>cl.

the growth probably originated in the left ethmoidal
ri-gion.

The symptoms are those of nasal obstruction, which are
followed later by external deformity of the face. In the
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writer's case here depicted, the tumour was thoroughly
removed in its early stages of growth, but rapid recurrence
tooit place on each occasion {vide Journ. Laryn};ol., April,
1913. P- aoo).

(b) Carcinoma.

This may take the form of alveolae or squamous-cclled
carcinoma.

The alveolar type most commonly springs from the eth-
moidal region, is rapid in its growth, and ulcerates early.
When viewed througli the nostril with reflected light it often
presents a greyish surface and may be associated with nasal
polypi. This combination has doubtless led some observers
to the conclusion that simple nasal polypi may become trans-
formed into malignant neoplasms.
Squamous carcinoma most frequently grows from the

septum or from the anterior region of the floor or outer wall of
the nasal fossa, and in its general appearance resembles this
form of malignant disease in other parts of the body—c.^..
Its hard everted edge and the prominent granulations cover-
ing Its floor. It grows slowly and glandular involvement
IS late or may not occur at all. Carcinoma of the sinuses is

rare but a few cases have been reported.

Symptoms.—These are very similar to those already de-
scribed in the case of sarcomata.
The writer would lay stress on three symptoms which

should excite suspicion of malignancy—viz., increasing nasal
obstruction, frequent epista.xis, and neuralgia of a deep
boring character. Added to these may be the constant
accumulation of a thick glairy mucus which frequently be-
comes foul owing to the sloughing of the superficial epidermal
layers of the growth.

Epitheliomata exhibit a tendency during their later growth
not only to expand the nasal cavities so as to cause obvious
external deformity, but by the penetration of the advancing
margins of the growth into neighbouring regions to produce
other than nasal symptoms. In alveolar carcinoma not infre-
quently tiiu lacrymal duct becomes involved so that epiphora
results. Ocular symptoms will be present when the orbit
becomes invaded. Intense neuralgia with marked opacity on I At

,1 r
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transillumination is very suggestive of the antrum having

been invaded by the growth.

Diagnosis.—This must be made by a careful examination

of the intra-nasal growth, and its association with some
or most of the above-mentioned symptoms. It must be

remembered that nasal polypi are frequently associated with

malignant growths in the nose, and that suspicions of malig-

nancy should be entertained when polypi are accompanied
by severe pain or repeated nose-bleeding. True cancer of

the nose is most frequently met with after forty-Jive years of

age, and the writer has seen five cases in women to one in

the male.

Tertiary syphilitic manifestations are most likely to be

confused with epithelioma, but a due regard to the history

of the case, and the tendency of syphilis to rapidly destruc-

tive ulceration with the production of sequestra of the

vomer and palate bones, should assist one in making a

diagnosis.

Finally, the result of the Wassermann test and the marked
improvement which a local syphilitic lesion would exhibit

under the influence of " salvarsan " or of full doses of iodide

of potash should quickly exclude the probability of malignant

disease. The possibility of a " primary sore " within the

nose must always be borne in mind.

A large " angeioma," or " bleeding polypus of the septum "

may closely simulate malignant disease, as in a case recently

under the writer's care. The patient was a female, aged fifty,

nasal obstruction (right) was complete, and epistaxis of fre-

quent occurrence had rendered her weak and very anaemic.

The growth bled freely when examined by a probe, and still

more so during removal with a snare. In this patient the

septum was not deflected into the left nostril, and trans-

illumination was equally good on both sides. She made a

rapid recovery after the removal of the neoplasm.

Primary lupus may be difficult to distinguish from epithe-

lioma, but the pale granulations, the absence of profuse

nose-bleeding, and its chronic course should aid in establish-

ing the diagnosis.

In every case svhere the nature of a nasal growth is

doubtful a portion should be submitted to a competent
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pathologist for microscopic examination, for the results may
be of great value if taken in conjunction with the clinical

manifestations.

Prognosis.— If the growth be left alone it will certainly

prove fatal by a combination of pain, loss of blood, septic

absorption, or extension to more vital regions such as the
meninges. The alveolar type which grows from the eth-
moidal region, is more difficult to remove and recurrence is

more rapid than in the more slowly growing squamous
epithelioma. . The latter originate in the lower anterior
regions of the nasal cavity, and are more accessible to radical

surgical intervention.

Treatment.—This has already been discussed when dealing
with sarcomata, and for the general principles which should
guide him in treatment, the surgeon is referred to the pre-
ceding pages.

When once it is established that a carcinomatous growth
is present, no time should be lost in dealing with it, either
by the application of full doses of radium, or by a radical

operation if it is likely that the disease can be totally

eradicated. It should be remembered that radium is less

likely to produce such good results in carcinomata as it

often does in sarcomatous growths.

TUBERCULOSIS OF THE NOSE.

It has been established that the nasal mucous mem-
brane and its secretions are inimical to the growth of
micro-organisms, and this inhibitory action may explain
why acute tuberculosis of the nasal mucosa rarely occurs,
while the chronic and more attenuated types of tuberculous
infection are by no means uncommon.

Clinically, tuberculosis of the nasal mucous membrane may
be met with in the form of lupus, or of a simple tuberculous
ulcer, infiltration, or new formation ; but in each case the
disease is of a chronic nature, and quite unlike the acute
manifestations which are so frequent in the larynx and lower
air passages.

Only once have I seen a case of acute tuberculous ulcera-
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tion in the nose, and this was in a young adult who was in
the last stages of pulmonary tuberculosis. The nasal
lesions were associated with acute tuberculous ulcerations in
the larynx, pharynx, tongue, inside of the cheeks, and the
mucous membrane of the lips.

Probably the variations in the clinical appearances of
nasal tuberculosis are indications of the virulence of the
infection or of the resistance of the host—c.^'., the superficial
tuberculous ulcer is probably a more active pathological
process than the slowly progressive lupoid ulceration.

Hence, in using the term " nasal tuberculosis," we should
understand it to include those infiltrations, ulcerations, new
formations, as well as the more typical lesion of " lupus "—
all of which owe their origin to infection of the nasal mucous
membrane by the tubercle bacillus.

However, as the characteristic lupus lesion presents a more
definite clinical picture than some of the other types of
nasal tuberculosis, it will be discussed separately,
iEtiology.— Infection of the nasal mucosa may be primary

or coexist with similar lesions in other parts of the body.
Steward's* researches would seem to show that the primary
manifestation is as frequent as the secondary.
Morbid Anatomy and Pathology.—Chronic catarrh or

any repeated irritation of the nasal mucosa

—

e.g., " picking
the nose"—may afford entrance to the tubercle bacillus,
which may then develop, especially in a predisposed individual
or in one already the victim of a tuberculous lesion else-
where.

The lesion may take the form of a definite swelling or
ulceration, and sometimes a combination of both may be
met with.

The tumour formation generally has the appearance of
a smooth, pale i^d, elastic swelling and varies in size from
a rice grain to a small walnut.

The lesion is generally unilateral, and situated in the
mucous membrane covering the septal cartilage.
When the lesion is a destructive one the ulcer is generally

met with on the cartilaginous portion of the septum ; it is

shallow, with an uneven base, and covered with a yellow
• (Juy's Hospital Keports, vol. liv.

i i
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discharge, or by crusts formed of the dried secretion. The
diseased areas are hypcrfemic and bleed when touched by
a probe. Around the ulcer may sometimes be seen small
yellow specks indicatinf^ the deposition of miliary tubercle

;

these spots soften, break down, and by coalescence increase

the size of the original ulce<-. Not infrequently the septum
may b*; perforated. The ulceration may spread outwards on
to the skin of the nose, or upwards to the eye by way of the

lacrymal duct and in this way a lacrymal abscess may be
induced. In other instances it may infect the pharynx or
larynx. Tubercle bacilli ran be found in the secretion or doep
scrapings of the ulcer, but they are often few and far between,
and not infrequently it may be necessary to inoculate guinea-

pigs with scrapings of the growth or ulcer before one can
exclud' the tuberculous nature of the lesion.

Symptoms.—The chief symptom complained of in the
earlier stages is nasal obstruction, and this may be associ-

ated with a slight muco-r>urulent and occasionally blood-

tinged secretion ; the last ...entioned is most common when
perforation of the septum has occurred. Sometimes annoy-
ance is caused by the discomfort of a "crust" or "scab"
adhering to the diseased surface, which can only be expelled

every second or third day by considerable effort.

Diag;nosis.—This will be arrived at by considerations of

the family history of tubercle, the presence of such k.-ions

elsewhere, but more particularly by a careful examination of

the character and situation of the lesion.

A tuberculous lesion is most likely to be confused with
syphilis, especially when it takes the form of a septal infil-

tration. The Wassermann blood-test or the effect of anti-

syphilitic treatment should soon settle the diagnosis in these

respects.

Tubercle bacilli may not be obtainable from the secretion

but deep scrapings may reveal them. If this method fails,

inoculation of guinea-pigs may establish the diagnosis but
even this test may not succeed because of the paucity of the
infective organisms.

Furthermore, when a destructive or ulcerative lesion is

present, it must be remembered that tertiarj' syphilis is

a rapid process; it destroys cartilage and bone, where is

I;
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tuDercle Is often very chronic and is always limited to the
septal cartilaf^e.

Prognosis.— If the ulceration or new formation is unilateral
and limited to the septal region, or to the anterior part of
the nasal floor, or to the inferior turbinal, it is quite possible
to cure the disease by active treatment provided the patient's
general health is good and no other tuberculous lesions are
present.

Treatment.—This must Im; thorough. The growth or
ulceration should be carefully but very thoroughly curetted
with a sharp spoon. A general anajsthetic is advisable.
Having checked the oozing of blood, a saturated solution of
trichloracetic acid should be applied to the base and edges
of the ulcer, and a wick of gauze anointed with sterilised

vaseline or liquid paraffin should be lightly packed in the
nasal cavity in order to prevent drying of the ulcerated
surface.

This should be removed in twenty-four hours and the
nasal cavity cleansed by an alkaline spray, or with peroxide
of hydrogen solution, and the ulcer again protected by a
wick of gauze.

The healing process must be constantly watched by the
surgeon, and any recurrence dealt with by the application
of the palvano-cautcry or such strong mineral acids as have
been recommended. The writer has seen excellent results
follow Pfannenstiel's method of treatment by nascent iodine.
The patient is given full doses of iodide of potash internally,
while gauze plugs moistened w ith hydrogen peroxide solution
are placed in contact with the ulcerated surface. Nascent
iodine is evolved by the action of the oxygen on the iodide
of potash secreted in the nasal mucus. The drawbacks of
the method are the inconvenience and difficulties experienced
by the patien; in keeping the gauze plugs in the nasal cavities.

Every measure which can increase the patient's gener.d
resistance should be adopted.

LUPUS
iEtiology.—This form of nasal tuberculosis is generally met

with in young anemic females of the poorer classes in whose
family history tuberculous disease may have been present.
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The lower anterior region of the nasal septum is most

generally attacked and from this region the infection may
spread to the naso-pharynx or larynx.

Furthermore, there is ground for thinking that lupus on

the prominence of the cheek is due to infection from the nose

of a small cutaneous gland in this region, the lymphatics of

which anastomose with those of the pituitary membrane
(Andr6).

Morbid Anatomy and Pathology.—Lupus may take the

form of a granulomatous swelling or of ulceration. In the

first type the overgrowth appears as pale granulations like

sago grains, hard and somewhat resisting when examined
with a probe. The surface of the growth is frequently

covered with a dry, non-ftetid crust. The application of

adrenalin will show a clear demarcation between the healthy

and diseased mucous membrane.
Such appearances are not uncomn on on the cartilaginous

portion of the septum, tloor of the nose, and anterior end of

the inferior turbinal, and may induce a marked degree of

nasal obstruction.

Slowly the cartilage of the septum may be destroyed and
a perforation results, or, spreading upwards and anteriorly

the subcutaneous structures are affected so that the tip of the

nose becomes thickened, reddened, and finally the charac-

teristic lupoid nodules may appear in the skin. Similarly

the ahe nasi or upper lip may be affected, or, spreading

upwards and outwards from the floor of the nose, the

inferior turbinal and lower end of the lacyymal duct become
involved with a consequent epiphora or dacryocystitis. The
course of the untreated disease is chronic and often relent-

less; cicatrisation may occur here but the disease progresses

there ; and if the columella or ahe nasi are destroyed, much
deformity as well as embarrassment of nasal respiration will

be inc'uced.

In other and advanced cases the disease may almost

entirely destroy the intra-nasal structures, so that crust for-

mation becomes an annoying and troublesome symptom.

In the ulcerative form there is less evidence of granulation

tissue but the ultimate results differ little from those induced

by the hypertrophic form.

in
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Histological examination of the morbid tissue may reveal
typical tuberculous nodules with epitheloid and giant cells,

but tubercle bacilli will require careful and prolonged search
because of their scarcity.

Symptoms.—The chief symptom of which the patient com-
plains is the discomfort produced by blocking of the nose
which is aggravated by the tendency to crust formation. The
discharge is generally slight and free from odour, and bleed-
ing is rarely excessive.

Diagnosis.—This will not be difficult when cutaneous,
pharyngeal, or laryngeal manifestations of the disease are
present. The perforating lupoid ulcer of the septum is often
mistaken for a syphilitic affection. The latter usually spreads
to the bony septum where necrosis is common, and is accom-
panied by a profuse and characteristic foetid discharge, and
the ulceration shows no tendency to heal ; whereas in lupus
necrosis does not occur, even though absorption of bone may
take place, the discharge is very slight, and in parts there is

"requently a tendency to cicatrisation. The ncitive response
to the Wassermann test and the absence of improvement with
antisyphilitic treatment will assist in excluding syphilis, and
this test may be ofgreat value in those cases ofcongenital nasal
syphilis which simulate lupus and which are not at the same
time accompanied by the usual signs of hereditary disease.
Lupoid tumours of the nose have also to be distinguished from
malignant or other lesions, and in such cases a microscopic
examination of the morbid tissues may be of great value.
Prognosis.—When confined to the nose and especially to

its anterior regions, there is a good prospect of cure by
efficient treatment, but when the disease is extensive, in-

vades the deeper regions of the nasal cavities, and especially
when there are tuberculous manifestations in the lungs or
elsewhere the prognosis is less hopeful. Pregnancy or any
condition which tends to lessen the general resistance of the
patient may bring about increased activity in the local lesion
or induce a " recurrence " in a patient who previously had
been regarded as cured.

Treatment.—When the disease is limited in extent and
consists of the typical pale granulations, they should be
punrtured by the galvano-cautery and the cauterised area
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protected by a soft strip of gauze moistened with Mandl's
pigment (formula 45).

When the diseased surface is more extensive or ulcerated

it should be energetically curetted under a general anaesthetic,

the bleedingchecked, and the raw surface touched with glacial,

or monochloracetic acids, because they are more penetrating

than the galvano-cautery. The raw surface must be protected

from the air and dressed daily with oily preparations con-

taining some mild antiseptic; for this purpose the gauze strip

may be moistened with balsam of T'eru or dilute nitrate of

mercury ointment.

The nasal cavities should be cleansed twice daily with

warm alkaline lotions to which a little peroxide of hydrogen
solution is added.

It need scarcely be added that good food, fresh air, rest,

and the administration of tonics, should be insisted on in

order to increase the natural resistance of the patient.

Arsenic is often credited with good results in the treatment
of nasal lupus, but it must not be given in large doses over a

prolonged period of time because of the possibility of in-

ducing arsenical neuritis.

Since the disease is painless and recurrence always possible,

the patient should be urged to return for examination every

three or four months.

SYPHILIS OF THE NOSE.

The clinical manifestations of syphilis in the nose are

brought about by the direct, or indirect infection of the tissues

by the Spirochatu pallida.

All stages of syphilis may be seen within the nasal cavities

—

i.e., primary, secondary, tertiary, and inherited syphilis.

I. Primary Syphilis.—The occurrence of the primary sore

within the nose is rare but several cases have been recorded.

Infection is generally due to picking the nose with a finger

contaminated with the poison, or to the use of an unclean
instrument which has previously been used for a patient in

whom the disease is active.

Symptoms. —The presence of a definite ulcer on the septum
with indurated edges, or at the junction of the vestibule

if



154 DISEASES OF THE NOSK AND THROAT

with the septum—especially if it bo associated with hard,

enlarged, and painless sublingual, submaxillary, or pre-

auricular glands—should excite the suspicion of syphilis.

Pain may be absent, slight, or severe, and confined to that

side of the head corresponding to the lesion.

Diagnosis.—The Wassermann test will give a positive

reaction. The ulcer might at first sight suggest malignant
disease but in such case glandular enlargement is a late

manifestation. Lupoid ulceration is a more chronic affec-

tion and is often accompanied by similar lesions in the

skin or in the immediate neighbourhood.

Prognosis.— If the nature of the lesion be established early

and the disease energetically treated, the prognosis should be
good.

Treatment.—The treatment of syphilis of the nose will be
considered later.

II. Secondary Syphilis.—The manifestations are so unim-
portant as scarcely to call for description and generally

pass unnoticed by the patient. They take the form of

a chronic nasal catarrh and the clinical appearances are

those of a mottled erythema or opaline mucous patches.

The diagnosis will usually be clinched by finding definite

" mucous patches " upon the throat, or the typical roseola

on the skin.

III. Tertiary Syphilis.—Both the external surface of the
nose and the nasal cavities are frequently affected by the-

tertiary manifestations of syphilis.

Statistics show that the danger of the nose and naso-

pharynx becoming attacked is greatest during the period of

one to five years after infection.

Tertiary syphilis of the nose may take the form of gumma,
ulceration, or necrosi.- of bone and cartilage.

Gummatous infiltration is usually found upon the septum,
and less frequently on the floor of the nose, the inferior

turhinal, or the outer wall of the nasal fossa.

Seen within the nasal cavity, a gumma usually takes the
form of a smooth, somewhat diffuse, semi-elastic swelling

covered !iy a conj^ested mucous membrane whit h is in niarkcd

contra<t with that of surrounding healthy mucous membrane.
Symptoms.—These may be only those of a persistent nasal
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obstruction coupled with aching pain in the nose or forehead
which may be so aggravated at night that sleep is out of

ihe question.

When ulceration occurs, the pain may abate and a foul

purulent discharge becomes the chief symptom. This has
a tendency to dry into crusts of a char:-cteristic and repel-

lant odour, of which the patient is less cognisant than those
who are near him.

Should the more anterior regions of the cartilage of septum,
or the alae nasi be involved, the tip of the nose will be often

red, swollen, and slightly cedematous.

If the higher part of the bony septum or the nasal bones
are attacked, pressure on the root of the nose will often

induce pain.

When the outer wall of the nasal cavity is affected, dacryo-
cystitis, epiphora, (edema of the eyelids and cheek, combined
with severe throbbing pain may create a clinical picture very
like that seen in malignant disease of the nose.

There should be little difficulty in recognising a gummatous
ulceration of the septum or of the inferior turbinal. The
nasal cavity must be cleansed with a warm alkaline wash, and
then sprayed with a 10 per cent, solution of cocaine. The
ulcer is irregular and usually presents a well-defined, raised,

and hxperfemic edge, while its floor is covered with a
greyish-jellow slough, and bleeds when it is gently probed.
Sometimes bare bone can be felt within the ulcerated

area.

Not infrequently gummatous infiltration is limited to the
ala; nasi and the adjoining portion of the upper lip ; the parts

thus involved are congested and have a leathery feel, and the
secretions clog in the hairs of the vestibule and produce nasal

obstruction. If ulceration occurs, considerable deformity may
result, while in other instances the only evidence of the disease

may be an undue lengthening of the anterior naris when co-n-

pared with that of the unaffected side.

Nicrosis of Bene and Curtihii^e.— These conditions result

from the reduction in the norma! nutrition of the parts

following upon syphilitic endarteritis of the bloodvessels.

Necrosis of bone and cartilage may take place either with

or without the formation of obvious gummatous deposits.
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In the earlier stages of the process there will be pain,

spontaneous or upon pressure. When bare bone becomes

Fig. 65.—Tertiary Syphilitic I'Iceration of the Ala- Nasi, Wstihule,
and Cartilage of Septum.

(From a specimrn in the N'ienna Anatomical Museum.)

exposed in the nose, discharge of pus and a disgusting
fcetor are the prominent symptoms.

F"requently the exposed bone can be felt with a probe.

Fl(,. TiC.—To show Extensive Destruction <if the .Naso-Septum and Hani Palate,
the Result of Tertiary Syphilitic I'Iceration.

(From a specimen in thi Vienna Anatomical Museum.)

If the cartilage of the septum is attacited, a perforation
usually takes place, and, unlike the clean-cut "trophic'
perforation, that of tertiary syphilis is irregular, often large
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and frequently extends to and destroys some of the central

bony plate of the ethmoid, the vomer or hard palate.

If the lower anterior edge of the septal cartilage or the

columella is destroyed, marked shrinking, cicatrisation, and

deformity of the nose may ensue.

When necrosii' occurs in the floor of the nose it is most

frequently situated in the region of the " nasal crest," and
evidences of this are usually visible in the hard palate where

they take the form of a smooth, red, circumscribed swelling.

If perforation occurs, a probe passed upwards through the

hole will almost invariably impinge on bare bone.

The patient will now be troubled not only with nasal dis-

charge and fcetor, but fluids tend to escape from the mouth
into the nose.

Necrosis of bone may affect any part of the nasal cavity,

but the bony (and cartilaginous) portion of the septum and

nasal crest are most frequently involved. When the turbinals

are also atrophied or have disappeared in the ravages of the

disease, the interior of the nasal cavity appears as a dome
covered with foul-smelling secretion and crusts.

The nasal disfigurement known as " saddle-back " occurs

when the nasal bones have been destroyed, especially if the

septum is also involved in the process. On the other hand,

it is remarkable what large portions of necrosed bone may
be cast off, or removed from the nasal cavities without any
external deformity, provided the nasal bones and the upper

anterior portion of the septum remain intact.

The writer had under his care a patient who died of

septic meningitis complicating extensive necrosis of the

sphenoid bone, but such an extension of sepsis from the nose

is uncommon.
Diagnosis.—The above-mentioned signs and symptoms

should render the diagnosis of tertiary syphilis of the nose

a fairly easy matter.

The presence of necrosed bone is almost pathognomonic,

and any doubts would be set at rest by such considerations

as the history of the trouble, the presence of other signs

of the disease, the response to the Wassermann test, or the

results of treatment by iodide of potash and mercury.

In lupoid ulceration there is generally some sign of this

i. 1

I
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disease elsewhere, the foul smell of the ulcerative lesions of
syphilis is absent, slow absorption but not necrosis of bone
may occur, and the Wassermann test will be negative.

In malignant disease the Wassermann test might again
assist in the diagnosis, the growth often bleeds easily, and a
microscopic section of its growing margin might establish
the nature of the malady. Anti-syphilitic treatment would
have no permanent effect on a malignant growth.

Prognosis.—There are few diseases which respond so
quickly and thoroughly to treatment as tertiary syphilitic

lesions in the nose provided that the remedies be given
with discriminating energy. Generally speaking, salvar-

san should be administered intra-venously, while iodide and
mercury should be given internally (viik General Treatment
of Syphilis).

Treatment of Syphilis.—The writer feels that it is beyond
the scope of this work to describe in any detail the modern
method of the treatment of syphilis, and he must assume
that the reader is cognisant of the biochemical principles
underlying the '• Wassermann reaction," and of those which
culminated in the introduction of "salvarsan," or " 6o6,"' by
the epoch-making researches of Ehrlich.

Hence only generally accepted conclusions with regard to
treatment can be referred to here.

In the first place, it is universally acknowledged that
" salvarsan " is the most potent remedy we possess for the
treatment of syphilis, although in elderly debilitated patients,
or in those whose renal organs are diseased, the treatment
may be fraught with danger or must be embarked on with
caution.

To effect a cure by salvarsan an early diagnosis is of the
greatest importance.

Excision of the primary sore is advisable when such an
operation is possible.

Most authorities agree that to secure a reasonable chance
of curing syphilis, salvarsan and mercury should be used
in combination. McDonagh says: "It is only since I

have given as many injections as are necessary to procure
a negative Wassermann reaction in the blood taken between
the seventeenth and forty-eighth hour after the last injection
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and prescribing a year's treatment with mercury, that I have
failed to see a case recur."* He gives twenty-four intra-

muscular injections of mercury in three courses of eight

weekly, within the twelve months.

He also advises the same treatment in the latent stage of

the disease and for early recurrences ; while in the stage

of late recurrences, gummata, nervous syphilis, etc, a cure

is impossible.

It is generally agreed that salvarsan should be administered

by the intra-venous method, and that the necessary injections

should follow one t lother at not longer than a fortnight's

interval.

It must not be forgotten that although the blood may give

a negative Wassermann reaction, this does not necessarily

mean the patient is cured of his disease, because in certain

forms of nervous disease—c.^'., tabes—only the cerebrospinal

fluid may give a positive reaction.

Finally, and in connection with saivarsan.or "606," it must
be emphasised that the remedy is a very potent one and
that alarming symptoms and fatalities have followed its

use. Hence it behoves thoi^e who purpose making use of

this treatment to give special attention to the technique

of its administration and to study the literature of the

subject, so that they may protit by the failures and suc-

cesses of those who have had a large experience in the

matter.

As already stated, there will always be patients for

whom by reason of age or serious organic lesions the

treatment by salvarsan is impossible or fraught with
danger. For such as these recourse must be made in

the treatment of early lesions, to mercury either by the

mouth, by inunction, or by the injection of soluble or in-

soluble preparations of the drug; while iodide of potash

alone, or in the form of the biniodide of mercury, will form
the sheet-anchor in the treatment of the tertiary lesions of

syphilis.

Okal AoMiNisTKATioN OF Mekclkv.—While taking mer-
cury in this way, healthy teeth must be kept scrupulously

• Proceedings of the Internationa! Congress of Meuicine, section xiii.,

part ii., p. 377, i.jij.

ill

ill
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clean, and those which are diseased should be removed unless

they can be rendered innocuous by conservative dentistry.

The patient should scrub the teeth overnight with finely

powdered pumice or chalk, and then wash the mouth and
gums with solution of chlorate of potash grs. xx. ad si. or
with a weak solution of eau de Cologne. By such measures
stomatitis and " spongy gums" will be prevented.

The tests of the efficacy of the treatment will be the
disappearance of symptoms, and the increase or maintenance
of the weight and general well-being of the patient. The
treatment is best carried out by means of a pill containing
I grain of grey powder. If it produces pain, diarrhoea, or
other intestinal disturbances, opium may be added in the
form of pulv. ipecac, comp. gr. i-i. The patient commences
by taking one pill thrice daily after food, and then in-

creases the dose by one pill every third or fourth day
until diarrhcea, salivation, or a suspicion of tenderness of
the gums is produced. The number of pills per day is then
reduced until the patient finds how many he can take short
of producing the above symptoms.
He should be urged to continue such a course for twelve

months at least, and must be clearly impressed with the
fact that to insure a cure he may have to take a second
or even a third course for three or four years.

The Advisory Board to the Royal Army Medical Corps
advise that " one or two pills be taken three times a day,
spread over a period of twenty-one months, broken up
into five courses of three months each, with a month's
interval after the first, second, and third courses, and a

three-months' break between the fourth and fifth courses."

The advantages of the method are that once the patient has
ascertained the amount of mercury he can take, he* can carry
out the treatment " in secret," and it is free from pain and
danger.

Inunction of Merclkv Ointment.—When mercury
cannot be tolerated by the oral method, inunction may prove
of great value. From forty to sixty grains of the ung. hydrar-
gyri may be used in the following manner: The patient

should have a hot bath, or wash the area to be anointed
with soap and warm water. The ointment should be rubbed

j

i
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into a different part of the body every <iay for seven days

(

eg.. inner sides of arms, thighs chest, back, loins, abdo- 1

3

men, etc.

In the Army* the following course is recommended, and
is spread over two ytnrs : The first and second courses

comprise forty-two daily inunctions, with an interval of three

months between the first and second and second and third

courses. Thirty daily inunctions comprise the third course,

followed by an interval of six months. The fourth course

entails thirty daily inunctions, then a break of six months,
and finally a fifth course of twenty daily inunctions.

The inunction method is often very efficient, especially

in severe cases, but it is dirty, very tedious, secrecy is out

of the question, and it makes considerable demands on the

time of the patient.

Intra-muscular Injections of Mercury.—For this pur-

pose the soluble and insoluble preparations of mercury may be

used. They have the great advantage over the oral admin-
istration that digestion is not interfered with, and other

remedies directed towards ana;mia and defects in general

health can be administered by way of the mouth.
(i) Soluble Preparations.—Those in frequent use and in

order of merit are

—

(a) Succinamide of mercury, gr. ,V-J

;

(b) salicylate of mercury ; (c) sozoiodol of mercury, gr. ^ ; and
benzoate of mercur>'.

The advantages of such preparations are (a) that they act

quickly, so that such external evidences of the disease as the

secondary rash quickly disappear

—

e.g., in ten days or a

fortnight
;

(b) secrecy ; (c) its applicability to those cases

where mercury cannot be tolerated internally and inunction

is out of the question.

The disadvantages of the method are that the soluble prep-

arations quickly pass out of the system, and hence thirty

or more injections may be required; considerable pain

accompanies the injection and lasts from six to twelve hours
afterwards.

The injections are intra-muscular, and should be made
into the muscular tissues of the lower and prominent part of

Vide British Medical Journal, April, 1906. p. 874.

11

I
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the buttock, and cure must be exercised that the skin and
hypodermic syringe are rendered sterile.

Nodules frequently form in those areas into which the
injection has been made.

Insoluble Preparations of Mercury.—Th^:: so-called "grey
oil" is the preparation most frecjuently used, and in the
form advocated by Lambkin.*
"The author's [Lambkin] practice is to give injections of

I grain of metallic mercury once a week until all active signs
of the disease have subsided. This takes, on an average, from
six weeks to two months. Then the number of injections is

reduced to once a fortnight for three months. A rest from
mercurial treatment is given for two months, then a three
months' course of fortnightly injections is given, followed by
a two months' rest from treatment. This finishes the first
year. The patient is now kept under observation, and should
he show any sifjns of relapse further courses of three months'
treatment, followed by the same period of rest, are given.
The patient is kept under observation until he has been
twelve months free from symptoms after the last course of
injections. The average period of treatment and repose
necessary is about two years " {vide Med. Annual, 1906).
When this remedy has been carefully prepared and skil-

fully injected, it is probably the best method of administering
mercury from the points of view of efficiency, lack of danger-
ous sequelfe, and general convenience of the patient.

Dr. George Pernet has written a clear, precise and prac-
tical monograph on " The Intramuscular Treatment of
Syphilis, with Special Reference to the Insoluble Prepara-
tions of Mercury " {Lancet, July 24, 1909). He recommends
Lafay's " huile grise " of the French Official Pharmacopeia.
The formula is : purified mercury, 40 grammes ; anhydrous
lanolin, pure and sterilised, 26 grammes ; medicinal oil of
vaseline sterilised, 60 cubic centimetres. It is dispensed in
small bottles of i c.c. of the preparation containing practi-
cally 40 centigrammes of mercury. He emphasises the

U IIv<lr.irt!vii ...

Aclipis iaii.u ...

ir-.li. liq, (carbol. 2 per cent.)

Uae.—10 'n= gr. i. of Hg.

r.
.3".

ad 5v.
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importance of always using the same preparation to avoid

mistakes in dosage, and he warns against the use of steel

needles which are apt to break off in the buttock. He em-
ploys the Edmond-Fournier syringe with iridised-platinum

needle.

With regard to cases in which intra-muscular injections

are contra-indicated, Fernet says {loc cil.): "Injections of

insoluble preparations must not be employed in n routine

manner for all and sundry. In some cases they are abso-

lutely contra-indicated, as in old people, the broken-down,
the bed-ridden, paraplegic, and those with renal inadequacy
or presenting albuminuria, patients suffering from tuber-

culosis, lead-poisoning, or decidedly gouty, and alcoholics.

I have already called attention to the unsuitability of cases

suffering from the devitalising effects of malaria and tropical

fevers, as also of pregnant women. One must be specially

careful in the case of women."
In the tertiary stage of syphilis dependence will be placed

on the iodides for the removal of E'i"'imatous deposits and
ulcerative lesions, but mercury mui > be administered in

some shape or form.

Iodide of potash is the most valuable preparation of the

iodides, and may be given in doses from 5 to 30 grains, well

diluted, and three times daily after food. If taken before

food, digestion is apt to be disturbed although less uf the

remedy might be necessary than when taken after meals.

The iodide should be increased until symptoms of
" iodism " threaten, such as coryza, frontal headache, or

the " iodide rash."

There are many who believe that a combination of mercury

with iodide of potash is more valuable than the latter drug

used alone, and the following is a favourite prescription :

11 Potiiss. lotlitl.

Liq. Hycli;irg. Pcrchlor,

Spir. Ciilorot.

Decoc. S;irs;i' Comp. ...

ff* X.—XXX.

3i—.5ii.

mx.—XX.
ad 5i-

To take these remedies in a liquid form for any length of

time is often very inconvenient and expensive for the patient,

and it is possible to obtain the two first-named drugs in com-

pressed form. In the use of these the patient should be
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expressly warned to dissolve the drug in plenty of water or
milk, because if swallowed on an empty stomach much dis-
comfort may bt; produced.

Iodide of potash alone (or combined with mercury) is a
depressm^ drug, and hence this tendency should be corrected
by prescribing iron, quinine, or nux vomica in addition.

If the iodide cannot be tolerated, the syrup of hydrio-
die acid may be tried, or tablets of " iodoglidine." or a to per
cent, solution of iodipin in capsules.

In all stages of syphilis every effort must be made to
increase t?.e general resistance of the patient by means of
nourishing food, abstention from alcoholic excesses, and from
excessive smoking especially when the upper air and food
passages are involved, regular habits, more rest in bed than
IS enjoyed under normal circumstances, and. finally, the func-
tion of the skin should be preserved by gentle exercise and
frequent baths.

In some cases of tertiary syphilis of the nose inunction of
mercurial ointment is of great value, and should always be
tried if iodides seem to have exhausted their good effect.
Local Tkkatment.—When once ulceration occurs within

the nose, the nasal cavities should be cleansed twice daily with
a simple warm alkaline wash such as recommended fc- use in
atrophic rhinitis (p. 52). The addition to this of one of the
conripound antiseptics such aslisterine, euthymol, orglycothy-
moline may be helpful as well as acceptable to the patient. Awarm solu >n of peroxide of hydrogen (10 vols.) is especi-
ally valuable m removing fcetor and loosening the dried
discharges which tend to accumulate in the nose

Sequestra should be removed only when they are loose.No force must be used against bare or exposed bone because
some portions of it may not be past recovery, and invariably
It will be wiser to let Nature decide upon the size of the
sequestrum-she will always be more conservative than the
surgeon.

Masses of granulation tissue are best left alone, for in time
they will become more or less organized, and our endeavour
should be to preserve all those iiitra-nasal structures which
ran, even m a small degree, subserve the natural functions of
the nasal cavities.
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Perforations in the Hard Palate.—When the perforation

is small it may be closed by a plastic operation if the tissues

are healthy and the disease is fairly eradicated, as evidenced

by the Wassermann test. The defects of a larger perfora-

tion may sometimes lie neutralised by an obturator.

Correction of Post-Syphilitic Nasal Deformity.—For the

saddle-bacl< nose the only treatment the writer has used has

been the injection of solid paraffin by means of Hrimings'

syringe.

In order that the method may be successful the paraffin

and the syringe must be carefully sterilised, and also the skin

around the point where the needle is inserted. Local, or

general anasthesia may be used according to the tempera-
ment of the patient.

The success of the injection will depend almost entirely

on (i) having a bony or resistant bed on which the paraffin

. rest; (2) on the possibility of raising up sufficient skin

.d subcutaneous tissue so that the normal profile of the

nose is rep-oduced.

Operation.—The surgeon should stand above his patient,

and pass the needle subcutantously from above the depression

li

ll
t

m

I'Ki. I17.—Hruninj;>' Syriniii- fur Injcctiun uf Haraftin.

to its lowest point before injecting the paraffin. It is be' er
to inject a little less than seems at first necessary, and lo
take care that the opening in the needle faces directly forward,
in the middle line, before expressing the paraffin.
The presence of a skilled assistant who can elevate the
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loose skin over the depression and mould the paraffin as it is

injected, will be of great value.

The needle puncture should be closed with cotton-wool
soaked in collodion.

For twenty-four hours after the operation the patient should
rest in bed, and ice-cold strips of lint should be applied
frequently over the nose in order to check inflammatory
reaction.

INHERITED SYPHILIS.

This may assume the character of the secondary or tertiary

lesions of the acquired form.

General Symptoms.—These usually take the form of
marasmus, nasal obstruction with a discharge which is

commonly termed " snuffles " and usually appears within the
first six weeks, a hoarse cry, and a loose, dry skin upon
which characteristic eruptions make their appearance during
the first three months of infant life. Enlargement of the
spleen is present, according to G. F. Still, in 45 per cent,
of the cases.

The skin lesions usually take the form of diffuse erythema,
papular eruptions of the buttocks or soles of the feet, mucous
tubercles round the anus, and mucous patches at the corners
of the mouth.

General glandular enlargement may often be noted especi-
ally in the cervical region.

Secondary Lesions of the Nose—Nasaf. Licsions—
Symptoms.—This usually takes the form of a chronic
nasal catarrh known as " snuffles "; the discharge is yellow
and tenacious and produces soreness, excoriation, and
ulcerative fissures around the nostrils. The effect of
such conditions is to cause marked nasal obstruction which
prevents anything beyond spasmodic efforts to take the breast,

with the result that the congenital malnutrition rapidly
increases during the first weeks of life unless recourse be had
to spoon feeding.

If the nasal passages are cleansed and ex.-iminod thmsigh
an ear speculum, the mucous membranes will be found
congested or mucous patches may be discerned upon them.
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Diagnosis.—The wizened appearance ofthe patient, the dry

brownish and loose skin, toj-ether with the general symptoms
mentioned above should le e little doubt as to diagnosis.

Prognosis.—Although an infant the subject ( congenital

syphilis may rapidly improve with good feeding and mercurial

treatment, it must be borne in mind that the effect of the

poison is to diminish the general resistance and to render the

patient very liable to disorders of assimilation and to diseases

of the respiratory organs.

Treatment—Prophylactic.—A mother who has become
pregnant from a man who has had syphilis, whether recently

or more remotely, and whether she herself has or has not had
syphilis, should be treated with mercury during the whole
period of her pregnancy.

It is of the utmost importance that tho mother should

breast-feed her own child, lest a wet-nurse should become
infected by the infant ; in accordance witli Colles' law the

mother will run no risk from this source. Tailing nutrition

by the mother the patient must be fed by spoon or bottle.

Care should be taken to keep the child warm because of

the liability to inflammatory lesions of the lower air passages.

In the medicinal treatment of the disease reliance must
be placed on mercury and iodide of potash.

Mercury may be given internally in the form of grey

powder, J to i grain, three times daily. If diarrhcea is pro-

duced, I to \ grain of the pulv. ipecac, co. may be added to

the mercury.

Should mercury in this form be vomited or otherwise

disagree with the patient, 4 to 5 minims of the liquor

hydrarg. perchlor. may be given during the first year of

life.

In any case, and especially when the internal administra-

tion of mercury is not tolerated, the same remedy should be

used as an inunction. About 10 grains diluted with an equal

quantity of vaseline should be rubbed into the soles, palms,

axilla, or back daily, and enclosed in a flannel bandage.

The area rubbed should not be washed for forty-eight hours,

and the site of inunction should he changed frequently.

Such treatment should be continued for six months after

the appearance of the eruption.

I'n

: n
HI

Ml

iJ



i68 DISEASES OF THE NOSE AND THROAT

Ravogli (Cincinn. Lancet Clinic, July, 1904) recommends
during the period of skin eruption, baths of bichloride of
mercury made by dissolving 2 to 4 tablets of corrosive sub-
limate in six gallons of water

—

i.e., about i in 12,000.
To relieve nasal obstruction in order that the infant may

take the breast, the nasal passages should be cleansed with
wool mops moistened in a warm alkaline solution, and then
one or two drops of a 5 per cent, solution of cocaine in liquid
paraffin should be instilled into the nasal passages.

Excoriations or ulcerations around the ala; nasi should be
similarly cleansed, dried, and dusted with calomel or anointed
with white precipitate ointment. Sometimes healing may
be promoted by the application of a 3 per cent, solution of
nJL.ate of silver.

The good effect of mercury may often be enhanced by the
addition of iodide of potash, and infants usually tolerate the
drug well. A child of three months may be given 5 minims
of a saturated solution of potassium iodide three times daily,
and the dose may be rapidly increased so long as benefit
accrues. G. F. Still says that 15 to 20 grains may be taken
three or four times a day when the manifestations of the
disease assume the tertiary form.

Treatment by Salvarsan.—In nearly all cases of congenital
syphilis with active symptoms the serum test is positive : but
a study of the results obtained by the intra-muscuiar or intra-
venous injection of " 606" would seem to show that in infants
or young children this method of treatment is not without
danger, and shows no better results than those obtained
by inunction combined with the internal administration of
mercury.

Tertiary Manifestations of Congenital Syphilis.—These
may occur at any period after the secondary lesions, but are
usually met with from the third to the fourteenth or fifteenth
year of life.

Nasal Lksions.—These do not differ materially from those
seen in the adult and take the form of gummatous infiltra-
tion of the septum, ulceration of bone and cartilage and of
the soft parts around the nostrils. The bridge of the nose
is apt to sink in and produces the characteristic " saddle-
back " deformity.
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The symptoms are also very similar to those met with in

the adult

—

viz., a profuse, foul-smelling dischprge which may
dry into crusts of characteristic odour.

Phakyn(;eal Lesions.—These take the form of gum-
matous infiltrations which, on breaking down, may lead to

extensive ulceration. The healing of such ulcers often leads
to much deformity and may induce considerable contraction
of the natural passage between the naso-pharynx and pharynx
owing to adhesions between the palate and posterior pharxn-
geal wall.

Diagnosis.—Two conditions may be confused with the
nasal lesions of congenital syphilis—viz., lupus and atrophic
rhinitis.

In lupus affectmg the skin around the nostril we should
expect characteristic lesions in the skin of neighbouring parts,

and the discharge would not j ssess the fcetor of syphilis.

I'urtherinore, a tendency to heai is generally to be noted in

some part of the lupus lesion.

The same may be said of a phary "?al lesion of lupoid
nature. Here again the ulceration is o. very chronic nature,
while in syphilis the edge of the ulcer is frequently hypera;mic
and cedematous.

In case of doubt the application of the W'assermann test,

or the administration of mercury and iodide of potash would
establish the diagnosis in a very short time.

When congenital syphilis has largely destroyed the intra-

nasal structures, and the nasal cavity is lined with dried crusts
of secretion, it may be very difficult in the absence of other
signs of congenital syphilis (such as scars at the angle of the
mouth, or on the palate, corneal opacities, or characteristic
incisor teeth), to determine the diagnosis between that
disease and atrophic rhinitis. Hut here again the effect

of treatment, or the serum test, would probably clear up
any doubt as to whether syphilis was the cause of the
lesions.

The general and local treatment are the same is those
already described, and will only need modification in reiati'^n

to the age and general circumstances of the patient.

Lauvnc;kai, Lesions.— If we except the common laryngeal
catarrh, which declares itself in the hoarse cry of the syphilitic

w
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infant, the laryngeal lesions of tertiary congenital syphilis are
comparatively rare.

When present, they assume the form of gummatous
infiltration or thickenings, and still more rarely of actual
ulceration.

Symptoms.—The voice will be hoarse or toneless, and
some stridor may be occasioned if the swelling of the parts,

symmetrical or irregular, be marked.
Diagnosis.—This will be made by seeking for other evi-

dences of the disease. In their absence recourse must be had
to the serum test or the careful administration of iodide of
potash.

Prognosis.—This must be guarded because life may be
endangered if an ulceration should set up perichondritis of
the adjoining cartilages, or if sudden (edema supervened.
If ulceration involved one or both cj. even if healing
has subsequently taken place, the voice may be irreparably
damaged and the same result may follow the partial sub-
sidence of any local hypertrophies or granulations.
Treatment.—This will not differ from that accorded to

similar lesions of acquired syphilis (ride infra), except in so
far as the age and smallness of the child's larynx will demand
greater care and supervision.

RHINOSCLEROMA.
This is a disease rarely seen in this country. The majority

of cases have been met with in Poland, the eastern parts of
Austria, in Hungary, and the south-western provinces of
Russia. .V few cases have been seen in East Prussia, and it

has also been met with in Central America, Egypt, and India.
The first case seen in this country was exhibited by Semon

and Payne at the Pathological Society of London, Octo-
ber 21, 1884.

Wolkowitsch's statistics, compiled from an an..iysis of

85 cases, show the frequency with which different regions
were attacked. Mucous membrane of nares, 81; cutaneous
coverings of the nose, 74; pharynx, 57; upper lip, 46;
larnyx, 19; hard palate, 17; upper jaw, iG; trachea, 5;
tongue, 4; lacrymal tract, 5; lower lip, 2; and the ear, i.
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It is most frequently met with in poor young adults of
both sexes.

Morbid Anatomy and Pathology.—The disease may be
regarded as a chronic infectious granuloma, consisting of an
infiltration of small round cells which tend to become
spindle-shaped; their ultimate destination appears to be
the connective tis'^ue which is so characteristic of the disease.

Together with these, there are some larger hyaline cells of a

Fli.. dS.— Early Stag-c of Khinoscleroma. (i'itie British Metiicul Jaurnat,

St'ptombtT 20, ICJ13.)

(Kindly lint by Owin Richards.)

different form which have the appearance of fat cells ; they

are said to be characteristic of scleroma.

Micro-organisms have been found by Cornil and Frisch

in the larger cells, the lymphatics, and blood-vessels of

the patches, and in the nasal discharges of those suffering

from the disease. They are very similar to Friedlaender's

pneumococcus, and can be stained by Gram's method.

Inoculation experiments on transmission have been hitherto

unsuccessful, though Secretan has reported two cases, one
of which conveyed the disease to the other.
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The infiltration is usually bilateral, and generally com-
mences in the nasal mucous membrane just beyond the vesti-
bule (fig. 6iS), and from here it tends to spread into surround-
ing regions. Anteriorly, the soft structures composing the
prominent portion of the nose, the alae nasi, and the npper

l-'u,. (.cj. -I jtu Stayi-- of KliiniiM li'ionia.

( Kindly Itnt hy Owen Kiiliards.)

lip become invaded; while in a backward direction the
septum, floor, and outer wall of the nasal foss;e are sk)wly
infiltrated; in this way considerable external deformitv and
nasal obstruction are l)rouf,'Iit about. In other instances,
the disease may spread to the mouth, cheeks (tig. 69), eyelids,
naso-pharynx, larynx, and trachea.
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While the nose is most often primarily infected, yet (as

the above statistics prove) the disease may originate in

and remain more or less confined to the naso-pharynx,
larynx, or trachea.

The infiltration has little tendency to ulcerate, soften, or
break down. Out rathir to form masses or plaques of con-
nective tissue of cartilaginous hardness, and in places this

may resolve itself into cicatricial bands, adhesions, and
strictures.

Symptoms.- -The disease is very chronic and in its early

stages takes the form of a chronic nasal cartarrh. After

a period varying from months to years, the characteristic

induration may appear, when nasal obstruction becomes the

outstanding feature and complete occlusion may result.

Examination.— Muco-purulent discharge and crust forma-
tion are seen in the early stages. Later, nodules or a more
diffuse, irregular infiltration of the pale grey intact mucous
membrane appear.

The septum is often greatly thickened and when the
disease is advanced or attacks the turbinals, it may be
impossible to pass a probe into or along the nasal cavity.

If the softer tissues are involved, the nose and upper Hp
may reach an enormous size, and develop a reddened,
eczematous, and shiny surface, which may ultimately pro-
gress to ulceration (fig, 6g).

Should the disease reach the hinder regions of the nasal
cavities, posterior rhinoscopy will reveal an enormously
thickened septum, or the usual anatomical structures seen in

the mirror may be lost in the general infiltration or cica-

tricial distortion which has taken place.

Diagnosis. — This will be based on the very chronic
nature of the disease, its painlessness, the increasing nasal
obstruction, the cartilaginous hardness of the infiltration,

and the absence of ulceration. The characteristic cells

should be sought for in a portion of removed tissue, and in

it or in the nasal discharges it should not be difficult to
detect the capsiilated bacillus (vide supr:'.^

Prognosis.—The disease is generally regarded as incur-

able. The nasal affection, although not directly dangerous
to Ufe, may make existence almost intolerable bv the
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discomfort and deformity which are produced. Long periods

of quiescence may alternate with turns of activity in the

course of the disease.

Treatment.—Internal medication and vaccine therapy
have proved useless, and surgical interference must be

limited to the removal of such portions of the infiltration as

produce nasal obstruction, and to the provision of metal

or vulcanite tubes to maintain a nasal air-way.

Good results have been claimed from the use of Rontgen
rays and radium emanations; possibly the newly discovered

Simpson light may be of some value.

RHINOLITHS.

Nasal Calculi.

Definition.—The term " rhinolith " is used to imply a

nasal concretion formed by a deposit of certain salts

around a nucleus which most often consists of a foreign

body and less commonly of a blood-clot or even mucus.

Etiology.—The foreign body may be introduced through

the anterior nasal opening as so often is the case with

children, or it may gain access to the nasal cavities during

a fit of sneezing or vomiting. Altered nasal secretions accom-

panying chronic inflammation of the nasal mucous membrane,
coupled with any conditions leading to the retention of such

secretions are probably causes which promote the forma-

tion of rhinoliths.

Seeligmann's statistics show the greater liability of females

to the affection than males. Rhinoliths usually occupy the

inferior meatus but they may be met with in any part of the

nasal passages.

They are almost invariably single and occur on one side

of the nose only. In weight they average from 7 to

90 grains ; but one weighing 720 jrains has been recorded

(Hc.idlcy). In colour they var;, from a dirty v.-hite, to

grey, brown, or black. Their consistence may be soft and

crumbling, or as hard as ivory. Chemically, rhinoliths are

composed chiefly of phosphates and carbonates of calcium
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and magnesium with traces of chloride and carbonate of
sodium, and a certain proportion of organic matter.
Symptoms.—An unilateral, muco-purulent, foetid or non-

foetid discharge, associated with symptoms of nasal obstruc-
tion are the commonest symptoms. In consequence of the
irritation produced by the presence of the stone, there may be
pain radiating from the nose and considerable swelling of the
part, while sympathetic disturbances of the eye and ear may
be expressed in lacrymation, earache, tinnitus, etc. A
defective resonance of the voice and attacks of sneezing,
giddiness, and headache may also be complained of.

Diagnosis.—The nostrils should first be cleansed with a
warm alkaline s'^'.ution, and then sprayed with a 10 per cent,
solution of Col ine. Careful anterior rhinoscopic examina-
tion and the use of a probe, combined with due attention to
the history of the case will generally enable a diagnosis to
be made.

Prognosis.—This is favourable because the symptoms
disappear speedily after removal of the rhinolith.

Treatment.—The removal of a rhinolith can generally be
brought about by suitable nasal forceps, hooks, or by means
of a loop of wire passed over the concretion. If the calculus
be very large it can can first be crushed with strong forceps
and the fragments picked out separately. Whenever pos-
sible, thuse procedures should be carried out with the aid
of local anesthesia because in this position the posture
and assistance of the patient are of help to the operator.
In the case of a large or hard rhinolith which cannot
be broken up, and is too large to pull forwards, the surgeon
will find that division of the cartilage of the nasal septum
for the greater part of its length, and just above the level
of its attachment to the floor, will give him a surprising
amount of extra room, and the removal of a rhinolith (or
large intra-nasal tumou: of any sort) will be rendered much
easier. Under certain circumstances

—

e.g., very nervous indi-
viduals, or when the inflammation around the rhinolith is

severe—a general anaesthetic may he necessary. The after-

treatment consists in spraying the nostril with some mild
alkaline solution, such as formulae Nos. 51 and 52.

tt
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FOREIGN BODIES IN THE NOSE.

All kinds of foreign bodies have been met with in the nose,

and those are especially frequent which form objects of

interest to children

—

e.g., buttons, beads, etc. Usually they
are passed into the nose by the patient, but occasionally food

particles gain access during vomiting, etc. (vide Rhinoliths).

Generally lodging between the inferior turbinal and the

septum, the mucous membrane may (or may not) become
tolerant of the foreign body so that it may remain un-

suspected in the nose for many years.

Symptoms.— These have been fully discussed in the

section dealing with Rhinoliths, but the student should
remember that an unilateral, purulent, foetid nasal discharge

occurring in children is more commonly due to the presence

of a foreign body than to sinus suppuration.

In other cases the irritation of the foreign body may
produce local pain—headache or neuralgia.

Diagnosis.—Inasmuch as a rhinolith is a foreign body,

what has been said of the diagnosis of rhinoliths will equally

apply to that of foreign bodies in general. The eruption of

a supernumerary tooth into the nasal cavity is not a very

uncommon event, and the possibility of its occurrence should
always be borne in mind. Sometimes a foreign body is

surrounded by prominent granulations, but a probe passed
gently between these will usually strike against, and reveal

the presence of the former. When a foreign body is

suspected but cannot be seen, an X-ray examination may
clinch the diagnosis.

Treatment.—An attempt should be made, in the first in-

stance, to drive out the foreign body by one of the pneumatic
methods. They are useful only when the foreign body has

recently gained access to the nose, and has not set up inflam-

matory changes. When these are present, inflation should

not be practised because septic material may be forced

into the middle-ear cleft.

A simple method is to make the patient sneeze by tickling

the inside of the nostril, or inhaling a pinch of snuff; during

the act of sneering the unoccluded nostril should be firmly

closed by the finger, so that the full blast of air passes down
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the obstructed nasal fossa. By another method the patient is

told to close the lips tightly and inflate the cheeks with air,

while a Politzer bag is applied to the free nostril and suddenly
compressed ; the blast of air will sometimes drive the foreign
body from the other nostril. The same method can be
applied to a crying or screaming child.

Failing with these means, a lo to 13 per cent, coca-i^
solution may be sprayed into the nostrils, and an cndeavou.'
made to extract the foreign body with a loop of wire, curved
probe, or strabismus hook. Forceps should only be used
if the obstruction is very recent and can be seen easily. As
a rule a general anaesthetic will be recjuired when these
manipulations are carried out in children.

MAGGOTS IN THE NOSE (MYASIS).

Only a few cases have occurred in the British Isles in

which maggots have been found in the nostrils; in fact,

myasis is seldom met with outside the tropics. In India
the disease is called " peenash," although under this term is

included other diseases of the nose. The fly is the Lucilia

hominivora, and to its larva the term " screw-worm " is

applied. The fly enters the nostrils or the nasal cavities

during sleep, and there deposits its eggs. Patients suffering

from atrophic rhinitis or other conditions associated with
foetid nasal discharges are more liable to the affection than
those in whom the nasal cavities are healthy.

Symptoms.—Nasal irritation, sneezing followed by profuse
purulent and blood-stained discharge (luickly follow the
hatching of the screw-worms from the larva; deposited in the
nose. To these symptoms are added headache, fever, and
possibly delirium. The nose, eyelids, and face become red
and swollen, while extensive destruction of mucous mem-
brane, bone, and cartilage, occurs within the nose.

If the nasal sinuses are infected, symptoms of acute inflam-

mation within them will be manifest. Death may supervene
from general septicaemia or from meningitis.

Diagnosis.—This can only be settled by the discovery of

the maggots or screw-worms.

Prognosis.—If the cause of the symptoms can be dis-

12
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covered before much destruction of tissue has occurred, a
cure may be anticipated, hut when the reverse is the case the
outlook will be serious.

Treatment—Inhalations of chloroform will sometimes
effect a cure ; if not, equal parts of chloroform and water
may be sprayed or carefully injected into the nasal cavities.

Liquid paraffin, vaseline, or sweet oil are also valuable
remedies because they kill the worms by suffocation.

When the na^ .inuses are infected, irrigation by the
above-named remeoies may be tried, but if profuse suppura-
tion be present it would be wiser to open the cavities by
appropriate surgical measures.

ARTEMIA SALINA.

W. D. Harmer (Joiirn. Larynf^oL, k^ij) describes a case
in which this crustacean developed in a patient's nose after

using a solution of a patent sea-salt. Probably some of the
eggs had become m.xed with the salt in the process of
"drying off."

RHINOSPORIOIUM KINEALYI.

In 1903, at the Laryngological Society of London, this

sporozoon parasitic was first brought to the notice of the
profession b> Maj • O'Kineuly (I. M.S.). His sections were
prepared from a small vascular, pedunculated, papillomatous
tumour, attached by a short pedicle to the mucous mem-
brane of the septal cartilage. Since this report the parasite
has been found in other situations—e.^., in a naso-pharyngeal
polypus, in the conjunctival sac, and on the penis. All the
patients were male natives of India.

Symptoms.—In the nose are found soft, polypoid, papillo-

matous, and very vascular growths, in appearance not unlike
a raspberry.

Nasal secretion is profuse, and free bleeding is common.
Unless thoroughly removed, followed by cauterisation of

their bases, the growths show a marked tendency to recur-

rence.

(For full details of this disease the reader is referred to the
article by T. S. Tirumurti, M.B., CM., in the Practitioner,

November, 1914.)
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Definition.—By " cpistaxis " is meant bleeding from the

nose.

iCtiology.—The causes of nose-bleeding may be local or

conititutional.

I. Local :

(a) rra«wi(i<ij;»j.—This may be accidental or the result ol

operafive interference.

(6) Ulceration.—Such as may occur in syphilis, tubercle, or
malignant disease.

(c) Sew Growths.—As already stated, severe bleeding may
result from the presence of an angeioma or " bleeding poly-
pus of the septum."

id) Diseased conditions of the nasal mucuim tneinbrane—«.^'.,

atrophic rhinitis, and rhinitis sicca.

{c) Adenoids—This condition is not uncommonly the cause
of nose-bleeding in children.

(/) Foreign Bodies.—The presence of an unilateral, blood-
stained, muco-purulent discharge is verv suggestive of this

cause, especially in children.

II. CuNSTITUTlONAL :

(rt> Altered blood conditions, such as anaemia, pernicious
anaemia, l5UCOCylIia,mia, malaria, purpura, scurvy, ha:mo-
philia, etc.

(6) Unset 0/ certain of the acute infectious diseases—e.^',,

typhoid fever, influenza, pneumonia, diphtheria, whooping-
cough. Drs. de Havilland Hall and Sidney Phillips have
noted the close connection between certain cases of rheu-
matic fever and epistaxis, and Semon has pointed out that
this symptom was a critical feature in more than 30 per
cent, of the cases of relapsing fever which he investigated.

(c) Diseases associated with Increased Arterial Tension or
Obstruction to Return of Blood to the Heart.—Amongst the
former may be mentioned chronic interstitial nephritis
(granular contracted kidney). Tricuspid regurgitation, mitral
stenosis, aortic regurgitation, bronchitis, emphysema, and
large bronchoceles are conditicr.s harr;;, ring the venous
return.
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Cirrhosis of the liver has long been recognised as a cause
of epistaxis.

(d) Rarefied air, as in mountaineering and ballooning,
extremes of heat and cold, or sudden changes from one
to the other may produce epistaxis.

{e) Nose-bleeding is not uncommon about the age ofpuberty
in boys, and that it may replace the catamenial flow in

females would seem to have been provoci by sufficient clinical

evidence. •

(/) Chronic alcoholism, which probably acts by inducing
degenerative changes in the blood-vessels.

Morbid Anatomy and Pathology.—In the great majority
of cases the blood can be seen to issue in a pulsating stream
from a spot at the distance of about half an inch from the
anterior end of the cartilaginous septum, and a quarter of an
inch above the level of the floor of the nose. The small
vessel supplying the blood is a terminal branch of the " artery
of the septum," itself a branch of the internal maxillary
artery (tig. 6). In other instances the bleeding occurs
from small dilated venules in this situation, and then it issues
as a continuous stream of venous blood. Rarely, the ha;mor-
rhage arises from other intra-nasal regions—«.g^!, from a weak
spot in the "artery of the septum," just in front and opposite
the anterior end of the middle turbinal, or from the anterior
end of the inferior turbinal. The appearances presented by
the " site of predilection " vary considerably. In some cases
a varicose or aneurysmal cond.tion of the vessels on the
septum may be distinctly recognised ; in others, a small patch
of erosion or ulceration the size of a poppy or hemp seed
may be seen, and this condition is not uncommon in cases of
rhinitis sicca. Sometimes the mucous membrane is soft,
spongy, and slightly elevated ; at others, the spot looks pale
and atrophied; occasionally the only change to be distin-
guished is a slight alteration in polish and colour. Whatever
may be the local condition, a characteristic symptom is that,
on gently rubbing the part with a smooth probe, it bleeds
freely. As the result of a previous ha;morrhage, sometimes a
minute, black blood-clot may alone represent the weak spot
in the vessel wail from which the blood escaped.

In exceptional case . free flow of blood may occur from
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the inferior turbinal, or from an artery on the anterior part

of the floor of the nose. Kelly has drawn attention to a

hi '^f^rto unrecognised source of epistaxis which is generally

y<.:ry free and alarming. The haemorrhage is venous and its

source i^, tbt anterior ethmoidal veins which anastomose
V ih the vei - of the dura mater and with the longitudinal

^.niis : Vint; o. these veins accompanies the anterior ethmoidal
artery a.iil opens into the longitudinal sinus.

Symptoms.—Nose-bleeding may occur frequently or at

long intervals of time, and the flow may last for a few
minutes only, or continue with more or less severity for

hours. Epistaxis is sometimes preceded by headache which
is then relieved by the flow ; in other cases, headache may
follow the attack if the flow has been excessive.

The writer has seen two exceptional cases of nose-bleeding. In the first

the blood entered each tympanum and ruptured the membranes so that blood
flowed from both ears. The naso-pharynx had not been plugged and it is

difficult to explain how this curious complication occurred. In the second
case, a lady, sixty-two years of age, had suffered from profuse nose-bleeding
for seven to eight hours. When I saw her she was blanched, the left

nasal ca%ity filled with blood-clot, and its anterior region had been plugged
with a strip of gauze. Blood was flowing from the left lacrymal sac over
the conjunctiva and down her cheek. The bleeding spot was found with
much difficulty, and was situated on the septum opposite the anterior end of

the middle turbinal, and behind the vertical ridge of a deviated septum.
Cocaine and adrenalin solutions were applied, and bleeding was eventually
checked by means of the galvano-cautery. While waiting for the solutions to
take effect, some cocaine had also passed upwards through the lacrjmal sac,
and caused great dilation of the pupil, which was in marked contrast with that
of the right eye. Hoth patients recovered without any further complications.

Diagnosis.—There should not be much difficulty in deter-
mining the source of blood issuing from the nose. In the,
large majority of cases it will be found to come from the
anterior region of the septal cartilage—I'.f., from the " site of
predilection " already indicated. More rarely it may come
from adenoid growths in the naso-pharynx, or from ulcerative
lesion? within the nasal cavities. On the other hand, a
supposed hfematemesis may be only vomited* blood which has
passed backwards from the nose and been swallowed, and the
roughing up of blood (hemoptysis) may have a similar origin.

Prognosis.—Epistaxis generally tends to cease spon-
taneously. In nasal diseases, with the exception of malig-
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nant growths, a good prognosis may be given. Where the
haemorrhage is associated with symptoms of portal conges-
tion, the combination of local and general treatment will
almost mvariably effect a cure. Wh^^, however, we have to
deal with degenerative changes in the vessels combined with
high arterial tension, or with diathetic diseases, the prognosis
must be more guarded because death may be hastened bv
loss of blood.

In cases of granular contracted kidney and hypertrophy
of t e heart the occurrence of epistaxis should warn the
phys cian of the possible supervention of cerebral hemorrhage
or urccmic convulsions. Epistaxis in old people with de-
generated vessels also requires a guarded prognosis, because
It the flow of blood from the nose be too promptly arrested
one of the cerebral vessels may be the next to give wa".

In the presence of cerebral symptoms a history of epistaxis
is in favour of apoplexy, for it is not uncommon to find
epistaxis preceding a fatal attack of that lesion.
Treatment—In young people epistaxis may relieve undue

plethora and may be considered salutary wlien it is not per-
sistent or of too frequent recurrence. The patient should sit
quietly in an easy chair so that the blood may trickle for-
wards from the nose while the neck is freed from any con-
striction—f.^., tight collars. If it is considered wise to check
the hp.morrhage, the arms may be raised above the head and
an ice-bag or cold cloths applied to the nane of the neck and
to the nose while the feet are placed in N.ater as hot as can
be borne. I-ailing by these methods the nose should be
examined and if the bleeding comes from the usual spot (vide
supra), a small pledget of lint or wool soaked in a lo per cent
solution of cocaine, or a i in i,ooo solution of adrenalin
chloride, or in a lo per cent, solution of antipyrine in hazeline,
should be introduced into the anterior part of the floor of
the nose, and outside pressure applied to the ala nasi and
maintained for three to five minutes. Such treatment will be
successful in a ^eat number of cases. If the ha;morrhage
frequently recurs, the galvano-cautery at a red heat, chromic
acid, or nitrate of silver applied to the bleeding cpot will
usually effect a cure. To the small eschar thus produced some
carbohsed vaseline should be applied. When the hamor-
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rhage arises from a ruptured anterior ethmoidal vein it can
be checked immediately by packing a strip of gauze between
the middle turbinal and the septum.
The application of strong preparations of iron to the

bleeding point cannot be recommcded, for not only are
they irritating but the cotton-wool plug saturated with the
chemical is very apt to stick to the surrounding parts and
cause much pain and recurrence of bleeding when the plug
is removed.

There are few more efficient and painless methods of
checking intractable nasal haemorrhage whether due to
spontaneous epistaxis or resultii.„ from operative interference
than the use of Cooper Rose's tampon (fig. 70).

Fui. 70.—Cooper Ro<;e's Fpistaxi-. latupon.

It consists of an india-rubber bag connected with a tube,

which is provided with a stopcock. The bag is lubricated

with carbolised oil or vaseline, introduced into the nostril

in a flaccid state, and then distended by blowing it up
through the tube. It should be left in situ from four to

twelve hours in severe cases of epistaxis. Its removal is

painless and is rarely followed by a return of haemorrhage,
whereas neither of these advantages is possessed by strips

of gauze. An excellent substitute is the finger-stall of a
surgeon's glove packed with sterilized gauze.

When all other means have failed to arrest epistaxis, it

may be necessary tu plug the nose anteriorly and posteriorly.

The best instrument for carrying out the posterior tamponade
is a rubber catheter. Tli.s should be smeared with vase-
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line or oil and passed .)ack\vards through the nose until
the end if, seen in the pharynx ; this portion of the catheter
should now be drawn out of the mouth and tied to one end
of a ligature, to the middle of which is attached a pledget of
sterilised gauze of sufficient size to occlude the posterior
nares. When the catheter is withdrawn through the nose
the gauze will follow, so that the posterior choana becomes
occluded while the distal end of the ligature projects from
the mouth and enables the plug to be removed when the
bleeding has been effectually checked. The nostril should
then be plugged anteriorly. After an interval of eight or
ten hours the gauze should be removed from the anterior
and posterior nares and the nasal cavities cleansed with
a warm alkaline spray. The writer has never yet found
It necessary to adopt this somewhat unscientific method
of checking hamorrhage, and it must be remembered that
posterior plugging is not a procedure to be lightly under-
taken because deaths have been recorded from suppurative
aural complications, pyasmia, and tetanus caused by this
mode of treatment. Furthermore, the presence of the plug
is very uncomfortable to the patient.

Bellocq's cannula, which is shaped like an Eustachian
catheter may be used instead of the gum-elastic catheter;
It is passed into the nasal cavity like the aural instrument.
When the wire spring is released, its distal end appears in
the mouth and the captive gauze is threaded on to it before
the instrument is withdrawn from the nose.

Allusion has already been made to the importance of the
hver as a factor in the induction of epistaxis. Several
instances of intractable nose-bleeding have been cured by the
counter-irritation of large blisters over the hepatic region.
When the h.eniorrhage has ceased, either spontaneously or

after treatment, it is advisable if there has been a large
loss of blood or the patient is debilitated to adopt
measures to prevent its recurrence. A mixture containing
sulphate of iron and sulphate of magnesium (formula No. 20)
generally answers well. In the intervals between the attacks
treatment should be directed against the underlying cause.
hoT nstance, the local conditions should be carefully
examined and any erosion or ulceration of the mucous
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membrane treated. It is most important that no crusts
should be allowed to form in the nose on account of the
tendency to bleeding which their separation entails.

Portal congestion should be treated by the adminis-
tration of saline aperients and a suitable diet. If the
patient be anaemic from loss of blood it will be necessary
to give iron in some form, and the addition of arsenic
will often increase the good effect of the iron. Finally,
an objection may be raised that it is not desirable to
cure an occasional epistaxis, but if the precautions which
have already been alluded to be taken, the hemorrhage from
the nose may be arrested without fear of any injurious effects.

This is especially true in the case of the young and middle-
aged; in old age, or where the arterial tension is high,
more caution must be exercised.

EXTERNAL DEFORMITIES OF THE NOSE.
These may be caused by (i) couj^enital, (2) hanmaik, or

(3) pathological defects.

I. Congenital Defects.

Among the most common of these are marked depression
of the bridge of the nose, which produces the so-called
" saddle " nose ; the exaggerated aquiline nose, caused by an
excessive development of the nasal bones ; the " crooked

"

nose, which may be due to deviation of the septum ; undue
prominence of the "columna nasi," so that the inner aspect of
the vestibules are unduly conspicuous; collapse of the ala
nasi, producing narrow slit-like nostrils; or the opposite
condition, where the nostrils are abnormally wide and gaping.
An uncommon congenital irregularity is the " notched "

nose, where a deep depression divides the tip of the nose.
Equally rare is a small prominence caused by a dermoid

cyst at the junction of the nasal bones with the central plate
of the ethmoid and the triangular cartilage. The writer has
seen two instances of this, and each patient complained of
the occasional discharge of " matter " from a minute opening
which led into the more deeply seated cyst.
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Congenital occlusion of the anterior nares has already been
referred to.

2. Traumatic Defects.

These may result in a depression of, or below the bridge
of the nose, a " crooked " nose, or deformities arising from
cicatrisation of wounds caused by any form of traumatism.
As a general rule, external irregularities are combined with
deformities of the septal cartilage, the central plate of the
ethmoid, and the vomer.

3. Pathological Defects.

Amongst the most common are those caused by congen-
ital or acquired syphilis, which produce the well-known
deformity of " saddle nose," or a depression immediately
below the nasal bones, arising from loss of support of the
septal cartilage. In other instances portions of the als nasi
or of the columna may be destroyed and in the resulting

cicatrisation an unsightly distortion of the tip of the nose
may be produced. In the last-named region lupus frequently
induces a similar result and in some cases may destroy all

the soft parts of the nose.

Collapse of the al.e nasi with slit-like nostrils is not un-
common as a consequence of the long-continued mouth
breathing of children who suffer from adenoids.

Excessive broadening of the nose in patients suffering from
nasal polypi has already been referred to (p. 126). A similar
appearance is less commonly seen as a result of periostitis of
the nasal bones and the ascending process of the maxillary
bones. The writer has met with several instances of this

deformity which could not be explained by any pathological
condition within the nasal cavities or in the accessory
sinuses, neither was there any evidence that it was a
syphilitic manifestation.

Acne rosacea and lipoma nasi are diseases of the skin
which may lea \ to great deformity of the end of the nose.
Treatment.—When the defect is of congenital origin, as a

i^cncrul ntle it will be wiser to wait until the age of puberty
has been passed before undertaking surgical measures.
Operations to correct nasal deformities in young children
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are difficult : (i) Because the involved areas are small,
and access to the nasal cavities is very limited

; (2) in
the process of healing more regenerative tissue is pro-
duced than in a young adult, and this may add difficulties
and complications to an otherwise successful intervention;
(3) in the application of splints, mtra-nasal plugs, or any
other form of support, the surgeon will meet with resistance
rather than help from the patient who is too young to be
anxious to improve the deformity.

These remarks would, of course, not apply in cases of
collapse of the ahe nariuii., where such causative or con-
tributory factors as adenoids should be dealt with as early
as possible, and still less would they be considered in those
rare instances of congenital atresia of the anterior nares.
For the reasons above cited, the writer prefers to postpone

operation till the sixteenth or seventeenth year, or even
later if the defect is not a striking one.
Assuming intervention has been decided upon, it is obvious

that whenever it is feasible, the intra-nasal route should be
followed in preference to external operation in order to avoid
any scar.

Congenital Depression ofthe Nasal Bridge.—This may be
remedied in two ways: (i) By the injection of cold paraffin
{vide p. 165) ; (2) by the insertion of a strip of decalcified
bone. The incision is made through the nasal mucous
membrane, opposite the lower border of the nasal bones;
the tissues covering these are then separated from the bone
by a small, sha.; periosteal elevator, a strip of decalcified
bone inserted in the middle line, and sterilised gauze packed
into the nose over the incision in the mucous membrane. It

should be needless to add that the strictest aseptic pre-
cautions must be adopted.

The Exaggerated Aquiline Nose.—A partial submucous
resection will be necessary in order to remove that portion
of the septum corresponding to the prominence of the nose,
in order to allow for the recession of the last named after the
second step of the operation. This consists in makin^ an
incision in the nasal mucous membrane where it forms the
posterior marcin of the pyriform aperture, and continuing it

upwards along the lower border of the nasal bones. A sharp
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elevator is now introduced, and the soft tissues must be
separated from the bony prominence on each side and over
the bridge of the nose.

An inverted V-shaped piece of bone must next be removed
from each side by means of a fine nasal saw, which replaces
the elevator in the subcutaneous area; the saw-cuts are
made from without inwards into the nasal cavity of each
side. The bridge of the nose is now forced downwards, so
as to obliterate the inverted V's, and sterilised gauze packing
inserted.

Crooked Nose.— This is always associated with a de-
flected septum which can be straightened by a sub-
mucous resection and in certain cases the external defect
will be improved thereby. When it fails in this respect, it

may be necessary to adopt the subcutaneous procedure
recommended for the aquiline nose, except that it may be
necessary only to remove bone from the convex side of the
deformity, and merely divide that which corresponds to the
concave or flattened side. In this way it is possible to
mobilise the bony deformity before fixing it in the middle
line and supporting it by suitable intra-nasal packing or by
an external uni- or bilateral splint.

Notched Nose.—This can be improved by removing the
skin which covers the exten;al depression and then drawing
the edges of the wound together. The patency of the
nostrils must be maintained by inserting and temporarily
fixing a suitable portion of rubber drainage-tube.
The prominence caused by a dermoid cyst can only be

remedied by careful dissection from the outside.

Treatment of Traumatic Defects.

To restore the deformity caused by a " broken nose," it is of
the greatest importance to replace the fragments within a few
hours of the injury and before inflammatorv changes have
taken place. Unfortunately, the patient often has no other
treatment accorded him than the application of evaporating
lotions or cold compresses to the nose. Under general
anfesthesia there is little difficulty in successfully resettling a
nose broken a few hours previously, but every day adds ^o
the difficulties produced by inflammatory swelling and
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extravasation of blood because they disguise the situation

and extent of the injury.

If the surgeon sees the patient before these conditions
have arisen, it is not difficult to raise the depressed nasal
bones and to straighten the fractured septum with his little

finger (gloved) passed into one or other nostril. The nasal

cavities should then be packed with sterilised gauze in such
a way as to keep the parts in position ; the packing must be
removed not later than twenty-four hours. It may be
necessary to repack for the next three or four days, or until

the inflammatory exudate is sufficiently firm to retain the
fractured portions in their proper position.

When the case is not seen until traumatic inflammation
and blood extravasation have rendered the nature and extent
of injury indeterminable, it will be wiser to postpone
surgical treatment until these symptoms have entirely

subsided, so that a more exact diagnosis may be made and
the necessary treatment carried out. This may involve the
refracture, and raising into position of depressed bone or
ca.tilage.

Treatment of Patholog:ical Defects.

For the saddle nose caused by syphilis, injections of hard
paraffin have been used with success, and the degree of im-
provement will very largely depend on the amount of loose

skin and subcutaneous tissue covering the nasal bones (vide

p. 165) which is available. It is useless to inject paraffin

unless it has a bony bed to rest upon.

When considerable loss of substance has taken place, and
if the disease {e.g., syphilis or lupus) which caused the defect
has been cured, plastic surgery may prove of great service,

but it must be remembered that in such instances the nutri-

tion of the tissues is not in favour of the best results.

The treatment of alar collapse has been discussed (p. loS).

Its prevention is easier than its cure.

Acne rosacea and fibro-lipoma, when developed to excess,
can only be treated satisfactorily by free removal of the
redundant nodules with a scalpel. The raw surfaces become
covered with healthy granulation tissue which may be
grafted with skin from another region of the body, or in

smaller areas it may be allowed to cicatrise.
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CHAPTER VII.

DISEASES OF THE ACCESSORY SINUSES
OF THE NOSE.

INFLAMMATION OF THE NASAL ACCESSORY
SINUSES.

In no department of rhinology has so much advance been
made during recent years as in that which deals with inflam-
mation of the accessory sinuses of the nose. The subject is

a large one, its literature is very extensive and shows little

sign of diminishing. The successful pursuit of this branch
of surgery will need much patience on the part of the
student in order to acquire a practical knowledge of the
anatomy of the parts concerned, and to attain that manipu-
lative de.\tciity which will enable him to deal with the
diseases which affect these regions.

The work which has been done upon the subject is com-
mensurate with its importance, and this can be scarcely over-
estimated when we bear in mind the many diseases and
obscure symptoms which have been proved to be due to the
absorption of to.xins from suppurative foci in the nasal
accessory sinuses.

The morbid conditions may be so widespread and so far
removed from the local source of infection that it behoves
the general physician and the ophthalmic surgeon, as well as
the specialist in nasal diseases, to bear in mind the part
which the nasal sinuses may play as a possible factor in the
causation of the patient's symptoms.

This IS the more necessary because the patient will often
make no mention of his nasal trouble, and even when ques-
tioned on the subject he may disarm suspicion by stating that

igo
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he only suffers from " chronic nasal catarrh," a term which,

from the popular point of view, covers the large majority of

cases of suppuration in the accessory sinuses.

Frequency of Accessory Sinus Suppuration.

It has been estimated from statistics gathered from various

oto-Iaryngological cliniques that about 2 per cent, of the

entire population suffer from inflammation of the accessory

sinuses. Post-mortem investigations place the figure at

33 per cent., but this is the result of naked-eye appearances

which admit many fallacies. If the histological evidences of

inflammation were made the criterion, probably 2 per cent,

would prove the more accurate proportion.

Symptoms.— These may be general as well as local.

Amongst the first may be mentioned " general ill-health,"

loss of weight, obscure attacks of pyrexia, disorders of sleep,

some of the graver types of ana;mia, " rheumatic pains " in

the joints or limbs, frequent " attacks of liver," and other

equally indefinite symptoms.

The nervous system of such patients is especially liable to

suffer, and the symptoms are often described by them in such
terms as, " My brain seems in a fog," " I cannot concentrate

my attention on my work," " My memory is getting so bad,"

while in other instances depression and symptoms of neuras-

thenia arc predominant.

The digestive tract may be involved, and loss of appetite,

sickness, pain after food, and other symptoms of mal-assimi-

iation may result from the swallowing of infective material

from the nasal sinuses. William Hunter has drawn par-

ticular attention to this m ,tter as a cause of some of the

graver forms of ana.'mia.

The lower respiratory tract may be affected, for it is well

known that certain types of chronic laryngitis are frequently

due to infection from the nasal sinuses. Bronchial catarrh

and chronic bronchitis have often been cured by the removal
of suppurative foci in the nasal sinuses?.

S. T. Darling (Journ. Amn. Med. Ass.. Nov. 10, 1906) investigated this matter
in fifty-two autopsies, thirty-seven of which were pnei;mococcus infections, and
writes

:
" It has been found that y2 per cent, of all pneumococcus infections
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c^l7inflamrHnn°r" * ^'''y ""^'"'"^ degree more or less typical pneumo-coccus inflammation of one or more of the accessory nasal sinuses A
r^nl r" '"'P°^/'^~ '^ 'he age of the sinus aLti^n which has bee^

fh^I^W n'

^""'".""^ '"« °f 'he lung or meningeal lesio^
; 9 pe cent ofthe lobar pneumonic cases showed a sinusitis All ^,=. / .

coccus meningitis presented an infla^nra^irofZTLt Tl'llTsand m every one the middle ears and mastoid cells were normal In^hi.

rrus^r
"""^''' ''"'' ^ "'' ""'• -- ^-"'^ ."be"r<:.iate;v.Jh

rh™*' ^yf'P'"'"^*" the nose such as purulent nasal dis-
charges and nasal obstruction, are amongsi the commonest
complamts. and will be referred to in detail later on!
It has already been mentioned that "nasal" and "post-
nasal catarrh are the terms almost always used by patientswho are the subject of local suppuration in the nasal sinuses!Uurmg recent years it has been proved over and again
hat many cases of orbital phlegmon, conjunctival diseases,

affections of the interna structures of the eye. optic neurit!and atrophy, have resulted from infection derived from the
nasal accessory sinuses-a fact easy to understand when their
close anatomical relationships are borne in mind

Again, post-mortem examination of cases of septic menin-
gitis has demonstrated the fact that in an increasing number
of cases, he original source of infection arose in the nasal
sinuses although that source was unsuspected during life

J.llfi'f '/ ^? ''''" .^^""'^^"tly proved that recurrent
attacks of facial erysipelas have been caused by infection
from a purulent discharge emanating from one of the nasal
accessory sinuses (vide C. Holmes, Trans. Amer. Laryn
Ass., 1907).

^ai^ii.

iEtiology of Acute Inflammation of the Accessoiy
Sinuses.

The following are the chief factors in the production of
suppuration in the accessory sinuses :

I. Infection by the Pathot^cnic Orgmmms of Certain of the Acute
Spccijxc /^«.m.-Acute inflammation of an accessorv sinus is
frequently due to the extension of a similar condition from the
nasal cavit.es; probably this always happens during the course
of an ordinary "cold in the head.- but in such circum-
stances resolution usually takes place and the mucous mem-
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branes return to their normal condition. When, however, the
inflammation results from infection by the pathogenic
organisms of one of the acute specific fevers, it may be
more severe and suppuration may take place. Such an event
has frequently complicated the course of influenza, and to a
less degree that of scarlet fever, measles, diphtheria, enteric,
whooping-cough, and erysipelas.

As to the mechanism of the infection, it is not unlikely
that it occurs in the following manner : The nose and its

accessory sinuses are lined with a continuous mucous mem-
brane, and the sinuses communicate with the nasal cavities
by openings which in many instances arc so small or
are so situated that free drainage is inefficiently provided
for. When inflammation occurs within the nasal cavity it

extends to the mucous membrane lining the accessory
sinuses, and the coincident swelling and oedema around the
natural openings of these bony-walled air cells will almost
certainly entail some retention of the inflammatory secretions.

In this way an excellent medium for the further growth of
pathogenic organisms is formed.

Inflammation established on such a basis will be greatly
enhanced by pre-existing pathological conditions within the
nose, and particularly by those which hinder spontaneous
drainage from the accessory sinuses

—

e.g., deflected septa,
nasal polypi, enlarged middle turbinals, or the grosser forms
of hypertrophic rhinitis. Any condition of ill-health or the
presence of constitutional disease

—

e.g., syphilis, tubercle,
kidney disease, diabetes, etc.—will act as predisposing factors.

II. Local Infection.—Diseases primarily infecting the
nasal cavity may spread to the adjacent sinuses—e.g^., the
infection of a "cold in the head," suppuration around a
foreign body, atrophic rhinitis, the lesions of tertiary syphilis,

malignant disease. Many acute antral infections have
followed the unwise practice of douching the nasal cavities,
and in this connection Luc has cited cases following " feet-
first " diving, which probably acts in the same way—i.^., by
forcing infected water into the air-cells.

III. Infection following Operation^ vitltin the Nose or
^aso-Pharynx.—The writer has seen acute antral inflamma-
tion follow the removal of a chronic foul abscess in an

•3
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adenoid growth, and acute inflammation develop in a right
antrum two days after a radical operation for a chronic
empyema in tiie left maxillary sinus (antrum).

Similar results have followed the incautious use of the
galvano-cautcry in the middle meatus.

Kk;. 7i -Kclaticn .,t IXntal Dis.ase to Antral Suppuration (Semi-diagrammatic).

^"
I':;vii;'v V.nft'

""'
"•''^I'Tr

'" "''' ""• "' » '""'^'" '"""' has broken into the antrallaMtN, but has pushed the iriuco peruMeum in front of it. (Jn the left side thedental suppuration lias hurst into the cavitv of the maxillarv sinus.

l-ICi. 73-— Kel.itiiin of Dent.il Disease to Suppuration in the Ma.xillary Sinus
(.Senii-diai:raininafic).

The rifrht side simws earies ,,f the rrown of a tirst m<ilar tooth, and an alisress at the
r.Kit. On the left side a pvorrh.iie p.Kliet of pus i, seen on the outer sideand a wati h-jjlass swellintf on the palatine side.

The auth.ir is indebted to Dr. Mahu ( I'aris) and Sir Stflair Thoms.m for permission
V.'

"*', 1'";^'' ""-"•I"""- ("Disease, of the .Nose and I hrcat. ' London
( assell A: ( o., 1015.)

I\'. Carious Teeth.—This is a common cause of antral
inllammation, and in most cases it is due to the bursting of
an apical absce.^.s Into the sinus above it. In other instances
a slow chronic septic inflammation of the alveolar socket
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may eventually perforate the floor of the antrum. With
reference to this matter, Sewill says

:

" The roots of several teeth are separated from the cavity

by merely a thin layer of bone; sometimes the roots
of molars extend within, covered only by a thin osseous
film beneath the mucous membrane. Periodontitis affecting

such roots may give rise to suppuration, and this extending
to the antrum may establish empyema, or pent-up dis-

charges from suppurating or gangrenous pulp of the teeth

may make their way through root foramina into the cavity

and excite the disease." The accompanying figures will

demonstrate the manner in which dental suppuration may
infect the antrum. Unerupted teeth (fig. 78) may cause
pathological changes in the antral mucous membrane. The
writer has removed such a tooth from the floor of an antrum
in which the mucous membrane had undergone polypoid
degeneration {vide infra, fig 85).

y. Traumatism

.

—There can be no doubt that traumatisms
occasionally act as exciting causes of sinus suppuration.
The most severe case of bilateral frontal sinus suppuration
seen by the writer followed a kick from a horse on the
patient's forehead. This was soon followed by suppuration
which spread over nearly the whole scalp and necessitated
many incisions for purposes of drainage.

In such circumstances it is probable that fracture of bone
is caused, and that the involved sinus fills with blood and
inflammatory exudation which become infected by way
the nose.

It is not uncommon for a patient to state that his antral
symptoms dated from a difficult tooth-extraction. Here
it is probable that the floor of the antrum was acciden-
tally perforated, and infection conveyed to the sinus at
the time of operation or that it supervened shortly after-

vards.

VI. One Sinus may infect Another.—In this way pus from
a frontal sinus may infect an antrum by discharging into it.

A reference to fig. 107 will show how easy it would be for pus
to flow from the upper into the lower cavity by way of the
iiifundibulum.

We must, however, be careful to distinguish an antrum
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which acts as a reservoir of pus from one that actually
generates the discharge.

Chronic Inflammation of the Accessory Sinuses.—As a
general rule chronic suppuration results from the non-resolu-
tion of an acute inflammation, and this may be due to con-
ditions which obstruct free drainage (vide supra), or to the
virulence of the initial inflammation.

Whether the process can ever be chronic from the com-
mencement is diflicult to decide. Many patients are quite
unable to recollect any acute symptoms which marked the
onset of their discharge, and it is conceivable that in a
patient who is very subject to nasal catarrh, and whose
membranes are in an unhealthy, hypertrophied condition, a
mild infection should graft itself upon them, and that a
purulent discharge should replace a mucoid seer* t ion with- ^

out the process being accompanied by acute symptoms.
Chronic suppuration from an antrum may be maintained

by a dental " root abscess " which leaks into the sinus, and
keeps up an inflammation of the mucous membrane by the
irritation of the septic discharge.

A debilitated state of the patient's general health will be a
strong predisposing factor in the promotion and continuance
of chronic suppuration in one or mere rf the sinuses. It is

very remarkable how a sea voyage will sometimes almost
entirely check a purulent nasal discharge, and how this will

commence again when the patient follows his accustomed
life, especially when this confines him to a sedentary occu-
pation in a large city.

Bacteriology.—The infection is usually a mixed one, and
four types of organisms are commonly met with—viz.,

streptococci, pneumococci, staphylococci, and diplococci.

Lewis and Turner (EcUnhnriih Medical Journal, April, 1910)
have, amongst other conchivi jrs, shown :

(a) The four princip;i! iyp( b uf c occi found are the pneumo-
cocci, streptococci, staphylococci, and diplococci of the type
of Micrococcus catarrhalis.

(b) Hacilli are less common, but not infrequently there
occur the Bacillus coli and its allies ; putrefactive bacteria,

such as proteus ; dental organisms, such as B. gangren(£pulp,,-

and B. nccrodcntalis ; an obligate anaerobic group, of which
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the most common are the B. ramosus ; a diphtheroid group

;

and the B. influenzce.

(t) As indicated both clinically and bacteriologically, in-

fection of the maxillary antrum is of nasal origin in two-
thirds, and of dental origin in one-third of the cases.

[d) In recent sinus suppuration, streptococci, when present,

are virulent in 60 per cent. ; in chronic suppuration they are

virulent in 30 per cent.

(c) Fcctor may be present in antral suppuration of very
recent origin, and in nasal as well as in dental cases.

The pathological changes, as well as the symptoms,
diaf,nosis, and treatment of sinus inflammations, will be
considered in connection with the cavities involved.

THE SURGICAL ANATOMY OF THE
MAXILLARY ANTRUM.

The maxillary sinus, or antrum of Hi^jhmore, is usually a pyramidal-shaped
ca\ity, and is hollowed out of the body of the maxillary bone. At birth the
antrum is represented " merely as a slit-like indentation upon the outer wall
of the nasal chamber " (Logan Turner). Its increase in size continues until

adult life, and is brought about by growth followed by absorption of cancel-
Ions liony tissue between the orbital plate and the alveolar margin of the
superior maxillary bone (figs. 74 and 75K It is not uncommon to find

asvmmetry of the antra (fig. 79).

The lining membrane of the antrum is ciliated and contains mucous glands
(fig. 77)1 while the fact that a periosteal membr.-ine covers both the outer
.md inner walls may explain the rarity of caries or necrosis in cases of long-
continued chronic suppuration.

The Roof of the antrum forms the floor of the orbit, and in it lies the canal
of the infra-orbital nerve and vessels.

Sometimes its inner and posterior border is occupied by one or two
ethmoidal cells, and these should not be o\erlooked in radical operations
upon the sinus.

The Floor is formed by the alveolar border and "palate process " of the
siiptrior maxilla. The roots of the second bicuspid and the first and -ccond
molar teeth often come into proximity with the cavity of the antrum (fig. 76),
anil root abscesses of these teeth are apt to cause inflammation of the sinus. In
some cases the first bicuspid may be near the floor, but as a rule it is anterior
to it.

The Posterior Wall forms the anterior boundary of the zygomatic fossa.
Inner Wall.-.Thi- =hr.u!a !>e c!o^c!^ siu-.hcd, for an intimate knowicdge of

Its relations is essential for the understanding and treatment of certain patho-
logical conditions. It may be divided into the part above and the part below
the attachment of the inferior turbinal.

I

m
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The latter usually consists o( a thin bony plate and the upper part of this
is the rcRion selected for puncturing the antrum for purposes of drainage
and exploration.

On the contrary, the naso-antral wall may be so thick that it is difficult
to pierce it with any of the slender trocars used for exploration of the antrum.
The lower end of the naso-lacrymal duct is contained in the anterior

portion of the inner antral wall.

Above the attachment of the turbinal the outer wall is chiefly membranous,
and in this region is situated the ostium maxillare (fig. 78). This forms the
natural communication between the antrum and the nasal cavity, and since
it is situated just below the roof of the smus it is not well placed for pur-
poses of drainage.

The "ostium" lies concealed in the lowest portion of the infundibular

I'm;. ;r,.—Antium Opened from External Aspoct (Onodi).

//, .'\mriiin ; /. palatine rmjcss ; n-f^, lecth exposed in their sockets;

(/. .^p!. cs of ilent.il roots exposed in .intra! ritjor.

groove ; it is hounded internally by the lip iif the uncinate process, anil
above by the l)ulla ethmoidalis—a large .-interior ethmoidal cell. The
"ostium " is l)pst seen by drawing downwards and inwards the lower lip of
the hiatus semilunaris which is formed by the uncinate processof the ethmoid
(fit; 107).

Sometimes an accessory opening may be seen behind and below tlie

natural ostium and above the posterior end of the inferior turbinal (fig. loj).

It m.iy determine the flow of dischar>;es into the naso-ph.-irynx.

Anterior Wall. This -^ mainly formed by the c.-milie l.j:,»;i wliitli js

bounded externally by the malar, or zysomatic -alveolar ridge and internally
by the canine ridge, .\bo\e is the facial opening of the infraorbital canal.
The canine fossa is opened in certain radical operations upon the antrum.



this

lage

cult

urn.

rior

3US,

the

nee •

pur-
\

ular ~

f

4P
'v

^
1^iliP^^lai

\ -

M^^

l-ic. 77. \i.rni;il l.mini; <il' liitirn.il W.ilU cif Ih. AiitiiiiM.

,
< i'i..l.Ml r|Mil„-l,„r, ; , i,,„ ul.,r . Ii.iih,, I : „ ill,, „l,l.i-i, ,,,i,l ,.ll„i , , .i,i,.-lI ,.,

ll"i..-,,IU.

I l'ii-|i.ii.(1 liy U \.ilt \\ Mii;r;u.-.i

i

/r' /.r , r^r^r u,



I

I f

i !

i I





\. M,,,;, .|i.,«r,

, ,i;l ,r\ ..ulnii.i c .111 If -. \i.

i: \ , iwit\ ,.|.i Mii^ lull, .ii.iiiiiii.

r.^ -.1 t>,.-.-llmini.l.,l ^t,!!., I
,1.. rniiMI

I
I

I ~Hpc-n..i . lliii. .i.l..l i ill. i.p. 1111^ ii,r

1,1. .,l|.l 11..1 1111-..IU-.



THE SUKGICAI. ANATOMY «l- THK MAXll.LAKV ANTRUM 1<)(J

ANATOMICAL V. I IONS OP THE ANTRUM.

Aljrmmetry liis 'fen .ilrcailv referred to (fiK. ••)).

LocuUtion of the Antrum. This rs .1 rirr comlition ifii;. So . Drown Kelly

has recorded n c.isc in which the " Iffi .inlrum cont;«ii\i-d the thief cavity

and four smaller apparently ilo-^ed mmpartmrnts " •

The writt^r has met with one case in whirli the radical canine fossa opera-

tion failed to cure suppuration
; a second operation showed that the discharfje

came from a ' loculus ' which occupied the malar renss and only com.
municated with the main antral cavity by a small openini<

It is obvious how such conditions would render diaKUosis difficult and
treatment by the endo-nasal route of no value

Ridges.—These arcKcnerally found on the floor of the sinus and are not un-

common. They tend to form recesses which hamper free drainatfe, and in

dist.ased conditions promote the growth of unhealthy mucous membrane.

Ill1'

l'"i(i. ;>— \.<ymmctry iif Antrum. Into the left antrum the nmt oi a twitli

is projectinif.

(I**10m the Vienna Anatomical Mu->euin.t

Accessory Ostia -One idijs -S ,ind loj) or more may Ik; pieseni, .u\\

arc more common .ifler mi<lille life, Kelly considers tliat ihiTe may be mmhu
lej.iiiiinship between cyclic discise of the mucous membrane and the presence
of accessory ostia.

It is not uncommon to find cysts in the antral mucous membrane; they
may be few or many, .ind vary in size from a pea tu a hazel nut. .\s a
.general rule they Krow from the floor or inner wall of the sinus.

It will be noticed how easily pus cominj; from a frcntal sinus or an
ethmoid.al cell will tend to follow the curve of the infuiulibulum and trickle

into the antrum throueli its ostium, which is situated at the lowest point

ol the curve. In this way an antrum may appear to be diseased when in

Gl. w .l/i.//ui/ /fivcif.f, October and November, IJ04.
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reality it is only acting as a reservoir for the discharse which is L'eneratedm a hi)jhersinus.

When the antrum is large, it may l)e separated from the corresponding
sphenoidal sinus only by a thin bony septum (6k. 8o),

In dry specimens the relation of the antrum to surrounding parts seems
very obvious, but under natural conditions the surface of the anterior wall
available for operative interference is limited and the tendency is to imagine
the antrum to be more median in position than is the case. A surgeon in
endeavouring to trephine the anterior antral wall has been known to miss the
sinus altogether and 6nd himself in the nasal cavity. On two occasions

KlG. .So.—Coronal Section of Adult .Skull (Onodi).

Ihav-e removed from the right inferior meatus a silver drainage-tube which

antrum"i;"hTr'.'";°
'"-^

^T'"''
"""' ^'^ ^"PP°-<' '° be^draining heantrum

;
it had entirely missed this cavity.

Acute Non-Suppurative Inflammation.

Symptoms.—There is a characteristic discharge of clear
mucus from the nose associated with slight aching in
and around the cheek. Slight degrees of pyrexia and
correspond.ng constitutional symptoms may be present.
It the antral ostmm becomes closed by the inflammatory
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swelling, a feeling of tension in the cheek may be experienced
and this may give way suddenly to the accompaniment of
a free flow of mucus from the nose.
Examination.—The nasal mucosa of the affected side are

swollen and hyperamic. Transillumination and radio-
graphy may show a slight degree of opacity. Exploration
IS not infrequently followed by a gush of clear fluid through
the cannula, or it may flow from the nostril on gentle
inflation through the cannula.
Treatment.—This should be based on the principles laiddown an the treatment of acute suppuration of the antrum

{vtde mfra) Exploration and irrigation with warm normal
saline solution will often give immediate relief to the
symptoms. If it fails to do so, the middle meatus should
be anaesthetised with cocaine and the natural ostium freely
enlarged. ^

Chronic Non-Suppurative Inflammation.

Chronic Antral Catarrh.

The author believes that this condition is much commoner
han IS usualy supposed, and is too often regarded and
treated as a chronic nasal catarrh "

; in other words, if no
purulent discharge is seen in the nasal cavities, and trans-
illummation reveals no opacity, it is taken for granted that
the smuses are normal. It is here that radiography may
be of great value, because many of these cases will showan opacity which is caused by degenerate or chronic
inflammatory conditions of the mucous membrane
Symptoms—These include more or less discomfort in

nn 1 ^ u °u'"'''^
*>'P"' °f ""'""^'g'^ '^^^"^^ to regions

supplied by the hrst and second divisions of the fifth nerve
nasal obstruction and its consequences, and a chronic
excessive discharge of mucus from the corresponding nostril,
in other cases recurrent attacks of acute antral suppuration
nave been observed.

Examination.—The nasal mucosa are hypertrophied and
often present a sodden aspect, especially in the middle
meatal region, where adematous or even polypoid mucousmembrane may be observed.
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Transillumination may be ecjual to that of the normal

side, whereas radiography would show an opacity which

should give the clue to the source of trouble.

Exploration and irrigation will often result in the dis-

charge of a thick nummulus of glairy mucus, which in

some instances is of a curious translucent, orange-yellow

colour.

If the antrum is filled by a single polypus, or by many
smaller polypi, it may be impossible to irrigate the sinus

through a cannula.

Treatment.—In cases of comparatively recent origin in

which the mucous membrane has only undergone a slight

degree of thickening, lavage of the sinus for five or six con-

secutive days may effoct a cure. Hut if polypoid degeneration

has taken place, radical measures must be adopted which aim

at removal of the diseased mucous membrane and the

establishment of free, permanent, and spontaneous intra-

nasal drainage (vide pp. 212 and 215).

)

i {

i i

ii

SUPPURATION OF THE MAXILLARY SINUS ; ANTRAL
ABSCESS; EMPYEMA OF THE ANTRUM.

Suppurative inflammation of the antrum may ' _ acute or

chronic.

i. Acute Suppurative InPiammation.

iEtiology.—As already stated, infection may enter by

way of the nose, or result frotn septic inflammation around

the root of a tooth. In acute cases thi; accompanying
symptoms will generally enable one to determine the mode
of origin, and it is important to ascertain this because the

prognosis is better in cases of dental than in those of

nasal origin. When the antral inflammation arises from

dental causes, it is usually preceded by toothache, which

often ceases suddenly as the more typical antral symptoms
develop.

Morbid Anatomy and Pathology.— There will be con

gestion, swelling, and (edema of the lining mucous mem-
brane, which may be general, or more or less localized.

The mucosa of the corresponding nasal cavity is simul-

taneously red, congested, and cedematuus. The exudation.
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at first serous soon becomes purulent, and is frequently
intimately mixed with blood, so that the discharge has
a reddish-grey appearance when it is washed from the
sinus.

Bacteriological Examination.— Vide p. 196.
Symptoms.—The patient usually complains of a feeling

of painful tension within the cheek which is aggravated by
roughing, bending the head low, or when making any straining
efforts. There may be also acute pain on pressure over the
canine fossa, and the neighbouring teeth may ache.

Pressure over the malar bone or over the cheek is often
painful, while headache may be a distressing symptom and
of greatest severity in the supra-orbital region.
The temperature may be raised to 10.2° or 103° F., and

the patient will probably feel ill and depressed. Generally
speaking, the inflammatory exudation will soon find its way
into the nose, when the local symptoms will subside; but if

the pus should be retained under tension, not only will the
general and local symptoms increase in severity, but there
may be added to them redness, swelling, and cedema of the
cheek and bulging of the inner antral wall in the middle
meatal region.

When once a free discharge has taken place, the inflam-
matory symptoms tend to subside, the purulent discharge
lessens, and the parts may return to their normal condition.

Diagnosis.—In addition to the above symptoms, examina-
tion of the nasal cavity may reveal intense congestion and
swelling of the mucous membrane when compared with that
of the healthy side, and pus may be seen in the middle meatus.
Transillumination and radiography (if necessary) reveal a
definite opacity of the inflamed sinus.

In case ofdoubt the antrum should be explored through the
inferior meatus (p. 213), or through a tooth socket if it be
clear that dental mischief has been the cause of the sinus
inflammation.

The writer has frequently found when exploring an acutely
mflamed antrum that it has been impossible to inject any
fluid and that the attempt causes increased pain ; this
IS probably due to the fact that the cavity of the sinus is

completely filled by the inflamed mucous membrane.



204 UISKASES OF THE NOSE AND THROAT

i

i i

i
'

Prognosis.—This is favourable in cases of dental origin,

but less so when infection occurs by way of the nose as a

result of influenza or other specific fevers.

The increased severity of these torms may be due, not only

to the virulence of the organism and its more intimate infec-

tion of the mucous membrane, but also to the debilitating

effect of the specific poison upon the general constitution of

the patient.

In both modes of infection the more quickly free drainage

is established, the better will it be for the speedy and per-

manent relief of the symptoms.
Again, the prognosis as to ultimate cure will largely depend

on the condition of the nasal cavities and their freedom

from obstruction or other pathological conditions.

Treatment—(a) Cases <>/ Dental Origin.—The offending

tooth should he removed, the antrum freely opened through

the diseased socket, its cavity gently irrigated with warm
saline lotion, and a suitable plug or tube must be inserted

to provide for drainage. The writer prefers a vulcanite

plug with a milled surface, because this is easily inserted

and retained, while it tends to shut off communication with

the mouth and septic conditions therein (figs. 87, 88, and 89).

The irrigations should be practised two or three times

daily and their frecjuency reduced as the discbarge lessens.

When this has ceased for forty-eight hours the plug may
be finally removed, but the antrum should be irrigated

through the narrowing alveolar perforation at least once

daily as long as it is possible to do so.

Hot fomentations or a " jacketed " hot -water bottle applied

to the face will often give relief to the local pain.

The same end may be obtained by the internal adminis-

tration of 10 grains of aceto-salicylic acid ("aspirin"), or

5 to iS grains of dimethyl-amino-antipyhne (" pyramidon ").

(,li) Casea of Iiitra-Xasal On}^iii. —Our efforts should be

directed to relieving the symptoms and providing for free

drainage of the infected sinus.

A brisk aperient and rest in bed are always advisable.

When the bowels have acted, the patient should commence
taking any remedy which may have a beneficial action upon
the general specific infection.

I
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Locally much may be done to give relief from pain.

An attempt may be made to provide for drainage of the
antrum by applying to the middle meatal region a pledget
of wool soaked in equal parts of a lo per cent, solution of
cocaine and adrenalin chloride. This will cause a contraction
of the swollen and hyperaemic tissues, and may render the
natural "ostium " patent.

Lack advises free scarification of the middle turbinal and
swollen ethmoidal regions ; the local blood-letting depletes
the tissues and encourages freer drainage.

If these measures fail, the antrum should be perforated
below the attachment of the inferior turbinal (p. 86), and
the inflammatory contents washed out with warm boracic
or normal saline lotion.

("ireat relief may follow this little operation which possibly
will have to be repeated on two or three subsecjuent occasions
if symptoms of retention should recur.

Hot fomentations should be applied to the cheek or fore-

head and if these fail to relieve, or the patient should tire of
them, ice-cold applications may be very comforting. Many
patients experience considerable relief by inserting mentho-
lised cotton-wool in the nostrils and inhaling through it.

Another method of emptying the sinuses has been sug-
gested, and consists in applying suction to the closed nasal
cavities. Sonderman has invented a modified Politzer's bag
which is first emptied of air, the nozzle is applied to one
nostril while the surgeon closes the other with his Hnger,
and the bag is then allowed to expand suddenly as the
patient swallows.

i
s!
I ;

ill

ii. Chronic Empyema of the Antrum.

The etiological factors have already been dealt with (p. 196).
Morbid Anatomy and Pathology.—As a general rule the

mucous membrane is thickened and presents all the evidences
of chronic inflammation such as round-celled infiltration and
hyperplasia of the connective-tissue elements. The thickening
may be general and uniform, in other cases it is patchy e.s^..

It is very usual to find thickening and tumefaction of the
membrane over thi alveolar region, in the concavity of the
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malar bone, and also in the neighbourhood of the " ostium."
In long-standing cases the mucous membrane may assume
large papilliform projections, sometimes spoken of as "poly-
poid degeneration" (fig. 8i). Patches of granulation tissue

devoid of epithelium are also found on the floor of the
cavity, and occasionally polypi identical with those met with
in the nose are seen, and indicate inflammatory changes in the

underlying periosteum and bone.

I have had the opportunity of opening more than two hun-
dred antra for chronic suppurative disease, but apart from
syphilis or tubercle, I have never seen necrosis of the bony
walls resulting therefrom.

Caries is rare and when it occurs is quite superficial.

A long-continued, purulent discharge from the antrum in-

variably produces obvious intra-nasal changes of a chronic
inflammatory type. The middle turbinal is often congested
and its mucous membrane oedematous. The uncinate process
of the ethmoid may become so oedematous and swollen as

to suggest " cleavage" of the middle turbinal.

The mucous membrane covering the inferior turbinal is

usually congested, and shows various degrees of chronic
hyperplasia.

A purulent discharge between the middle and lower tur-

binals is a very common feature in chronic antral suppura-
tion.

Rarely does the pus from a chronic antral empyema find

its way elsewhere than into the nose, but in one case (an old

woman) I have known it burrow through the cheek and
produce a fistula below the malar prominence, while in

others it has perforated through the canine fossa or below
the malar prominence into the mouth ; in such instances

dental disease is generally the exciting factor.

Symptoms.—The patient will generally complain of one,

two, or even three symptoms

—

viz., unpleasant discliar/^e from
the nose, supra-orbital headache, and more or less nasal ob-

struction.

The discharge varies in amount, and will often be

greater during the forenoon. In the daytime the pus will

generally be blown into the handkerchief. During the

night it may flow backwards into the naso-pharynx, so
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that on waking the patient has a dry, irritable throat, and is

obUged to "hawk" or "sniff" in order to clear the nasal

passages of accumulated secretion. Many patients first

notice the discharge when they lean over to put on their

boots or to write a letter.

The fcetor of the pus is frequently complained of although
it may not bt- obvious to others, and here again the un-

pleasant smell may be most noticeable when the patient

bends the head downwards and forwards.

After some months the fcetor may not be noticed because

inflammatory changes have occurred in the nose and the

olfactory sense has become impaired.

Headache limited to the supra-orbital region is a very
frequent symptom and should always suggest a careful

examination of the nasal sinuses, for it must be remembered
that, in addition to the antrum, it may be met with in frontal,

ethmoidal, and sphenoidal sinus suppurations.

The pain sometimes exhibits marked periodicity ; it may
come on when rising in the morning and pass off about mid-
day. This may occur with such regularity that it has often

been considered a malarial manifestation if the patient has
lived in infected districts. Less frequently the pain may be
limited to the side of the nose, the infra-orbital, or to the
malar regions.

Nasal obstruction is brought about by congestion and
inflammatory conditions induced by the constant discharge
of pus into the nose. The middle turbinal is often swollen,
and its mucous membrane may be polypoid.

Antral suppuration may be suspected when the uncinate
process is swollen and cedematous, so that it produces an
appearance as if there was a cleavage of the anterior end of
ilie middle turbinal, but the apf)earances referred to are not
pathognomonic of this condition.

I'olypi may occur if ethmoidal inflammation is present
and the possibility of this association should never be
forgotten by the surgeon when the question of treatment
is being considered.

In addition to the above local symptoms, others are fre-

quently met with.

Cou«lt is not uncommon, and may be caused by the irri-

Iff
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tating effect of the purulent dischTge upon the pharyngeal
and laryngeal mucous membranei..

Liability ti> colds is a frequent symptom, and is encouraged
by the catarrhal state of the nasal mucous membranes.

. I Htiiitia, iiitiigisliim, i^cneral debility, anorexia, flatulence, and
other gastric symptoms are not uncommonly met with, and
arc probably due to *he swallowing of the foul discharge
from the antrum. 'Rheumatic pains" in the joints or
limbs when associated with antral suppuration may be due to

auto-intoxication. The cachexia seen in some chronic cases
is very suggestive of malignant disease, but the rapidity with
which it often disappears when the antrum is drained is

very striking.

" Mental depression," " inability to concentrate the attention,"

"sensations of ii'ei>:ltt on the head," "the brain feeling as if

it were in a fog," are different modes of expression used by
patients to describe the influences exerted by the disease
upon the nervous system.

Aural syinfitonis are not so common as one might expect,

considering the septic condition of the nasal passages, but
I have seen two cases of intractable otorrhoea get well
quickly when the corresponding maxillary antrum was drained
of its purulent contents ; in a third case distressing tinnitus

ceased after similar treatment of the sinus.

On the other hand, many patients with long-standing
chronic antral suppuration appear to be in perfect health,

and only desire to get rid of what they term a "chronic
nasal catarrh," which constitutes a mere inconvenience.
Probably their immunity from general symptoms is due
to the manufacture of " protective '" agencies in their

system.

The foregoing symptoms, while very suggestive of chronic
antral suppuration, do not exclude participation of the other
sinuses. In tact, with slight modifications such a description

mi^'ht serve for any one or all of them, and it should be par-

ticularly emphasised that in practice it is almost as common
to meet with a combination of suppurating sinuses as to find

only one of them affected.

Tlie method of determining which of the air cells are

diseased will demand a careful consideration of many

i
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details (vuk p. 2<j5i, but for the present I shall assume that
the antrum is alone diseased, and that the patient complains
of one or more of the alwve symptoms.
Diag:noW8.—Having ascertained that some of the cardinal

symptoms are present— viif., n fuul-smclling discharge, more
or less »<isrt/ obstruction, and unilateral luadache—the exami-
nation may be conducted in the following way :

The teeth on the suspected side should be examined, and
care taken not to overlook a " dead tooth " which may appear
to be normal. A living tooth experiences the sensation of
heat if a hot probe be held against its " neck " where dentine
becomes exposed ; a dead tooth experiences no discomfort.
A gold-crowned tooth may look very innocent but it may
be the sole cause of the antral suppuration. Because
a tooth does not ache, it docs not follow that it is

guileless.

Next, the nasal mucosa must be inspected and if the con-
gestion be great, this should be reduced by means of a fine
spray of lo per cent, solution of cocaine.

.\itention should now be directc' to the middle meatus.
H pus be seen in this situation, and more particularly if

it flows downwards between the middle and the inferior
turbinal, antral suppuration should be suspected. Posterior
rhinoscopy will often reveal pus between the posterior
ends of the middle and inferior turbinals.

Position Test.— Should the history suggest chronic
antral suppuration, and yet no pus be seen in the middle
meatus, the patient should be made to bend downwards and
to turn his head so that the suspected „ntrum is uppermost

;

he must remain in this position for two to three minutes.
If pus be then found in the middle iii; ,tus, the evidence
is stronglj in favour of suppuration in the corresponding
antrum.

Should this test fail, either because of the thickness of the
pus, or because the antrum hai .ens to be empty at the
time of examination, we can pass on to the following
tests

:

TRANSHXlMlNATiON Tl.s
dark

the patient's and

- This IS I all let it by
ening the room ^or throwing a bh^k camera cloth over

surgeon's head), and then placing a 4-volt

*4
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electric lamp (fig. 8a) in the patient's mouth, so as to compare

the degree of illuminutiun of the two sides, and more particu-

larly the upper regions of the cheeks immediately below the

lower eyelids (fig. 83).

KiG. Si.—Electric rran!>illuininatiun Lamp.

The healthy side will generally show a crescent of light

below the eye while the diseased side will be (juite dark or

relatively darker than the normal side. Furthermore, the

patient will usually experience a sensation of light in the

eye over the healthy antrum but none on the diseased

side. Finally, the pupil may show a red glow in the eye

of the healthy side but none in that over the affected

sinus.

The first test is the most impo: ^nt because it depends

solely on the observation of the surgeon ; the second is of

value in an intelligent and observant patient.

The tramillumination test is of great presumptive value, but

only when taken in conjunetion u«7/i other symptoms.

In using the test it is better to increase the strength of

current gradually rather than to use too powerful a light at

lirst. In the one case the observer would see any perceptibK-

differencc between the antra as the light increased, whereas ;i

small but important contrast would be destroyed by too

powerful an illumination.

The surgeon must always take care that the patient

removes any dental plate which he may be wearing, because

its presence will produce opacity even in a normal sinus.

Students often make the m.istake of comparing the illu-

mination of the lower parts of the cheek ; it is the infra-

orbital crescents of light which should be contrasted.
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Fallacies of the Test.— (a) A dark antrum does not

necessarily mean that it contains pus. The opacity may be

due to previous attacks of catarrh, to a nasal cavity ob-

structed by a deformed septum, to a small antrum with thick

bony walls, or to a new growth within the sinus.

(6) Less commonly it may be found that both sinuses

transilluminate fairly well, and yet one may contain a small

amount of muco-pus ; this will be more likely to occur if too

strong a light be used.

(c) An antrum distended by a cyst, or by polypi, may
transilluminate better than the corresponding and healthy

sinus.

(d) Bilateral darkness may be due to some of the causes

mentioned under (a) rather than to pus.

Such fallacies show how necessary it is to set value on
transillumination only in so far as it supports other evidences

of antral suppuration.

I have noticed that an antrum which is opaque before a

radical operation is equally so for some months or years

after ; the opacity is probably due to a general diffusion

of the rays of light caused by the irregular surface within

the antrum, as contrasted with the condensation t f rays

when they enter the smooth concavity of the normal sinus.

Radiography. — Caldwell, of New York {Laryngoscope,

November, 1908), and more recently G. S. Hett and Dr. N.
Finzi, of London, have demonstrated the value of this

method of examination in the diagnosis of pathological

conditions within the nasal accessory sinuses.

When these air cells are normal, and their bony walls are

not unusually thick, a fairly clear deiinition of their outline

and extent will be revealed by a good radiogram (iig. 84). But
if the sinus contains pus, or has undergone certain pathological

changes

—

e.g., chronic hyperplasia or polypoid degeneration

—the radiogram will exhibit a haziness or opacity which is

in marked contrast will, the corresponding sinus of the

heahhy side.

With regard to the maxillary antrum, if the radiogram
is made to include the alveolar region, it may show certain

forms of dental disease which possibly have some bearing

on the origm of sinus affection, and thus will influence the
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line of treatment. In this way, " burled stumps," unerupted

teeth (fig. 85), "apical" and alveolar abscesses, pyorrhoea,

and dental cysts may be discovered. By similar meanf, the

writer once found a small drainage-tube in the antrum ; its

removal cured the antral symptoms (rig. 100).

Like all other methods, radiography has its limitations

of usefulness, for if the bones of the face arc unduly thick,

or a sinus although now free from disease, has previously

l)een operated on, the resulting opacity to the X ray will be

of no clinical significance.

Its particular value will be appreciated when we have to

deal with antral -ymptoms which are unacctjinpaiied by

the usual intra-nasal evidenc -s of disease—c,'.,;,'., purulent

discharge or polypoid degen.ora in of the ethmoidal mucous

membrane. For examj le. a , atient may complain of a

"chronic, one-sided, nasal catarrh," associated with dis-

comfort in the corresponding antral region of the face

;

the symptoms are aggravated by a cold, .vhen the discharge

may become purulent. If seen during a quiet interval, there

may be no intra-nasal evidence of disease, transillumination

may be perfect, and exploration with irrigation may reveal

no pus. But if radiography shows a definite opacity, it may

reasonably be concluded that the mucous membrane of the

antrum has undergone polypoid degeneration or is occupied

by a large dental cyst. In addition, some dental disease

may be manifested in the radiogram. Such conditions would

explain the symptoms and the apparent contradictory results

yielded by transillumination and radiography.

it ij scarcely necessary to observe that in the majority

of cases of chronic antral disease there are many simpler

and less expensive means than radiography for arriving at an

r.ccurate diagnosis. On the other hand, in certain obscur.

cases, and especially when transillumination cannot b.

depended upon, the X-ray examination may give invaluabh

information both for purposes of diagnosis and as a gtiidi

to treatment.

The subjoined table is selected from the article by Ibtt

and Fir^i (I'it/c SK/ni), and shows at a glanrr how trans

illumination and radiography may assist in arriving at a

diagnosis

:
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Condition -i.

Acute antrum with
inflammatory

swellinR of mucous
membrane, but
without pus.

Acute antrum with
mucus or pus.

Subacute antrum
with mucus.

Chronic nnlrum
with detjenerated
mucous meml)ranf

and pus

Chronic antrum
containing polypi.

Single antral
polypus.

Dental cyst
cxcupying part or
whole of antral

space.

Inerupted tooth
associated with

antral syniptoms.
Injt without antral

disease

Symptoms.

Pain, tenderness,
nasal obstruction,
malaise, tempera-

ture, coryza.

As above.

Less marked.

Unilateral nasal
discharge ; bad
smell in nose

;

post-nasal cat:irrh.

Discomfort over
cheek ; subject to

acute attacks.

History of post-

nasal polypi or
presence of one.

Discomfort over
cheek ; swelling of

cheek.

Tain : neuralgia
over antrum.

Trans-
illuinina-

liun.

Puncture.

Dark. No pus
painful ; per-

. haps impos-
I

I

sible to wash '

'

out. !

Dark.

Dark.

Dark.

Clear.

liyper-

clear.

Hyper-
clear.

Mucus or
pus.

Mucus.

I'us often

foul.

Often fluid

returns clear

or ('oes not
run.

Often
impossible
to wash out.

Impossible
to wash out.

Clear. No pus.

X rays

Dark.

Light or
dark.

Light.

Very
dark.

Dark.

Dark.

Dark.

Clear, but 1

shows
\

tCH5th.

Iaf'I.or.vtion Ti^st.—This little operation is one which
can be carried out without a general anaesthetic ; it is almost
painless as well as bloodless and its evidence is conclusive.
\ small piece of cotton-wool twisted upon a probe is

muistened with a 10 to 15 per cent, solution of cocaine,
passt^d between the anterior end of the inferior turbinal and
the outer wall of the inferior meatus, and gently rubbed into
tho upper part of the inner or nasal wall of the antrum.
After an interval of five minutes a Lirhtwit2's trochar and
rannula (fig. 86) are passed in the same direction as the
prche was passed, and so far, these manipulations are

m

m



214 niSEASES OF THE NOSE AND THROAT

carried out by means of a speculum and reflected light.

The speculum is then withdrawn, and the patient's head

is supported while the trochar is firmly but quickly pressed

through the naso-antral wall into the sinus. The trochar

is now withdrawn, leaving the cannula in position, and to

its proximal end a rubber tube is attached. A syringe

containing warm boracic or saline solution is fitted on to

the tubing, and the patient is directed to lean over a glass

or black vulcanite basin. The antrum is now irrigated and

the returning lotion flows out of the nostril. If any pus be

present it will easily be detected in the lotion. Should the

lotion return clear the surgeon may be certain there was no

pus in the antrum. When the inner antral wall is thick

perforation may be difficult, but a slight alteration in the

direction of the trochar will usually And a thinner area

which can be pierced.

Sometimes the patient will complain of pain in a certain

tooth when the antrum is irrigated. Such a symptom is of

great importance in that it may indicate which tooth is the

cause of the antral suppuration.

Intra-nisal exploration should always be preferred to

removal of a tooth in establishing the diagnosis of antral

suppuration.

i

DIFFICULTIES AND DANGERS OF ANTRAL
EXPLORATION.

Difficulties.

1. Chii-DRKn.—Inder twelve years of age, the floor of the

antrum may be high and its inner walls thick, so that for

exploration to be successful, it may be necessary to enter the

sinus through the middle meatus.

2. Narrow Tvi-e oi Vwr..—Here it will be better to

enter the inferior meatus further back and higher up th;iM

usual, otherwise the trochar may pass in front of the antrum,

and swelling or emphysema followed by cellulitis of the cheek

may result from the inflation of air or of the lotion used fiT

irrigation.

3. Atkoi'HIC Rhinitis.— It is generall> agreed that in
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this disease the inner wall of the antrum is liable to be thick
and difficult to penetrate.

Conditions Preventing Exploration of the Antrum.

(a) AciTE Inflammation.—In this condition the antrum
may be entiicly filled with swollen, (edematous mucous
membrane. The trochar should be passed until it abuts
against the posterior antral wall, then slowly withdrawn
while pressure on the syringe is maintained. Even by this

means, or by altering the position of the cannula, it may
be impossible to obtain any return of fluid into the nasal

cavity.

(/') Antral Polypi.—When these are situated near t>c
antral ostium, they may exercise a valve-like action and
prevent a reflow of fluid.

(c) Dkntal Cysts.— If a cyst occupies a large part of the
antral cavity, the end of the cannula may pierce the cyst

and thus prevent successful exploration. Such an occur-
rence is, in fact, one of the chief diagnostic features of an
intra-antral dental cyst.

(</) Caseated pus, mycelial growth (p. 23.}). or new
growths within the antrum may hinder or entirely prevent
antral e.xploration.

Dangers of Forcible Inflation or of Irrigation.

During the past twenty years the writer has frequently
experienced the difficulties outlined above, but he has never
seen any dangerous sequels, still less a fatality arising from
exploration of the antrum, and this in spite of the fact that
he must have performed the little operation hundreds of
times.

It was, therefore, with some surprise that he read Dr.
Brown Kelly's paper, " Difficulties and Dangers of Explora-
tory Puncture of the Antrum of Highmore," which that
observant and careful rhinologist read at the meeting of the
Uritish Medical Association in Aberdeen, IQ14. In that
paper he publishes two fatal cases occurring in his own
practice, one of " perflation " of the antrum, the other of the

fl
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frontal sinus. lie then refers to " about a dozen" patients

in whom "untoward conditions " arose "during the per-

formance of the test," and passes on to record similar

experiences tjuthered from the literature of the subject.

From various sources nine fatal cases were collected, and
a number of others in which very alarming symptoms fol-

lowed fx'rrtation or irrigation of the antrum.
In reviewinjj the history of these cases, it would seem that

the most serious complications have followed insufflation

and possibly " air embolism " may account for the symptoms;
in others it has been assumed that the patients were specially

susceptible to strong vagal reflexes.

As alread\- stated, the author has never yet noticed any
untoward symptoms caused by the operation, and he has

no explanation to otter for his good fortune, except to state

that he always »>/'n,'if/rv the antrum with warm normal

saline solution, and has rarely " perflated " that sinus,

although he has frecjucntly insufflated the frontal sinus.*

Prognosis.— It is universally agreed tkat empyemata of

dental origin are more easily cured than when the infection

occurs as a complication of influeii/ia. pneumonia, or other

specific diseases. In these diseases there is a more intimate

and general infection of the lining mucous membrane.
The prognosis is better when there are no intra-nasal

conditions such as polypi, deflected septum, chronic in-

fliimmatory changes, or other lesions likely to hinder free

drainage.

When other siiuists are involved, it may be impossible

to cure the antral suppuration until those air cells have
been dealt with

—

e.};., it will be of little use trying to cure

an antral suppuration if discharges from the correspond-

ing frontal and ethmoidal sinuses are continually flowing

into it.

Treatment.—One of two methods are now generally

employed—viz., alveolar or intra-nasal drainage.

I. Alveolar Method.— Under nitrous o.xide ansesthesia the

second bicuspid or the first or second molar tooth is extracted,

and a palatine socket perforated.

• The autl or i-> iiuUhtcd to Brown Kelly for bis valuable paper upon whicli

tlic ( rem.irks are based.
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The perforation must be large enough to take the small
vulcanite plug here depicted (fig. 88).

Fli;. S;.—Antral IVif.«-at..r. Kiii.ss—NuUan-
ili- Antral I'Icil'.

The cavity of the antrum may be irrigated at the time of
the operation with warm boracic, saline, or weak carbolic
lotion, and the plug inserted. The cleansing effect of the.,e

lotions is enhanced if a small quantity ('ii. to i pint) of a
lo-volume solution of peroxide of hydrogen be added to
them.

The patient should be instructed to remove the plug
in twenty-four hours' time in order to irrigate the sinus
again.

lor the first week or ten days it will be well to cleanse the
antrum twice daily, then as the pus diminishes, once daily,
and then on alternate days only. When no discharge is seen
after two days' interval, the plug may be left in for a week
and if at the end of this time the irrigated fluid returns clear,
we may consider the empyema cured and leave out the plug

Kiu. Sij.—Antral Syrintre.

altogether. The fistulous tract will very soon heal, but the
patient may be instructed to syringe through it night and
morning as long as fluid will pass ; in this way any small
particles of food which may have entered the antrum after
removal of the plug will be expelled.
W nil regard to the lotions to be used in washing out the
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antrum, no one of them can claim any particular virtue.

Normal saline solution, boracic lotion, carbolic lotion

80, sulphate of zinc gr. i. ad =,i. are all useful. TheyI m
should always be used at the body temperature.

Combinations of the alkaline salts with small quantities of

menthol and some of the essential oils are made up in tablet

form and are convenient when a long course of treatment is

probable.

A change of lotion often hastens improvement. Pure

warm water should never be used for irrigation.

Should the alveolar opening be kept open by a tube or a

solid plug ? Personally I prefer a solid vulcanite or silver

plug because they are cleaner, more lasting, and easily

managed by the patient. Furthermore, they are cheaper

than the costly tubes sometimes fixed to dental plates and

they do not get out of order. The advocates of tubes claim

that drainage is an advantage, but as a matter of fact the

lumen of a small tube quickly gets obstructed with inspis-

sated pus and mucus and it rapidly becomes more septic

than a solid rubber or vulcanite plug. If the lube does

not become obstructed, it has the further disadvantage

that it provides free access to the antrum for the multi-

tude of septic organisms which are always present in the

mouth.

Accidents during the Operation.—I have once seen very

severe haemorrhage follow perforation of the alveolus;

arterial blood flowed in a continuous pulsating stream from

the nostril and the patient became very blanched. It was

checked by tightly packing the antrum with gauze.

Twice I have removed drainage-tubes, the upper ends of

which projected into the floor of the nasal caxny and had

altogether missed the antral cavity. This was due to the

surgeon not directing his perforator sufficiently backwards

as well as upwards.

With regard to alveolar drainage, three questions will

suggest themselves

:

1. To what class of cases should it be applied ?

2. What is the result of such treatment ?

3. How long should it be continued ?
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1. The alveolar method may be applied to those patients

whose symptoms of chronic suppuration have been a master
of weeks rather than of months, and in old people to whom
the administration of a general ana;sthetic might be attended
with some risk.

2. In nearly all simple, uncomplicated chronic empyemata
the discharge will be lesser.ed, and its foetor almost entirely

suppressed, while in a small percentage of patients a cure
may be expected, especially when the disease is of dental
origin.

3. The treatment (if adopted at all, vide infra) should be
continued until the discharge ceases, or until the failure of
such a simple measure renders it obvious that some further

and more radical treatment will be necessary if the patient

desires an absolute cure.

The advantages of the method are its simplicity, the ease

with which the after-treatment can be carried out for long
periods by the patient himself, and the great general im-
provement which is effected, even though the method
be not an entirely curative one. To the old, the broken
in health, the nervous, the busy man with an exacting

occupation, to whom a week or ten days' lying up would
be a serious matter, the alveolar method has its advan-
tages.

On the other hand, we meet with cases of long-standing

suppuration in which—no matter how persistently, or with
what frequency the irrigating lotions have been used—the

discharge of pus is profuse, the patient becomes tired of

irrigating, and wants to know " if something cannot be done
to cure the trouble once and for all ?" The inability to

heal such cases by simple alveolar drainage and irrigation is

due to degenerative changes which have occurred in the

mucous membrane of the antrum, and these are likely to

continue so long as a communication exists between the

septic cavity of the mouth and the diseased sinus.

For this last reason, and because only a brief, general

anesthesia is required to provide free intra-nasal drainage,

I have entirely given up the alveolar route except for acute

antral suppuration of dental origin. The advantages oi the

intra-nasal methods are :

—
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1. They provide for free, spontaneous drainage of the

antrum into the nose.

2. There is no communication with the mouth.

3. It is unnecessary to remove a tooth unless it is obviously

diseased or is under suspicion as a factor in the antral

suppuration.

4. Wearisome and sometimes painful alveolar irrigation is

avoided.

5. The results are almost uniformly satisfactory.

Intra-nasal drainage may be provided for by one of two
methods

:

(a) By the intra-nasal route.

(6) By way of the canine fossa.

(«) Intra-Nasal Route (fig. gi).—Immediately before the

operation the sinus should be thoroughly irrigated through
a cannula (fig. 86). Under general anaesthesia the anterior

Fig. 90.—Author's Antral Harpoon for entering- and then breaching- inwards the
Inner Antral Wall.

half of the inferior turbinal is removed {vidt figs. 31 and 32).

A breach is made in the naso-antral wall by means of the
writer's antral harpoon, and the opening enlarged by means
of ethmoidal forceps (fig. 54) ; the lower edge of the opening
can be smoothed down with the aid of the writer's frontal

sinus burrs (fig. 129).

The size of the opening as well as the interior of the

antrum can now be examined by passing the little finger,

{protected by a ^love), into the nasal cavity. The pad of the

finger will suffice for the crushing of any polypoid mucous
membrane.
No packing is necessary or advisable, but a small pledget

of sterilised wool or gauze should be placed in the vestibule

and changed when it becomes soiled.

The operation can be completed within five minutes.
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After an interval of forty-eight hours, the sinus should
be irrigated with a warm alkaline antiseptic to which peroxide
of hydrogen solution is added. This is easily carried out by
fixing an Eustachian catheter or a frontal sinus cannula
{fig. 120) to a syringe.

The patient should be kept in bed for two or three days,
and in the house for about a week.
He should be taught how to irrigate the antrum for

himself. This should be practised twice daily until the dis-

charge ceases, a consummation which should be reached in

two to three weeks.

Fig. 91.—The Anterior Two-Thirds of the Inferior Turbinal has been removed, and
an Opening made in the Inner Antra Wall.

This little operation generally gives an excellent and speedy

relief when only the antrum is diseased, and if the precau-

tion has been taken to remove any diseased tooth or teeth

which may have influenced the onset or course of the

disease.

I have once performed it successfully under local

anffisthesia on a patient suffering from grave ana:mia and

advanced heart disease, where these conditions were attributed

to the absorption of toxins from a very foul antral suppura-

tion. The improvement in all his symptoms was very

striking.
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(b) The Canine Fossa Route (fig. 92).—This more radical

operation was almost simultaneously introduced by Cald-

well (New York), Scanes Spicer (London), and Luc (Paris).

Its merit lies in the fact that by making a large opening

in the canine fossa, the surgeon is able to see, to examine
carefully and deal with pathological conditions found within

the antrum.

Preparation for Operation.—This should be the same as for

any major operation. The bowels should be previously

opened by a calomel and saline purge.

Immediately before the general anaesthetic is adminis-

tered, the antral cavity should be washed out as above

described.

The Operation.—An aseptic and captive sponge having been

passed into the naso-pharynx, and a second one placed

between the cheek and teeth on the affected side (in order

to prevent any flow of blood into the lower air-ways), the

anterior end of the inferior turbinal bone is removed by

a pair of angular scissors and a wire snare (p. 40). An
incision is then made in the gingivo-labial groove and over

the canine fossa extending from the malar process of the

superior maxilla to the canine ridge. The soft parts and
periosteum are stripped up, and the anterior wall of the

antrum, as epresented by the canine fossa, is removed by
chisel and mallet (fig. 92). The opening made in the canine

fossa should hf. about the size of a sixpence, but care should

be taken not to woimd the infra-orbital nerve. The diseased

mucous membrane is then carefully but thoroughly curetted

away, the free hemorrhage which interrupts the procedure

being checked by means of a good supply of sterilised strips of

gauze. If the bleeding be troublesome, one or two strips

should be moistened in hydrogen peroxide solution, tightly

packed into the sinus, and allowed to remain for two to three

minutes. The time thus lost will be more than regained by
the greater ease with which subsequent proceedings can be

carried out.

The inner antral wall should now be entirely removed
by means of ethmoidal forceps, and any suppurating

ethmoidal or maxillo-ethmoidal cells carefully curetted with

a sharp ring knife or spoon.
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The antral cavity may be mopped out with gauze,

moistened with a lo per cent, saline solution. Finally, the

buccal mucous membrane is brought together by one or

two sutures in order to promote immediate union of the

wound.

The following points should be borne in mind

:

I. It is easier to remove the anterior half of the inferior

turbinal as the first step in the operation than later on
when the nasal cavity is full of blood.

"^^•HHttR.,

Fig. 92.—Caldwell-I.uc Operation. An opening- is made through the canine fo-,ba
before removing A, the inner antral wall.

2. It is unwise to remove any of the healthy mucous
membrane of the antrum. Only the obviously diseased

portion should be curetted away, for if the whole lining

be destroyed it will necessarily be replaced by granulation

tissue and troublesome crust formation may result.

3. A large naso-antral opening should be made, and its

lower limit must be level with the floor of the nasal

cavity.

4. Packing the cavity is unnecessary because it can serve

no useful purpose ; the gauze immediately becomes sodden
with blood and mucus, and then obstructs that free drainage
which it is the surgeon's aim to secure. Furthermore, its

' fi-I
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removal will be probably very painful. Another disadvan-
tage of plugging the antral cavity is oedema and tenderness

of the cheek which rarely occurs when the sinus is left

unpacked at the close of the operation.

5- It is always wiser to suture the buccal wound not
only to promote rapid healing but to avoid a bucco-antral
fistula, which may prove a long-lasting annoyance to patient

and surgeon.

6. No sinking in or deformity of the cheek will result from
the operation.

After-Treatment.—If there be any pain when the general

narcosis has passed off it will be much relieved by the

frequent application of hot sponges to the cheek. The
patient should stay in bed for forty-eight hours, and may
go out at the end of a week. The buccal stitches may be
removed on the fourth day. Twice daily for three weeks he
should cleanse the nasal cavities with a warm, mild antiseptic

wash, iter the manner described in the operation by the

intra-nasal route. An excellent and simple lotion consists

of ^ drachm of salt in a tumblerful of warm boracic lotion,

to which 3ii. of peroxide of hydrogen solution may be
added.

The operation just described gives most satisfactory results,

and it is surprising how little inconvenience, shock, or pain,

the patient suffers.

Denker's Operation.—In order to promote free drainage,

and to obviate the tendency of inflammatory granulations

and secretions to collect in the recess behind the ascending
process of the superior maxilla, Denker (Halle) advises the

removal of that process and the fashioning of a flap of

mucous membrane from the outer side of the inferior

meatus, which is pressed downwards on to the floor of the

antrum in order to replace that which has been removed by
curetting. His results have been good, but no better than
those obtained by the Caldwell -Luc operation in the

hands of others. His method adds to the difficulties of

the operation, and from reported cases it is obvious that

there is some risk of inducing stenosis of the lacrymo-nasal

duct.

As to what considerations should guide the surgeon in
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selecting the intra-nasal or canine fossa route, the writer's
practice is to reserve the more severe measure for those
chronic cases in which nasal polypi or ethmoidal suppura-
tion are present; in these circumstances the antral mucous
membrane is usually in a very degenerate condition, and
a complete curettement is necessary. When this has been
earned out, the antrum eventually becomes largely filled with
a plug of organised granulation tissue, as was described by
the writer in the Transactions of the Odontological Society
of Great Britain, December. 1903.
Note.—The differential diagnosis, when two or more

sinuses are suppurating, will be discussed later (p. 295)Summary.—Alveolar drainage should be reserved for acute
cases of dental origin. For chronic cases of dental or nasal
origin, intra-nasal drainage by the nasal, or canine fossa route
gives the best results from the points of view of time, con-
venience of after-treatment, and ultimate cure

CYSTIC DISEASE OF THE ANTRUM.
This is met with in two forms

:

I. Cysts due to degeneration of a mucous gland of the
lining membrane.
These are by no means uncommon, especially if very

small cysts are to be included.

Brown-Kelly, writing on this point, says :* " When two or
three cysts were present, the majority were as large as a
pea, some reached the size of a hazel-nut, and in at least
one instance they were larger. Most of the cysts sprang
from the inner wall or floor of the antrum. When several
were present, they were usually grouped close together.
Ihe cysts contained as a rule greyish mucus; sometimes a
thin, cloudy, or an oily, yellowish fluid, or white cheesy
material." Such cysts are most often found in conjunction
with an accessory ostium (p. 189).
Symptoms.—These may be absent, or take the form of a

simple catarrh.

2. Dental cysts which invade the antral cavity.

* Glasgow Medical Journal. October and No^•ember, 1904

2.;
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Involvement and dilation of the antrum by cystic de-

generation of a tooth sac are not uncommon. The anterior

antral wall becomes absorbed by the growing cyst, and

finally the mucous membrane of the sinus is invaginated, so

that eventually the antral cavity may be occupied by the

dental cyst (fig. 93). By continued growth this may cause

expansion of the antral walls and external deformity.

Sjrmptoms.—Slight pain in and around the cheek is not

uncommon, but most often it is the obvious swelling of the

cheek, and the " feeling of a lump under the cheek," which

alarm the patient.

Fig. oj.— Dental Cyst Encroaching- on Left Antrum.

(From specimen in the X'ienna Anatomical Museum.)

The external deformity may be very evident, while intra-

nasal examination may reveal a narrowing of the nasal

cavity owing to displacement inwards of the inner antral

wall. " Efg-shell crackling " is often well marked in that

portion of tne tumour which lies in the anterior wall of the

sinus.

Transillumination may demonstrate that the distended

sinus is lighter than the normal antrum ; on the other hand,

it may be more opaque if the contents of the cyst are not

transparent. Radiography will show opacity.

The contents of the cyst are usually viscous, yellowish-

green, and non-fcetid ; cholesterin crystals may be present in

great numbers.



CYSTIC DISEASK OI THK ANTRUM l2^

Dlagrnosis.—When a dental cyst occupies the greater part
of the antral cavity, if this sinus be explored by trochar and
cannula (fig. 86), it is probable that the end of the cannula
may pierce the cyst wall and compression of the syringe will
be unable to induce a return of the fluid used for irrigation.
Under such circumstances the diagnosis of a cyst will be
probably the correct one.

Equally significant is the egg-shell crackling already re-
ferred to and if the contents of such a swelling be aspirated
and cholesterin crystals be found in them, we may be sure
tfiat a dental cyst is present.
The deformity produced by this condition ha;, often been

mistaken for malignant disease, but in that more serious lesionwe should expect pain of a boring or neuralgic character,
the absence of "egg-shell crackling," and exploration through
the inferior meatus would result in the escape of a little
blood or of foul, blood-tinged muco-pus.
Prognosis.—A well-executed operation is usually followed

hy rapid and lasting ure.

Treatment-It is often advised that the cyst be freelv
opened, curetted, and packed until it is obliterated by granu-
lation tissue. Such treatment may be suitable for small cysts
the size of a cob-nut, but when the swelling is large the
anterior antral wall has been absorbed, and its mucous mem-
brane invagmated by the expanding cyst wall, such a line of
treatment is wearisome, painful, and almost certain to endm the establishment of a chronic, suppurating fistula in the
region of the canine fossa.

In such cases I adopt the following procedure : The mucous
membrane is reflected from the anterior and buccal surface
ot the cyst; this is then opened and its lining mucous
membrane removed. The thin, posterior bony wall is then
t>roken through with a sharp spoon and removed, so that the
true antral cavity is entered. A large communication is
next made with the nose through the inner wall of the sinus
and the bucco-antral wound sutured. The after-treatment
>s similar to that advised for the radical (canine fossa) opera-
tion m chronic suppuration (p. 224).

It is necessary to strip up carefully, and to preserve the
Duccal mucous membrane covering the cyst, and to insert

f
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the final sutures accurately because of the tendency to the

forn^ation of a tiresome bucco-antral fistula.

XoTK.—^In all cases of distension of the antrum, no major

operation should be undertaken until that sinus has been

transilluminated and its cavity explored by trochar and

cannula, or an opening made in the canine fossa. The
neglect of these precautions has led to the complete removal

of an upper jaw for a large and non-malignant dental cyst

which was mistaken for malignant growth.

i
•Is

\ !

ACUTE SUPPURATION OF A DENTAL SAC
IN INFANCY.

This is an uncommon affection, but not altogether a rarity

if we take into account how often its true nature hao been

overlookca, and how it has been described as " acute em-

pyema of the antrum in infants," or " acute osteomyelitis of

the upper jaw " (Schmiegelow).

The writer has seen two cases, both of which occurred in

infants in the first weeks of life, and in each instance a fatal

issue rapidly ensued from general septica;mia.

To Brown-Kelly is due the credit for establishing the true

nature of this affection, and he has collected the records ot

seventeen cases (JEc/tw. Med. Journ., October, 1904).

It is a disease of early life. In sixteen of the cases col-

lected by Kelly the age at the onset was, " shortly after

birth"; 8, 8, 10, 10. 14, 14, 15, 21, and 21 days; i, lA, 2,

2 A, 7, and g months respectively.

I cannot do better than give that author's description of

the symptoms and course of the disease.

Symptoms.—He says (loc. cit.) :
" General symptoms

—

cf^.,

constant crying, fever, slight convulsions—may usher in the

illness. The first local manifestation is nearly always swell-

ing and redness of the eyelids on the affected side, occasionally

leading to closure of the eye. In some instances the inflam-

matory process involves more particularly the cellular tissue

nf the orbit, and causes pronounced conjunctivitis and

exophthalmos. The swelling of the eyelids may extend

downwards to the level of the naso-labial sulcus. After a
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variable interval of usually two or three days, an abscess
forms below the inner angle of the eye, and may subsequently
burst, or pus may flow from the lacryrnal sac. About the
same time a purulent discharge from the corresponding nostril
sfits m, and jt is found that this is increased by pressing upon
the infra-orbital abscess. On examining the mouth, swelling
of the underlying alveolus and bulging of the corresponding
half of the hard palate are evident, probably also a partially
erupted molar or canine. The removal of the rudimentary
tooth, which is but loosely attached, gives free vent to pus.
A probe passed into the resulting gap enters u fairly large
cavity, which is really a dental sac, but is commonly thought
to be the antrum. I-luids injected into this cavity may
escape by the nose. On probing the fistulas and the lateral
wall of the nose on the affected side, necrosis may be de-
tected."

"^

" The further course of the disease varies. If the pus
escapes freely, and the patient's ^;eneral condition is good,
after a longer or shorter interval, during which sequestra
may be discharged or removed, the suppuration may cease,
and the sinuses close. On the other hand, the presence of
diseased bone may maintain the discharge indefinitely. In
not a small proportion of cases death has resulted from
inanition or septic infection."

Traumatism at birth or afterwards would seem to be the
chief predisposing factor in affording an entrance to patho-
genic organisms in the alveolar process of the jaw, and the
dental sac of the first molar would seem to be the most sus-
ceptible region.

That these cases are not due to primary infection of the
antrum was definitely proved in the present writer'^ second
case, seen m consultation June 6, 1914, for in this infant,
tourteen days old, not only was the first symptom a swellin-
and redness around the lacrymal sac, but in addition to
"the. symptoms a suppurating fistula leading down to bare
bone was found in the middle line of the alveolus of the
loKcy jaw. The organisms present in the case were Staphylo-
coccus aureus and Strcptococm gyratus.
Prognosis.—This is generally serious because of the low

vitality of the patient and the difficulties inherent to any

- W
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in

operative interference which seeks to remove thoroughly tiie

septic focus.

Treatment.—If surgical treatment be decided upon, an

effort must be made to open up the suppurating dental sac,

remove diseased tissue, provide for free drainage, and keep

the infant's mouth as clean as possible.

POLYPUS OF THE ANTRUM.

Various degrees of polypoid degeneration of the antral

mucous membrane are not uncommon, and like those met

with in the ethmoidal region, are due to chronic inflamma-

tion {vide Chronic Non-Suppurative Antral Catarrh,

p. 201).

When small, they give rise to few or no symptoms, but

when well developed, they are usually associated with similar

growths in the ethmoidal region, and their origin is not

infrequently overlooked when " recurrence of nasal polypi
"

takes place {vide p. 130). To cure such a condition it is obvious

that the antrum should be opened in the canine fossa, the

diseased mucous membrane removed, and a counter-opening

made into the nose. The operation Is practically identical

with that adopted in certain cases of chronic antral empyema
(vide p. 222).

There is one particular type of antral growth known as

"naso-antral," or "choanal polypus " because of its tendency

to pass towards and fill the posterior choana, or even the

whole naso-pharyngeal space.

For details as to diagnosis and treatment vide p. 138.

OSTEOMATA OF THE ANTRUM.

These are very rare and are said to be of syphilitic

origin. They produce no symptoms until the nasal cavity

is occluded by their growth and symptoms of obstruction

result.

Rhinoscopic examination, aided by a probe, might reveal

a hard tumour on the outer wall of tht; nasal cavity (fig. 951-

Opacity would be found on transillumination and probably
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it would be impossible to perform intra-nasal puncture of
the antrum. Surgical treatment would entail a thorough

Fig. 95—Bony Growth in Outer Wall of Uft Antrum.
(From the Vienna Anatomical Museum.)

opening of the antrum through the canine fossa, and the
removal of the growth by means of gouges, forceps, etc.

CHRONIC HYPERPLASIA OF THE SUPERIOR
MAXILLA.

F. H. Westmacott (Manchester) has drawn attention to
this somewhat rare condition, and has published details of
eight cases which came under his notice (Proc. Internat,
Cong. Med., sect, xv., London, 1913).
The affection is unilateral and is characterised by a

painless swelling composed of soft, cancellous bone. The
" alveolus is first attacked and then the outer wall of the
maxilla towards the malar process, involving that part and
producing the characteristic deformity" (fig. 94). Towards
the median line the new growth is limited by the premaxilla.
•'The mucous membrane not being implicated, the antral
lining prevents the spreading to the internal and superior
walls of the maxillary sinus, and explains the reason of the
freedom of the nasal and orbital cavities from invasion,
although the invasion of the sinus is early and complete."

In most, but not all of the recorded cases, carious teeth
were present in the alveolus of the affected region.

1^
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Morbid Anatomy and Histology.—The following is a

report on one of Westmacott's cases furnished by Professor

Walker Hall (Bristol)

:

" The tissue consists of well-formed bony tissue. The laminae of bone are
already laid down, and the bone corpuscles stain well. The interstices of
the bone are occupied by a thick layer of actively proliferating osteoblasts,

amongst which are a few osteoclasts. In addition, there is a rich vascular
supply, and an abundance of connective-tissue cells ; these cells possess an
unusually large amount of protoplasm. There are no collections of small
cells or polynuclear leucocytes, nor are there any signs of granulomatous
inflammation. The condition appears to be one of simple hyperplasia."

Symptoms.—The chief one is the disfigurement caused by
the swelling of the cheek, and this may be accompanied by
various degrees of neuralgia in the face, or of pain and
discomfort in the teeth.

Diagnosis.—This " rests upon the long history, the minor
character of the pain, and the resultant deformity, together

with the normal condition of mucous membrane and absence
of inflammatory phenomena, especially tenderness on pres-

sure." A dentigerous cyst would be detected by radiography,
" egg-shell crackling," or by the nature of its contents on
exploration. A malignant growth would grow more rapidly

and be associated with greater pain. Leontiasis ossea is

bilateral, not so limited in its extent, and its surface is more
nodular.

Prognosis.—If the affected bone is freely and thoroughly
removed, the disease is not likely to recur.

Treatment.—The buccal mucous membrane should be

incised over the swelling, carefully peeled off, and the

cancellous bone freely gouged away in its whole extent.

MALIGNANT DISEASE OF THE ANTRUM.
Sarcoma and epithelioma are the commonest forms of

malignant disease which infect the antrum.
S]rmptoms.—Pain of a boring character is an early

symptom, especially in epithelioma. The tumo'-r grows
rapidly and invades the nasal cavity, the inner wall of which
it frequently destroys. In this situation it appears as a

reddish-grey soft mass, often surrounded by polypoid mucous

ilk..
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membrane. Transillumination shows intense opacity
Exploration may result in an inability to obtain the return
of any fluid used in irrigation, or a small quantity may
escape from the nostril and be tinged with blood, or a small
quantity of foul muco-pus or viscid secretion may be ejected
from the sinns.

Epistaxis is common, and the tumour easily bleeds if it
be probed. A thick mucoid nasal discharge is often present,
and It may be foetid. With increased growth, distension of
the antral walls may occur so that the palate is depressed
or the anterior antral wall expanded. The eye may become
prominent, and those other symptoms manifest themselves
which have been already referred to when discussing maliR-
nant disease of the nose.

Treatment has beer, considered when discussing malignant
disease of the nasal cavities, and will resolve itself into the
employment of radium or radical surgical measures. It
may once more be insisted on that excision of the upper
jaw should never be commenced until the nature of the
disease has been determined by exploration through the
canine fossa or by lateral rhinotomy.

ASPERGILLOSIS OF THE MAXILLARY
ANTRUM.

The writer has met with five
This is a rare condition,

cases {vide infra).

Symptoms.-These are sneezing with discharge of amucoid or muco-purulent fluid, the occasional expulsion of
small masses of a whitish-grey vi.cous material, and neu-
ralgic pains m the cheek and face.
On examination, the nasal mucous membrane is ger Jjy

Zi "=,tT^*°"''
^"^ "°^^'"« ^°l"tion (10 to 20 per cent.)

exerts little contracting effect upon it. On transillumin-

?he r^. ^"f « "!."
'^Y.^- ^^ ''"S^*'°" (P- ^^3) be attempted,

the return of fluid is diflicult, for reasons stated below.m one patient the disease was bilateral .nnd invaded theethmoid regions.
S'Hi

|ii
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Microscopic Examination.—The writer provided Mr. S. G.

Shattock with material derived from two cases, and is

indebted to him for his painstaking researches thereon, for

only by these was the true nature of the disease discovered.

(For detailed description of the histological details, vide

Proc. Roy. Soc. Med., December, 1914.)

Fig. (/>.—Portions of Mycelium in the Material from the Antrum. (Prepared by

Prof. S. G. Shattock.)

Fig. (.17.— Portions of Mycelium of .l.s^<'r^(//«i A''(ji,'<'<'. showing l-ateral Branchins-

the effects lieint^ Cylindrical and of l-'niform Diameter from the first, and the

Septa of the Filament lieinj; Rectilinear. Compare with this the branching of

Blastomyces albicans. (Prepared by Prof. S. G. Shattock.)

The sections showed two elements — viz., a mucinous

basis without fibre or vessels, and cells variously disposed

in it.

The last elements to notice (excluding the micro-

organisms) are coarse crystals which occur in the mucin

in conspicuous numbers (fig. 99). They are fusiform in
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shape, and in cross-section, without exception, regularly
hexagonal.

Fig. 08.—Section of Mucinous Material removed from Antrum, ^howinir Lonij Collec-
tions of (ells Ivin^' in its Fissures. Magnification of left half i., low (9), that of
riffht half IS hijrher (i).

*"

! if.. >)9.—Crystals found in .Material removed from Antrum. In
are hexagonal.

cr(>s,s-seition they

Treatment.—The antral cavity should he exposed through
the canine fossa.

"

On removing the anterior wall of the fossa, the sinus is

flKl
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seen to be tilled with a semi-solid material, the surface of

which is smooth and of a pale, greyish-blue colour. It is

loosely attached to the walls of the sinus, and may be separ-

ated from them with a very small amount of bleeding. The
material itself is extremely viscous and tenacious, and bears

a striking resemblance to the soft contents of a muscatel

raisin.

A counter-opening should be made into the nose, and the

bucco-antral wound closed with a horsehair suture.

In the cases reported by the writer the operation was
followed by complete relief of symptoms, and no recurrence

took place.

MUCOCELE OF THE ANTRUM.

This has been termed " dropsy of the antrum."

Etiology.—The true origin of this rare condition is

unknown, but the writer thinks that many instances of so-

called " hydrops antri " have really been due to invasion of

the sinus by a large dental cyst which has eventually filled

and then distended the walls of the antrum. But if the

natuial " ostium " became occluded by injury or inflamma-

tion, it is conceivable that in course of time the accumulated

secretion of the mucous membrane might produce distension

of the bony walls of the sinus.

Pathology.—The distension of the antral walls may result

in their being rendered very thin, or they may even become
absorbed so that a fluctuating swelling may be present under

the cheek. The fluid contained in such a distended sinus

is usually clear, viscid mucus, but in other instances it may
be turbid or even of a brownish-chocolate colour.

Symptoms.—These involve a certain amount of dull,

aching pain, nasal obstruction varying in amount with

the distension of the inner antral wall, and external swell-

ing of the cheek caused by bulging of the anterior antral

wall.

Treatment.— This should be on the same lines as that

recommended for Dental Cysts (p. 227;.

4! s _
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Cholesteatoma of the Antrum.

It is ddtibtfiil if a true cholesteatoma has been found
in the maxillary sinus similar to that met with in the
mastoid antrum. Most of the cases described under this
title have been instances of " rhinitis caseosa," in which the
chief part of the characteristic material has been located
in the antrum.

The writer has met with four cases, and the symptoms
are usually well defined—viz., nasal obstruction, a foul-
smelling nasal discharge, and pain in or around the cheek.
The antrum is dark on transillumination, the exploring

trochar enters the sinus as if no inner wall existed, and
irrigation may result in the expulsion of small masses of
thick, foul-smelling, putty-like material.
The intra-nasal appearances, as well as " treatment," have

been described under Rhinitis Caseosa.
In r>. well-marked case there may be some depression of

the hard palate.

Treatment—An operation based l, .he Caldwell-Luc
method may be undertaken with every prospect of success.

FOREIGN BODIES IN THE ANTRUM.
These are not very uncommon and usually consist of

portions of drainage-tubes which have been used in the
treatment of empyema (fig. xoo). Skiagraphy will generally
assist in their detection, and they are removed most easily
by an opening through the canine fossa.

The war has afforded many instances in which portions of
projectiles have been found in the antrum.



CHAPTER Vm.

DISEASES OF THE ETHMOID SINUSES.

! {

ANATOMY OF ETHMOID CELLS.

The student who desires to attain success in the treatment

of nasal disease ntii^t carefully examine and master the

anatomy of the normal ethmoid bone and its relation to

surrounding structures.

He should investigate every moist and dry specimen to

which he can jjain access, and never tire of inspecting these

regions in the living subject both in health and disease; for

only in those \v;i\ s will he gain a practical knowledge of the

infinite anatomical varieties which are present in health, the

many aspects which may be assumed in disease, and the

ever-varying symptoms and complications to which lesions in

this locality may give rise.

So important is a practical knowledge of the anatomy of

the ethmc J region, that the writer has felt constrained to

describe it in some detail, not only for the reason above

mentioned, but also on account of the serious risks to which
a patient may be subjected by the ignorant or careless use

of instruments in this locality.

SOME ANATOMICAL FEATURES OF THE ETHMOID BONE.
The t-thmoid bone consists of the vertical plate, which forms the upper

part of the septum
; the cribriform plate, which passes outwards horizontally

from thL> vertical plate to join the lateral masses, and forms the highest part

of the rcof of the nas.il cavity, and the lateral masses of the ethmoid, whicli

internally form the upper and outer wall of the nasal cavities, while

externally they take part in the formation of the greater part of the inner

wali of the orbit.

Their internal surfaces present two well-niark-jd features— viz., the snialicr

superior turbinal body, and below and in front of this the more prominent

middle turbinal( fig. i).

23«
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The superior meatus lies below and to the outer side of the superior
turbinal. and the middle meatus is similarly situated with respect to the
middle turbinal (figs, i and 101).

The apheno-ethmoidA'recess lies above and behind the posterior end of
the superior turbinal (figs, i an< 01).

If the superior turbinal be removed and its meatus examined with a
probe, the latter will enter the small openings of the posterior ethmoidal cells.
Removal of the middle turbinal will reveal the outer v^all of the middle

meatus, in which two definite structures are noticeable : («) The ethmoidal
buUa. which forms the upper boundary of (6), the hiatus semilunaris a
curvilinear depression of which the lower lip is formed by the uncinate
process r,f the ethmoid (figs. 2 and 107).
The semilunar hiatus is the communication between the middle meatus

and the infundibulum. ^

The infundibulum is the curved, gutter-like channel on the outer wall of
ihe middle meatus, bounded above by the bulla ethmoidalis, and below and
internally by the outer surface of the uncinate process.

It may terminate anteriorly and superiorly in one of two ways

:

1. Hy being continued upwards into the fronto-nasal duct (fig. loi).
2. Uy ending blindly in an ethmoidal cell (fig. 102).

The fronto-nasal duct (fig. loi) is the canal or passage which leads from the
infundibulum, or from the middle meatus into the frontal sinus. Mosher
(lloston, r.S A.) says that in 25 per cent, of the skulls examined by him the
frontonasal canal was continuous with the infundibulum. while in 50 per
cent, it opened freely {i.e., independently of the infundibulum) into the
middle meatus (fig. 102).

The lateral masses of the ethmoid bone contain the ethmoidal air cells or
sinuses which compose the _thmoidal labyrinth.
These cells are divided into an anterior and posterior group by a diagonally

placed plate of thin bone, which is limited externally by the os planum, and
internally projects into the nasal cavity and forms the middle turbinal.
The cells in each group vary in number and si^e ; the anterior may

comprise from three to seven, and the posterior from one to four. Some-
times the anterior group of cells composes the larger part of the lateral mass

;

in other cases the posterior cells occupy the greater share. Each true cell'
lias an opening of its own, and those cells which belong to the anterior
group open into the middle meatus—/.*., below and in front of the attach-
ment of the middle turbinal—while those of the posterior group open into
the superior meatus (fig, 107).

"While the ethmoidal air spaces are bounded externally by the os planum
of the ethmoid, and internally by the two ethmo-turbinals, it is otherwise
with the remaining four boundaries of the cell labyrinth. Thus, superiorly
tlie ethmoid air cells are completed by the depressions or fovea on the
ethmoidal edges of the orbital plate of the frontal bone. Inferiorly, on the
other hand, they are closed in by the ethmoidal edge of the orbital plate of
the superior maxilla. Anteriorly and externally the cells are walled in by
the lacrymal bone, situated immediately in front of the os planum, and
by the nasal process of the superior maxilla. As these two last-named bones
complete the inner w.-dl of the orbit in front, it follows that the ethmoid
labyrinth is intimately related to the whole inner boundary of that cavity
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Posteriorly the ethmoid cells are completed by the articulation of the lateral

mass with the sphenoidal spongy bone" (from Logan Turner's "Accessory
Sinuses of the Nose ").

With regard to the variation in size and situation of the ethmoidal cells,

it will suffice to mention some of the more important deviations from the

normal type.

Anterior Ethmoidal Cells.—(i) The bulla frontalis (fig. 103) is an anterior

ethmoidal cell which projects upwards and anteriorly into the floor of the

KiG. 103.—A Small Frontal Sinus and a Ijirge Anterior Ethmoid Cell
crowding into its Floor.

There is cellular development of the upper part of the processus unclnatus, a well-
marked meatus semilunaris, a small bulla ethmoidafis, large posterior ethmoid
cells, and a small sphenoidal sinus. The almost horizontal position of the large
posterior ethmoid sulcus and the well-marked accessory antrum opening below the
end of the processus uncinatus may be observed. The inferior turbinalis normal

(Rtfrodnctiifrom Fig. 44 0/ " Nmal Sinus Surgery," by ptrmisiion 0/Dr. Beaman
Douglas, AVa» i'ork.)

frontal sinus, and is a frequent cause of obstruction to the catheterisation

of the frontal sinus.

Sometimes these cells are found in front and to the inside of the fronto-

nasal duct, and end beneath the septum of the frontal sinuses, thus pro-

ducing a bulging of the lower part of the septum.

(2) The cell of the agger nasi (figs. 103, 104, and 105) is a cell (sometimes there

may be two or three) often developed in the anterior and upper third of the

uncinate process ; it frequently proves the main obstacle to probing and fres

drainage of the frontal sinus.

! f V
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.hi^cerrL'oSf;^
'° ''?''" * '°' P°'"""« °"' '•'^ importance of removing

tuSll whL?h" ;'"/"""^'l ^y 'he anterior attachment to the middle

JfJrlT: °' "f"'''""""'"' '•'"^. «hich extend outwards for a varyingdistance between the roof of the orbit and the frontal sinus (fi«s. i ,8 and i ,of

initl^nd
'"" "' '•"'^-Th-'^ --^ occasionally met with in the upperimner, and posteno, reg.on of the maxillary antrum, and result froJi the

tZZT 'T '""r,
°' "^^ °^""^' P'^'^ "f "- -P"'- -a llfwhere

It completes certain of the anterior ethmoidal cells.
•

ee

^I<,. loO.-Coronal Section, showing relation of Ethmoidal CdU t., Sphenoidal
Sinuses (Onodi).

". /, fronlal sinu^s
; /: ., i: am.rior ethmoidal cell,, ; ,/, /;, ,. posterior ellnnoidal .cll.s

;
!, iia-.al .septum

; , ,/ sphenoidal sir.uses.

enclose one or more cells. Its opening, or "ostium/ is on its upper aspectand therefore unfavourably situated for purposes of drainage
6) Sometimes well-developed cells are found in the anterior end of themiddle turbmal (fig. 109).

enJ*of?h'!°''<w''T'*'*'
Cells-rnder normal circumstances the posterior

01 the^ lateral mass " .-huts against the ,„uer half of the .interior wall

Labvr,W^
•'\^^"*"' Anatomy and Intra-nasal Surgery of the Ethmoidalwoynnth, Laryngoscope, September, 191J,
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of the sphenoidal sinus, and that region in the outer wall of the nasal fossa

in the angle where this junction occurs is known as the " spheno-ethmoidal

recess."

(i) Sometimes a posterior ethmoidal cell will extend into and encroach

upon the sphenoidal sinus (fig, 137). Unodi has pointed out that such a cell

may occasionally extend to the roof of the sphenoidal sinus of the opposite

side, and thus produce contralateral ocular symptoms.

(2) A posterior ethmouial ceil may also project into the lesser wing of the

sphenoid bone.

(3) Probably their commonest extension is into the orbital plate of the

frontal bone, below and behind the frontal sinus (fig. 119).

A brief consideration of the anatomical features above described will

explain why acute or chronic suppuration in the very-thin-walled ethmoidal

cells often spreads to the neinlibouring sinuses, and occasionally to the orbits

or to the meninges.

id!

Hi
1!

i
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The Openings and " Ostia " of the Accessory Sinuses situated in

the Nasal Cavities.

(a) Under the anterior end of the inferior turbinal is situated the opening

of the lacrymal duct.

(b) in the middle meatus are the openings of the frontal sinus, anterior

ethmoidal cells, and the antrum (fig. 107).

(C) The posterior ethmoidal cells open into the superior meatus t^fig. 107).

[it) The "ostium" of the sphenoidal sinus is situated in the spheno-

ethmoidal recess (figs, i and 107).

If the middle turbinal be removed and its meatus be examined, the follow-

ing openings may be noted :

(i) The frontal sinus above, opening directly into the middle meatus, or

indirectly by way of the frontonasal canal (figs. 101, 102, and 107).

(2) The "ostium " of the maxillary antrum in the lower part of the " in-

fundibulum." In order to see; it, it will be generally necessary to pull down-
wards the lower and posterior half of the lip of the processus uncinatus

(fig. 107).

Sometimes an " accessory " antral opening is found behind and below the

posterior end of tlie uncinate process (fig. 103).

( j) Most of the anterior ethmoidal cells open into the groove of the infun-

dibulum, but the ostium of the "bulla " is situated as a rule in its upper

portion.

(4) If there are well-developed cells in the anterior end of the middle

turbinal, their openings will also be found in the middle meatus.

It will be obvious that, with the possible exception of the " bulla" cell, it

would be difficult during life to explore the openings of the anterior

ethmoidal cells, and it is easy to understand how infection is liable to spread

from any one cell to its immediate neighlx)urs.

The posterior ethmoidal cells open by one, two, or three " ostia," the most

constant being that which is situated under the anterior end of the superior

turbinal (fig. 107).

The situation of the openiiiL,' in the sphennid.-i! sinus in the sphep.:!

ethmoidal recess will be relerred to later (lide Sphenoidal Sinus).

.^l^
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INFLAMMATION OF THE ETHMOID 243

INFLAMMATION OF THE ETHMOID
(ETHMOIDITIS).

iEtiology.—The frequency of acute and chronic ethmoidal
inflammation is probably to be accounted for by the exposure
of this complicated labyrinth of cells to infective organisms
contained in the inspired currents of air. During an acute
coryza all the nasal sinuses arc simultaneously affected, bu»
inflammatory exudations escape less freely from the small
ethmoidal cells than from the frontal, antral, or sphenoidal
sinuses. For these reasons, some form of chronic ethmuiditis
IS more common than chronic inflammation of the larger
air cells, and is an important factor in the involvement of
the last named, because of the intimate anatomical relation-
ships existing between them.
The pathogenesis of ethmoidal infection is identical with

that of antral inflammation in so far as intra-nasal infection
IS concerned (p. igj); when the antral infection is due to
dental causes, the ethmoid cells may be infected by way of
that sinus.

Types of Infiamraation.—This may be acute or chronic,
suppurative or non-suppurative.
When suppuration is present, and pus is visible in the

t'thmo^d region, the mpyema is sometimes spoken of as
"open" or "manifest," but when invisible, it is termed
a " closed " or " latent " empyema.
As a result of occlusion by inflammation or mechanical

obstruction, an open empyema may become closed but the
reverse process is the more common.
Acute inflammation of one ethmoidal cell is unusual, but

chronic inflammation is sometimes thus limited and the cells
Mkely to be involved are the bulla ethmoidalis and those
contained in the anterior portion of the middle turbinal.

Acute inflammation of the ethmoid generally involves
simultaneously all the cells of the anterior and posterior
group, and it is scarcely conceivable that the antrum, frontal
and sphenoidal sinuses will not sha"-" in the process.
On the other hand, chronic non-suppur ^ e intlain/nation

IS frequently limited to one or more, or even to all the cells
of the anterior or posterior group, the former condition is
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often seen in nafal polypi when these are limited to the

region of the middle meatus. When both anterior and

posterior groups are inflamed, multiple nasal polypi often

make their appearance and are difficult to cure except by

the radical measures already described (p. 130).

Chronic suppurative etlimoiditis i.^ny be limited to the

anterior group of cells when the antrum and frontal sinus

are usually also affected, or to the posterior group when the

sphenoidal sinus is similarly involved.

Finally, it is a common experience to find chronic sup-

puration in both anterior and posterior groups of cells, and

under such circu .istances all the neighbouring and larger

sinuses are diseased, a condition which is termed "pan-
sinusitis."

Morbid Anatomy and Pathology.— Acute ethnioiditis is

characterised by swelling and hypera-uiia of the mucosa,

with a free discharge of mucus. Since there is more loosu

sub-epithelial connective tissue in the concave or outer sidi'

of the middle turbinal than on its convex and inner surface,

the middle meatus is frequently filled by cedematous mucous
membrane, which hinders drainage from the anterior group

of ethmoidal cells as well as from the frontal and antral

sinuses. If suppuration takes place, a purulent discharge

will be seen in the middle meatus.

The appearances in chronic ethmoiditis will vary with

the situation and extent of the ' ivolved cells. If the anterior

region of the middle turbinal be affected, that structure

tends to swell, and if the natural ostia of its contained cells

become occluded, a cystic condition of the bone is produced

(tigs. 108 and 109). The mucous membrane covering the

enlargement may be normd or it may assume a polypoid

structure.

Such cysts vary from that of a pea to a tumour large

enough to approach the vestibule in front, and the floor

of the nose below.

Wedged in between the septum and the outer nasal wall,

they cause obstruction in proportion to their size. They are

tense and unyielding hen examined with a probe, but may

be pierced easily '< a trochar. Sometimes " egg-shcH

crackling " can be Jtained by pressure on the cyst wall.
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Tht internal surface of the cyst is lined by a mucous
membrane which has often undergone polypoid degenera-
tion, while the contents may be viscid mucus, muco-pus, or
almost entirely purulent.

''"t:-!e empyema be "open," a purulent discharge would be
present m > le middle meatus.

Fl.;. loS.-rystir Dilation of Anterior Fnd of Middle Turbinal (natural size).
(l-.om Anatomical Museum. I'niversity Co]lei;e Hospital.)

Im.;. 10.,. -(
':;;s ^s;nil:s?f,;;;;;,;:;inissi;:js,i::!--'''

'»'"

W aen the mtlammation is more or less limited to the cells
in the region of the uncinate process or to the "bulla
ethmoidalis," a smooth, cushion-like swelling will be seen
Detween the middle turbinal and the outer nasal wall, which
obstructs the anterior cleft of the middle meatus and tends
to crowd the middle turbinal against the septum. The
appearance suggests a "cleavage" of the turbinal. but
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examination with a probe will demonstrate that the outer
swelling is no part of that structure.

This cushion-like appearance is often present with antral

suppuration but it is by no means pathognomonic of that
condition, and has often been seen by the writer in cases of
atrophic rhinitis, and in the routine camination of the nose
when no local symptoms have been complained of.

Chronic suppurative and non-suppurative inflammation
of the anterior or of the posterior group of ethmoidal cells is

commonly associated with the presence of nasal polypi, and
for th morbid pathology of the ethmoid under these
conditions the reader is referred to pp. 123 and 124.

In suppurative ethmoiditis limited to the anterior cells,

the pus will be seen in the anterior portion of the middle
meatus, and by posterior rhinoscopy the discharge will be
observed between the posterior end of the middle and
inferior turbinals. When the posterior group of cells are
suppurating, the purulent exudation lies between the septum
and middle turbinal anteriorly, above the middle turbinal
posteriorly, and often it tends to form an adhesive layer of
muco-pus on the posterior pharyngeal wall.

When suppuration is limited to the ethmoidal cells, the
discharge tends to dry into non-fcetid adherent crusts, and
are limited to the ethmoidal region ; in these respects
the crusts differ from those of atrophic rhinitis, which
are very foul and more freely distributed over the nasal
mucosa.

On the other hand, when the frontal or antral sinuses are
simultaneously affected, the pus in the ethmoidal region
rarely dries into crusts.

As a matter of clinical experience, it will be found that
extensive suppuration of the cells in the lateral mass of the
ethmoid rarely exists without a similar condition being
present in the frontal, antral, or sphenoidal sinuses.

While chronic ethmoiditis is usually characterised by
hypertrophic changes in mucous membrane, an atrophic
type is also well recognised. The mucous membranes are
red, atrophied, and generally covered with non-fcetid crust?
of dried secretion. In many instances the inferior turbinal
is atrophied also. Careful examination will usually detect a
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focus of suppuration in one or more of the cells of the
anterior group.

Symptoms—In acute inflammation, the svmntoms are
practically identical with those of an acute and severe type
01 coryza.

*^

locd
''^'^°"'^ 'nflammation, the symptoms are general and

Symptoms-(a) General. - Chronic ethmoiditis is more
liable to produce a certain train of cerebral symptoms than
intlammation in any of the other sinuses. These include loss
ot memory, inability of mental concentration, depression,
symptoms of neurasthenia, and those indicated by the term
"aprosexia" (p. 97). They are most marked when sup-
puration is present and are often relieved or cured by the
removal of the disease, so that they seem to be a result of
chronic septic absorption. The oame may le said of more
general symptoms, such as an indifferent condition of the
general health, indigestion, unpleasant breath, obscure attacks
of pyrexia, and "rheumatic ' pains (tide p. 191).

(b) Local Symptoms.—Pain referred to the root of the nose
or between the eyes and over the '

.or forehead is not
uncommon. When the disease is I'.mited to the anterior
cells, some degree of pain may be experienced if external
pressure be applied over the region -f the lacrymal sac and
bone.

Nasal obstruction or "stuffiness, ' chronic nasal discharge
of a mucoid or muco-purulent character, attacks of sneezing,
and lacrymation are common symptoms which should not
lead the surgeon to accept the patient's symptomatic
diagnosis that he is suffering from " chronic nasal catarrh."
The nasal obstruction is a common symptom in most cases

of hypertrophic ethmoiditis, because the natural air-way
will be encroached upon even when polypi and suppuration
do not coexist.

Some degree of anosmia will nearly always exist, because
ot the above-mentioned obstruction, and as a result of the
chronic inflammation of those structures in which a part of
the olfactory nerve term'-ials is distributed. Again, "chronic
sore throat " may be the patient's diagnosis of a dry pharyn-
gitis due to viscid secretions from the posterior ethmoidal or
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sphenoidal sinuses. Oci ' diseases, whether they involve
the conjunctiva, the int il structures of the eye, or the
optic nerve, as well as chronic infections of the lacrymal
sac, should be referred to the rhinologist if the ophthalmic
surgeon can find no satisfactory explanation for their exis-

tence, or if they prove intractable to his treatment. During
recent years abundant testimony has been forthcoming as to
the causal relationship between chronic ethmoiditisand ocular
affections, especially when suppuration is present—a fact not
to be wondered at when the intimate anatomical relationships
between the ethmoid bone and the e\e are kept in view.
Finally, laryngeal irritation, frequent attacks of chronic
lar} ngitis, and " bronchial catarrh," demand that the possible
source of infection from ethmoidal suppuration be not over-
looked.

Amongst the more distant or reflex effects, asthma and
other respiratory neuroses are the most important. Cases
of asthma have been cured, and many more have been
afforded long periods of relief, by the removal of nasal polypi
and the subjacent inflamed ethmoidal tissues.

Diagnosis.—As the symptoms of ethmoiditis are often
of a vague character, only a detailed examination of the
ethmoid region will enable the surgeon to arrive at a diag-
nosis of the extent and nature of the inflammation. When
this is limited to the middle turbinal or to one or two anterior
cells the task may not be difficult, especially in non-sup-
purative lesions ; but when extensive degeneration of mucous
membrane and bone has taken place, it may be impossible,
and not always necessary to make a diagnosis of the exact
extent of the disease.

It has been already pointed out that with extensive sup-
puration of the ethmoidal cells the frontal, antral, and
sphenoidal sinuses are similarly affected ("pan-sinusitis").
Therefore it is a good plan to examine these larger air cells

before investigating the ethmoid labyrinth, and if they con-
tain a purulent discharge it should be removed by irrigation.

If pus can then be detected in the ethmoid cells, we may bo
sure it originates within them. In order to facilitate the
investigation, any polypi obstructing the middle meatus
should be removed and it may be necessary to take away
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the middle turbinal; there need be little hesitation in doing
this because It is a necessary preliminary in the treatment ofmost cases of ethmoidal disease.

Careful examination with a probe or small hook may now
enable the surgeon to detect the extent to which the bone is

blerh^d°en*°
""''°''^' ^°'' "^ ^"PP^ration which had hitherto

For a more detailed method of examination in pan-sinusitis,
the reader is referred to p 295.
Prognosis—In limited suppurative or non-suppurative

disease of the ethmoid cells the results of appropriate
surgical treatment are good.
When extensive disease is present a more guarded opinion

will be wise, because the anatomical vagaries of the ethmoidal
cells are so numerous that it may baffle the skill and technique
of the ablest surgeon to eradicate the disease completely.

In these circumstances the surgeon must carefully balance
he risks of leaving matters alone, with those incurred
should radical operative measures be undertaken. Here
he will be guided largely by the intensity of the general
or l";al symptoms, and the possibility of giving such a degree
of ehef which, from the patients point of view, mav betantamount to cure.

He will have no hesitation in advising surgical intervention
in the presence of an orbital cellulitis or a chronic dacrvo-
cy-sitis still less vyhen intense headache suggests the possi-
bility of meningeal irritation.

Furthermore, it must be stated emphatically that many of
ho local and general symptoms above referred to may

in' b'lr^J'f
^'.'"''''^ ^^' operations which involve little risk

n skilled hands, even though the results may not survive
t le searching criticism of the surgical idealist. Hence
t IS incumbent on those who deal with these matters-
U) to make an accurate diagnosis of the extent of theesion; (2) to determine how far the condition probably
threatens the health, happiness, and even the life of the
patient

;
and (jj, if an operation be decided upon, to bring

to It a greater combination of anatomical knowledge, cauti:..,
and manipulative skill than is demanded in any other fonn
ol nasal surgery.

Jlii^

ii



|i

•if

i »

I I

( !

i !

11

I

ii

I

If
; : j

f I

i \ i
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Treatment.—This may be intra-nasal or external.

Intra-nasal.—The preparation of the patient, the prelimi-

nary application of cocaine and adrenalin, and the question
of the employment of local or general anaesthesia have been
already discussed (vide Nasal Polypi).

When intervention is limited to one or more of the

anterior ethmoidal cells, the treatment will usually resolve

itself into the removal of nasal polypi and the free opening
of any diseased cells so that complete and permanent drain-

age may be secured.

If the middle turbinal is affected, it should be removed in

the way described on p. 41.

To open the ethmoidal bulla, the infundibular cells, or

the " agger " cells, Hajek's hook (fig. 140) or small sharp
spoons are useful. Small fragments of bone are best dealt

with by Gruenwald's small flat conchotome or Luc's
ethmoidal forceps (fig. 54). The treatment of the whole
ethmoidal region when multiple polypi are present has
already been discussed (pp. 130 and 131).

It is unwise to use any packing, but if it is necessary
to check oozing of blood, a strip of sterilised gauze should
be lightly applied and not allowed to remain for more
than twenty-four hours. The after-treatment is practically
the same as that advised for nasal polypi {vide supra).

The posterior group of cells may be entered in one of two
ways.

The better method is to remove the middle turbinal
and the anterior group of cells, and so enter the posterior
labyrinth. In this way the valuable landmark of the cut
edge of the middle turbinal is preserved.

The second method is to pass a hook into the superior
meatus, above and behind the remains of the middle turbinal,
and to break tlown this region, so that free access to the
posterior cells is secured.

In many instances it will be found that the sphenoidal
sinus is simultaneously diseased and must be freely opened.

These may be-

operated upon.

Complications,

-(a) A spread of septic infection from the area
In this way fatalities have occurred which

t * 5

tu
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have generally arisen from damage to the cribriform plate.They should be avoidable if the surgeon works with his eye

kernfh
"^^•^^^'^ ^and. and makes it a golden rule [o

rV -^^f ^" ''"'^"^ *° *h« °"ter side of the cut edgeof the middle turbinal, and. as he withdraws the instrument,
to press It gently outwards and dow-iwards

(6) Hamoyrhage.-This usually .eases with operative
manipulation, especially if cocaine and adrenalin have been
previously applied. Excessive bleeding may be stopped by
a light packing of sterilised gauze.

rnm'"'^''l''''T"u
'"'° '^^ ^^^^'^^ ""' Conjunctiva is not un-common, but I have never known it lead to any harm

plicItinn*"'V'''"'''" r^ "*^"" '^ " "^^^^ ^«"°"« ^°^n-

wi^h f h u T""^"'
*^^* ^ communication has been madewith the orbit during the operative manipulations. A freeexternal incision, insertion of a drainage-tube, and hot

fomentations will generally give a good result.

rnmnl^^';' "'"''f
^"^ ^^""^"''' '^ ^ '^'^ ^^' "«' unknown

c'attrpter"
^•""*"^'°" °^ '""^ p-^-'- -"^ '^-

hnnl°''f
~^"

^"^, '"^'^-"asa' operation upon the ethmoidbone It IS essential for the surgeon to see what he is doineand If a septal deformity obstructs the view, a preliminarJ
resection should be performed.

preliminary

In case more than one "sitting" is necessary, the localreact. fn,,,„^ ,he first intervention must be'kltowedTopass off before a second is attempted
; this may demand aninterval of ten c'r.ys or a fortnight.

if the granulations which form on and around thewounded areas become unduly prominent they may be re!

on"a p'^obe
'"'"'"" °' ' '"' '' "'^^^^^ '' ^''^^ ^-^d

cicltlid tire.^'°"''
''"" '' "P'^^'"^ '^'^''^' -- by

External Operation.

This will be liecessar)-—

reachT.1'"
"" ^l^^^^.^^^ "^^^1 cavity it is impossible toreach the diseased cells through the vestibule.
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2. I;i the presence of an external fistula—^./,'., below the
inner end of the eyebrow.

3. If orbital complications are present.
Under such circumstances a curved incision is made, com-

mencing at the outer end of, and i nmediately below the
inner third of the eyebrow, and continued downwards in
front of the internal canthus, then curving slightly outwards
till its lower limit reaches the inner border of the infra-
orbital margin (B, C, fig. 130).

Ther muscles and periosteum are carefully retracted so that
good access to the outer surface of the " lateral mass "

is

secured. This is then entered by small sharp spoons or
forceps, and the diseased cells broken down into the nasal
cavity. It may be necessary to remove the upper end of
the ascending process of the maxillary bone, the lacrymal
bone, and the " os plamim," in order effectually to destroy
extensively diseased cells ; and by such means it is possible
to clear away the whole "lateral mass" and to enter the
sphenoidal sinus if circumstances demand it.

By a prolongation of the upper and outer end of the
incision the frontal sinus may also be opened by any of the
methods to be described later.

Free drainage into the nose is essential, and if this be
secured the skin incision may be sutured in the course of

a few days after acute local symptoms have subsided.

Ethmoidal Mucocele.

Definition.—The distension of an ethmoidal cell brought
about by the retention of its own secretion.

^Etiology.— It is more common in children and young
adults and is caused by partial or complete closure of the
nati'ral opening or " ostium " of the cell. The cause of the
closure is unknown but it is probably of mflammatory
origin, while in rare instances it may be congenital
(Lack).

Morbid Anatomy.—The commonest type of ethmoidal
mucocele assumes the form of a hard, painless, sh-wlv
increasing, non-intlammatory swelling situated above tiuj

internal canthus. As the tumour increases in size its bony
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walls may become absorl,ed. so that a previously resistant

nor
"^ T^

«how. signs of Huctuation in .ts most prominen
portion, wh.le .ts edges still remain hard and irregular. Oversome part of the swelling where the bone is very thin, Zso-called •• egg-shell crackling " may be detected. As ageneral rule, no evidence of the condition is visible in thenasal cavity, but cases have been recorded where a swellinghas been seen m the region of the anterior ethmoidal cells.

the c>cbdll may be displaced outwards, or outwards anddownwards and the "os planum" or the lacrymal bone orboth, may become rarefied or completely absorbed.

I'lti. IK).— Kij^'ht Ktlmi.iidal .\Iii.<Kxk-.

(Kindly Ifiii |,y r)r. I.u-aii I'urriLM.)

The contents are generally mucoid, viscid, opalescent, andnon-purulent; occasionally cholesterin crystals have been

Evidences of inflammation have been ascertained in the

muc'cde.""" """'^^ '^""^ ^^^ -"- -" of I

When a mucocele forms in the anterior end of the middleturbmal. th.s structure swells up and gives r se tTtheappearances and symptoms described on p 24,
It IS very rare to find the posterior cells affecied.
Symptoms.-The presence of the painless swelling isoften the only symptom to attract attention. On the otherhand a considerable number of cases have been recorded

Ind'ti;: "rf''
P^'"' °^ "^^"^^'^- -- compla ned

:'
and these might be expected during the course of an acuteor subacute nasal catarrh.

*l
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Absence of nasal discharge is the rule, but instances of a
mucoid or muco-purulent discharge have been observed

;

probably these occur when the closure of the " ostium " or
the affected cell is not complete.

Logan Turner says that epiphora may be noticed before
any external sign of mucocele presents itself.

The degree of ocular displacement and consequent diplopia
Will depend on the size of the mucocele ; but the optic disc
shows no changes and the movements of the ocular muscles
are unaffected.

Diagnosis.— In the early stages before fluctuation or
softening of the bony walls has taken place, it may be
impossible to differentiate between a mucocele and a bony
growth.

Treatment—When an intra-nasal swelling is present it may
be possible to enter the mucocele from this aspect, to destro\
its inner wall and provide free and permanent drainage into
the nose. As a general rule an external operation will be
necessary. The incision should be made over the most
prominent part of the swelling and it must be sufficiently free
to permit full exposure of the distended cells. These must
be broken down and a free communication made into the
nose. It may be wise to insert an external drainage-tube
which passes into the nose, and to leave it in situ until
healthy granulations surround it, or until it is obvious that
intra-nasal drainage alone will suffice for the ultimate oblitera-
tion of the wound in the ethmoidal cells.

Osteomata.

The writer has only had an experience of one tu.nour
of this kind. It grew from the anterior ethmoidal cells.

The symptoms were similar to those of a mucocele but no
fluctuation could be discerned. The swelling was most
prominent on its intra-nasal aspect. It caused marked nasal
obstruction, and when removed—through the nose— it was
found to consist of cancellous bone.

I
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CHAPTER IX.

DISEASES OF THE FRONTAL SINUS.

ANATOMICAL CONSIDERATIONS.
Under normal circumstances these cavities "are contained
in the lower part of the frontal bone above the root of the
nose and the mner ends of the eyebrows " f^uain).

The sinuses extend upwards and outwards between the two tal.I.s of the.kull o a very variable extent, but a sinus of average sue may be taken asone whtch measures , inch from the middle hr.e outwards, reach,n« to ateuthe junction of the outer and middle th,rds of the supra-orb-tal rid«c ^extending from inch to tf mches vertically from the nasion. For full'rinformation respec.nK these cavities, the reader is referred to the author sar"cleon the subject in the L...,a, of September .6. .«,6. and to Lo^an T^rne tthe EMurgH M.Ucai J„u,.„M. April and May. ,8,8. , am indebted o

Ui, ZZl)!
"' "' •'"'•' P'-'-'K-phs here reproduced (figs , . ,,

The following points should be borne in mind by the student
.

The frontal smuses commence to develop in the second or third vear ofnfancy by a budding upwards of an ethmoidal cell which holows ouTtheIc.wer and central portion of the frontal bone. Aln^ut the sixth tn.h. I
year of life the frontal air spaces may be recognised as d^sn :^:Zlower median portion of the frontal bone (fig. 115)

'^
I have operated on children of six and nine vears resrv.rfi.«i t

suppuration in .he frontal sinuses. ,n the formerTh: S^.t^^c^f agreen pea, in the latter of a large h">- --bean

(fig.' nlir
'"*'' '"' ''"""'

"
'''' ""^ °PP°^"^ ^"'^^ °f 'ho same skull

J. They may be absent on one or both sides

.n its lower part, but not infre.ueL.y i^lpp^\:iFTi^::Z:^^^^'
other .r space, so that one of these may bi ^.ry much lar^^r 't3t°oTh:r

s.^JS;^nS •:::!:r'°"
°^ "- '^''''' ^'^ - ==- ^^^---r to .he

6. These vary very much in size in different individuals (figs uz and i..>'t IS by no means uncommon to find them reaching into the'extlr^aTanglit
^55
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processes of the frontal bone, less frequently into the temporal fossa (fig. n6)
or upwards beyond the frontal eminences and backwards almost to the junction
of the frontal and sphenoid bone (fig. 114).

7. The frontal sinus communicates with the middle meatus by means of
an '• osliiim."

The upper portion of this opening is situated in the lowest portion of the
floor of the sinus, and in extreme cases may be as much as 28 millimetres
from the anterior wall of the sinus.

Its normal position is below the level of the cribriform plate, and it may
be displaced mesially towards that structure, laterally in the direction of
the orbifal plate of the frontal bone, anteriorly towards the nasion. or so far
posteriorly that it is close to the posterior wall of the fron.al sinus.*

Its average diameters are about 4 by 3 millimetres, but they may be as
large as 7 by S millimetres (Logan Turner).
The passage lietween the upper and lower limits of the " ostium ••

is kno«n
as the fro,ito.„asal canal, and this will vary in length according to the manner
in which the sinus communicates with the middle meatus. It may do so
n two ways (cide figs. 101 and 102)

;

(.1) Directly when thj ostium is situiited in the upper anterior portion ot
the middle meatus

;
in this case the frontal nasal canal will be little moiv

th n a shallow ring.

(i) Indirectly, by a passage thr,;ugh the anterior ethmoidal cells,
circumstances the frontonasal canal or duct may be

J incli long.
S. The direction and patency of the frontonasal canal vary

according to the development of the neighbouring ethmoidal cells n ,s nv
no means uncommon for the canal to be encroacned on, and rendered
tortuous by one of the ethmoidal cells, which may be developed in front ur
Iwliind the duct (figs. 103 and 117). Excessive development of the nasal crestmay have the same effect (fig. 107). As a general rule, it is easier to pass a
probe into a sinus affected by chronic suppuration than into a healthy one

<j. Incomplete bony septa frcjuently divide the sinus into communicatin
chambers (fig. iiH), and in operating the surgeon must be careful not to over"-
look any septic foci which may lurk in the blind rece.sses of tiiese loculi

10. If the crown of a small j-inch trephine be applied to the lower an.l
inner part of the frontal bone, situated between a vertical meihan line and a
line drawn perpendicularly upwards from the internal angular process it will
in all ca.ses open the corresponding sinus (if one exists) on that side

11. It IS very important to recollect that certain of the anterior ethmoidal
cells, sometimes called • orbito-ethmoidal " cells, frequently extend outwards
between the floor of the frontal sinus and the orbit (figs. 118 and 110)
In ci -onic empyema of the frontal sinus these cells are almost invariablv
infected, and must be thoroughly destroyed or freely drained in order tu
prevent reinfection of the frontal air space.

12. If a small opening be made in the anterior wall of a frontal sinus, and
water lie injected into it while the head is held in the normal upright position
the Huid will be found to pass into, and fill the maxillary antrum before it

escapes into the nose. Clinical exoerience frequently demonstrates that in this
way an antrum may act as a reservoir of pus which is generated in the higher

In tht^e

greatly,

It is hv

i:, u • Gordon Wilson. Trans. Amer. Laryn. Assoc, 1908, p. 178.
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Fig. ii(>.

n. Frontal sinus ; /. c. a. ihe so-called orliiio- or frcmto-cihmoidal ciil^ extending
over the roof of the orhii (Shambauiih).

To /ace pti^e i-A.
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sinuses
:
in other words, the presence of purulent discharge in a maxillary

antrum does not necessarily mean that it is froduced there. In a similar way,
pus may be present in the urinary bladder although it may have its origin
in the kidney.

INFLAMMATION OF THE FRONTAL SINUS.

This may be acute or chronic.

iGtiology.—The causes have already been discussed
(p. 192), but it may be pointed out that of all specific
diseases, influenza seems most prone to effect the nasal
accessory cavities.

There can be little doubt that many cases of acute inflamma-
tion recover spontaneously. During the epidemic of November
and December, 1906, the writer saw seven cases of acute
suppuration of the frontal sinuses and in six of them
complete recovery took place without surgical treatment.
This tendency to resolution is probably due to the favour-

able conditions for drainage.

ACUTE INFLAMMATION.

Symptoms.—In addition to the symptoms of the general
disease, of which the sinus inflammation may be a complica-
tion, the patient will suffer from acute supra-orbital headache
which may radiate over the forehead, cheek, side of the head,
ear, or it may take the form of intense pain m the eyeball or
back of the eye. These pains are aggravated by straining,
coughing, blowing the nose, etc.

Pressure over the anterior wall of the sinus will be very
painful, and if applied upwards and inwards against the floor
of the cavity beneath the inner end of the eyebrow, it is

often quite intolerable.

If the inflammatory products be retained under tension,
the soft tissues covering the sinus become red, swollen, and
ccdematous, and in this change the upper eyelid may take
part so that it may be impossible for the patient to open the
eye. If the tension be not relieved, pus may make its way
through the thinnest part of the wall of the sinus about
4 to i inch above the inner canthus, and fluctuation may be
detected. I have never seen displacement of the eyeball in
primary acute inflammation of the frontal sinus.

17
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Examination of the nasal cavity will show much conges-

tion and (edema of the mucous membranes compared with

those on the healthy side, and probably a small quantity of

pus will be seen in the anterior cleft of the middle meatus.

Pathology.—The lining membrane will be cedematous,

swollen, and infiltrated with small round cells. The secretion

is at first clear but soon becomes purulent owing to leuco-

cytic exudation ; it is rarely foetid.

Diagnosis.—The symptoms already enumerated should

suggest the probability of acute sinus inflammation. I have

twice seen redness, swelling, and oedema of forehead and

eyelid mistaken for erysipelas.

In the absence of such external signs, acute frontal sinus

inflammation is frequently regarded as "neuralgia." The

mistake might be avoided if an examination of both nasal

cavities were made ; a purulent discharge with well-marked

congestion and ctdema of the mucosa would only be seen in

the presence of inflammation of one or more of the accessory

sinuses of the nose.

In order to be sure that the discharge issues from the

frontal sinus, we should cleanse the middle meatus, anaesthe-

tise it by the application of a 10 to 15 per cent, solution

of cocaine, try to pass a curved probe into the sinus, and

note whether its withdrawal is accompanied by a downflow

of pus. This, however, is sometimes impossible owing to the

congestion of the parts and the tortuous nature of the

fronto-nasal canal.

Transillumination is unreliable as a means of determining

the presence of pus in the frontal sinus, but an X-ray

negative might show the outline of the inflamed sinus to be

much less defined than that in the healthy side.

Prognosis.—Many patients recover without any treatment

at all and few would pass into the chronic state if efficient

local treatment were undertaken in the early stages of the

attack. The least favourable cases are those where free

drainage from the sinus is hindered by some form of nasal

obstruction.

Treatment.—In addition to the treatment of the general

constitutional disorder, much may be done locally to relieve

urgent symptoms and hasten resolution of the inflammation.
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Our aim should be to adopt measures which promote free

drainage from the sinus. To this end a 20 per cent, solution

of cocaine should be applied to the middle meatal region and
to the anterior half of the middle turbinal, this will cause
contraction of the tissues and local depletion of the blood-
vessels. The addition of a few drops of a solution of
adrenalin chloride to the cocaine will prolong the local con-
traction of the mucous membrane.
The disadvantage of this local application is that in about

thirty to forty minutes its effect passes off and only too often

neither the nurse nor the patient can reapply it accurately.

Considerable relief to the nasal obstruction may be afforded

by the inhalation of mtntholised vapour, which may be made
by adding ,"i. of a 20 per cent, alcoholic solution of menthol
to a pint of boiling water.

I have had no experience of Bruning's light bath by
which dry heat is applied to the head, nor have I found
Sondermann's suction apparatus of much practical value.

In most cases, therefore, it will be better after having
applied cocaine to the middle meatal region, to scarify care-

fully these regions with a sharp knife and encourage local

depletion by frequent spraying with a warm alkaline solution.

If it be possible to pass a cannula (fig. 120) into the sinus

lAlKUibiaiau

Fk;. I jo.— Frontal Sinus Cannula.

and wash out the inflammatory products, so much the better

for the patient, for it will relieve pain and shorten the

duration of his suffering."*

Such irrigations may be carried out twice daily during the

earlier stages of an attack, and with diminishing frequency

as the discharge becomes less purulent.

Some relief of pain may be procured by the application of

hot fomentations to the supra-orbital region, and by the in-

* Facility in passing a cannula into the frontal sinus can only be acquired by
considerable practice ro.'.pled with an intimate knowledRe of the anatomy of

tlie nasal foss?> and their accessory sinuses.
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tcrnal administration of such drugs as aspirin (aceto*salicylic

acid), phenacetin, antipyrin, etc. If symptoms of retention

are not relieved by these measures, it may be well before

resorting to external operation to remove the anterior half

of the middle turbinal and any prominent anterior ethmoidal

cells so that freer drainage from the sinus may be encouraged.

(The operation has already been described on p. 41).

When the soft tissues over the sinus become red, swollen,

(edematous, and painful on pressure, it may be assumed the

obstruction of the naso-frontal canal is complete, and that

the pus is making its way through the floor of the sinus

;

I'l. -To show l.ine of Incision for Openinjf thu Frontal Sinus.

it usually finds exit below the inner end of the eye-

brow.

It will now be the duty of the surgeon to open the sinus

from the outside.

Operation.—The eyebrow and surrounding skin should be

thoroughly cleansed, but it is unnecessary and unwise to

shave the eyebrow because of the long time it takes to

grow again.

General anaesthesia having been induced, the anterior half

of the middle turbinal should be removed. The external

incision is made through the soft tissues down to the bone

immediately beneath the line of the eyebrow and curving
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downwards and inwards until within \ inch above the

internal canthus (vi(/(- 121).

Brisk arterial hxvn ',c usually occurs hut it can readily

be checked with artery forceps. The periosteum should

be stripped carefully off the front wall of the sinus and held

aside with the superjacent tissues by means of blunt hooks.

To insure opening the sinus cavity the trephine or gouge
should be applied to the angle formed where a line drawn
parallel to the supra-orbital ridge crosses one drawn vertically

upwards from the internal angular process of the frontal

bone.

(!are should be taken to damage the mucous membrane
of the sinus as little as possible, and hence it is well to syringe

out any pus rather than wipe it away with strips of rough

t,'auze.

If the sinus cannot be thoroughly examined and dealt

with through a small opening in the bone this should be

carefully enlarged.

The patency of the fronto-nasal canal must now be

restored by means of a blunt probe, and a drainage-tube

with lateral perforations inserted through the external

wound into the depth of the sinus.

The wound may be sutured at its outer and inner angles,

but the middle and larger portion left open so that the sinus

may be inspected and treated afterwards without any
difficulty. Hot fomentations should be applied as external

dressings until the congestion of the soft tissues has sub-

sided.

After-Treatment.—The dressings should be removed after

twenty-four hours and the sinus irrigated with warm normal
saline solution. Dry sterilised dressings should replace the

fomentations when the congestion of the soft tissues has

passed off.

After ten days to a fortnight the mucous membrane lining

the sinus will have ceased to secrete pus, and if the naso-

frontal canal be patent, the drainage-tube may be discarded

and the external fistula allowed to close.

During th'^ early days of after-treatment the interior of the

sinus may ea. .y be inspected through an ear speculum.

Until its closure is complete the sinus may be irrigated

"^S
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daily with warm normal saline, boracic, or hydrogen peroxide

lotions.

When acute inflammation has led to an external suppu-

rating fistula, or extensive caries of bone is present, or if

meningeal infection is feared, it may be necessary to

remove all the anterior wall of the sinus and the inflamed

mucous membrane. By such means free drainage will be

provided, septic foci removed, and our aim will then be the

complete obliteration of the sinus by the eventual organisa-

tion of granulation tissue.

CHRONIC SUPPURATIVE INFLAMMATION OF THE
FRONTAL SINUS.

This condition rarely comes before the surgeon except

when suppuration is present, and only this form will be

discussed here. The factors which influence the passage of

an acute into a chronic infection are (i) the virulence

of the primary infection ; (2) defective drainage due U
obstructing ethmoidal cells or septal irregularities; (3) fre-

quently occurring mild infections from which the mucous
membrane never has quite enough time to recover. One or

both sinuses may be affected.

It is uncommon to find chronic suppuration of the frontal

sinus without a similar condition in some of the anterior

ethmoidal cells, and the anatomical disposition of those

air-cells is the probable explanation of the fact.

I have records of two cases, one of which was first seen

fifteen years ago as a case of uncomplicated chronic antral

suppuration, for which the patient only carried out spasmodic
treatment. By degrees the ethmoidal region became
infected, and five years ago he consulted me for cedema of

the upper eyelid, with frontal headache and other symptoms
of obvious inflammation in the frontal sinus. The second

case followed a very similar course.

Morbid Anatomy and Pathology.—The changes which the

mucous membrane undergoes are almost identical with those

described in the case of the antrum. When a chronic

suppurating sinus is opened, the mucous membrane is

frequently so oedematous that it immediately bulges through

the opening and presents a polypoid appearance.
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In disease of long standing changes may occur in the
bony walls of the sinus. The posterior wall may be eroded
by caries so that the dura mater is exposed, or the septum
separating the sinuses may be perforated, causing infection
of the opposite frontal air cell; hence when one sinus is

irrigated the returning fluid may issue from the opposite
nostril.

If the fronto-nasal canal be obstructed, the bony walls of
the frontal sinus tend to expand under the tension of the
retained pus, and since the inner half of the floor of the sinus
is its least resisting part, .this becomes expanded so that the
eye may be displaced downwards and outwards. Eventually
ulceration of bone takes place, and periostitis or a sub-
periosteal abscess forms, which may quickly lead to "orbital
cellulitis " or " phlegmon," or to a subcutaneous inflamma-
tion or abscess below the inner end of the eyebrow and in
the upper eyelid.

Frontal lobe abscess is the most serious complication of
chronic frontal sinus suppuration, but it is fortunately rare.

The intra-nasal appearances will vary according to the
degree of involvement of the ethmoid region.^ When this
is slight, pus will be seen in the anterior region of the
middle meatus; but when the ethmoid cells are much
affected, the appearances will be identical with those of
chronic suppurative ethmoiditis

—

i.e., polypi in various stages
of development, caries of the cell walls, and a profuse secre-
tion of pus.

The corresponding antrum is frequently filled with pus
which gravitates into that sinus, although the discharge may
not necessarily be formed there.

Chronic suppuration of the frontal sinus is frequently
bilateral.

Symptoms.—In uncomplicated cases these generally con-
sist of a purulent nasal discharge, more or less nasal obstruc-

tion, and a certain amount of pain in or around the sinus.

To these may be added the perception of an unpleasant smell
by the patient (cacosmia), or, on the other hand, his sense of
smell may be largely destroyed if much ethmoiditis be present.
General symptoms due to septic absorption may also be
complained of {vide p. 191),
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Discharge.—The pus is usually of a yellow colour and does

not tend to form crusts in the middle meatal region ; it may
be foetid or non-foetid and as a rule it can be blown forwards

into the handkerchief. Occasionally, however, the anterior

end of the middle turbinal may be so swollen as to con-

strain the discharge to flow backwards towards the naso-

pharynx, and the patient then complains of "p>ost-nasai

catarrh."

On waking in the morning the pharynx may be covered

by inspissated secretion which has collected and dried during

the night, and for similar reasons cough and general discom-

fort of the pharynx and larynx are frequent symptoms.
When pus is retained under tension and escapes towards

the orbit (vide supra), signs of acute inflammation may make
their appearance, such as redness and oedema of the lower

forehead and upper eyelid, and displacement of the eye with

diplopia. If not relieved, the abscess may burst externally

and leave a suppurating fistula below the inner half of the

eyebrow. Sometimes the dilation of the sinus is so slow

that no acute symptoms are manifested

—

e.g.

:

J. H. , male, aged seventy-two, and complaining of double vision, was referred

to me by an ophthalmic surgeon because the patient had the right eye dis-

placed downwards and outwards ; above the eye was a painiwos, fluctuating

swelling, occupying the inner third of the supra-orbital margin. The right

nasal cavity was full of polypi bathed in pus. The right sinus contained pus.

I opened it, and found its posterior wall destroyed, and replaced by granula-

tion tissue covering the dura mater. He had " never had a headache," and
his only complaint was that he " saw double "

!

Nasal Obstruction.—This is the result of congestion of

the mucous membranes, or of polypi when the ethmoid
region is inflamed.

It will be more marked when these conditions are

associated with deviations or other irregularities of the

septum.

Pain.—May or may not be complained of, and as it is some-
times present when the discharge is quite free, it cannot be
entirely due to obstructive causes, but more probably to

inflammatory conditions within the sinus. Like other
symptoms, pain is generally increased during the acute exacer-

bations brought about by attacks of acute nasal catarrh.

Although actual pain may not be a frequent symptom, yet

ili.
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the patient will sometimes state that he has feelings of tension

or discomfort over the lower part of the forehead.

Firm pressure directed upwards against the floor of the

sinus beneath the inner end of the eyebrow will nearly always
elicit pain in chronic frontal sinus suppuration. This test

may be of value in a unilateral empyema, and in carrying

it out the surgeon should stand behind the patient, so

that each sinus may be simultaneously tested and equal

pressure applied to both sides.

Diagnosis.—In a typical case the purulent discharge in

the middle meatus tends to flow forwards and will be seen

occupying the cleft between the anterior end of the middle
turbinal and the outer wall of the nose. In antral suppura-
tion the pus is generally observed farther back, and flowing

directly downwards between the middle and inferior turbinals.

The middle meatus should now be carefully cleansed with
wool-mops so that no discharge is visible, and the parts

rendered anaesthetic with 10 per cent, solution of cocaine.

An endeavour may then be made to pass a suitably curved
blunt probe through the fronto-nasal canal into the sinis

cavity. If upon withdrawal of the probe a free flow of pus
occurs, the diagnosis is clear ; but if so small a quantity of

discharge appears as to render the diagnosis uncertain, a fine

cannula should be passed into the sinus and air injected

by means of a rubber ball attached to the cannula. If there

be even a small collection of pus in the sinus, the air douche
will usually drive it downwards so that it is visible in the

middle meatus.

I consider this test superior to the injection of lotions

through the cannula, because a small amount of pus in

a small sinus will scarcely discolour the fluid used for

irrigation.

It must not be forgotten that one examination yielding
a negative result does not prove that a sinus is healthy, and
if the history and other symptoms make the surgeon sus-

picious that an empyema is present, he should insist on
a further examination and carry it out at an hour different

from that of his first inspection, because sinus suppurations
often exhibit a definite periodicity in their activity.

If it be impossible to explore the frontal sinus because of

m

'*
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obstruction produced by the middle turbinal, there should
be no hesitation in removing the anterior half of the bone
in the way already described (p. 41). At the least it will

tend to assist in draining the sinus.

A successful frontal radiogram of the forehead will nearly
always show that the outline of the diseased sinus is cloudy
and indistinct when compared with that on the sound side

(fig. 122). A profile radiogram is also of value in show-
ing the depth of the sinus, and a study of the two should

Fig. 122.

Note the hazy, ill-defined outh'ne of the left frontal sinus compared with that of the
normal right sinus. Compare also the left inflamed antrum with the normal sinus
on the nght side. (Skiagram kindly lent by Or. Caldwell, New York.

)

enable the surgeon to gauge approximately what will be the
extent and cosmetic result of any external operation which
may be contemplated.

Transillumination of the sinus does not give reliable

evidence.

The difficult point in diagnosis—viz., the determination of
the share which the various sinuses may take in producing
the above symptoms—will be discussed later (p. 295).

Prognosis.— Uncomplicated chronic suppuration of a
frontal sinus is rarely dangerous to life. Provided drainage
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veniences arise from the presence of a purulent discharge,

the effect of this upon the general health and the mental
uneasiness which it causes the patient.

From a considerable experience of these cases, I am
inclined to the opinion that the gravity of a frontal sinus

suppuration will be in direct proportion to the amount of

pain which the patient experiences.

What arc the circumstances which should j^uide the surgeon

in advising operative interference in chronic suppuration of the

frontal sinus ?

1. The presence of constant or intermittent pain or dis-

comfort, which indicate progressive or active inflammatory
changes in the mucous membrane or bony walls of the sinus.

Defective drainage may assist in the production of such
symptoms.

2. The coexistence of extensive ethmoidal disease. It is

this element which may lead to orbital or meningeal compli-
cations, and often seems to exercise a depressing effect on
the patient's spirits and mental capacity.

3. A state of bad general health, especially when this can
be fairly attributed to disorders of digestion induced by the
swallowing of septic discharges from the nose.

4. General mental depression caused by the chronic
toxaemia or (in many patients) the mental worry produced
by the symptoms.

5. There will be no hesitation in advising some form of
operation in the presence of symptoms indicating reten-
tion of inflammatory products, such as severe pain, orbital

displacement, recurrent attacks ofoedema of the upper eyelid,

or an external fistula.

On the other hand, the writer has seen a large number
of chronic frontal sinus empyemata during the past twenty
years, and has often been surprised at the freedom from
serious symptoms enjoyed by patients in whom the sup-
puration had been of long standing. In such instances it

is possible that protective substances are manufactured in

the blood which render the patient immune from his own
poison. The mere fact that a chronic frontal sinus empyema
is present does not justify the surgeon in advising radical

external operations, especially when the inconvenience, loss

iS

i
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of time, possible disfigurement, and the risks incident to

operation are taken into account. It is quite open to ques-

tion whether more patients have not died as a result of

operative intervention for fronto-ethmoidal suppuration than
from the untreated disease.

Treatment.—This may be carried out by

—

I. Intra-nasal methods.

z. By external operation.

I

I

I. Intka-Nasal Treatment.

Seven years ago, when writing the last edition of this

book, the writer advocated this method of treatment {vide

jrd edition, p. 184), and since then has frequently made
use of it in a large number of selected cases. But only

within the last four or five years has the intra-nasal bid fair

to replace the external method, when the type of operation

has been a matter of choice. This has been largely dnc
to the advocacy of Ingals, Spiess, Halle, Good, Mosher,
and others.

Of the afore-mentioned, the writer is most indebted to

Harris Mosher of Boston, U.S.A. He pointed out —
(i) That one or more ethmoidal cells of the anterior group
are often found to be well developed in the region of the
" agger nasi," and he named them " agger cells."

(2) He demonstrated that these cells often obstruct the

entry into the frontal sinus, and that by their destruction

the surgeon is enabled to gain a larger and more direct

access to the ostium of the sinus. The enlargement of this

is the essential and outstanding feature of the intra-nasal

frontal sinus operation {vide "The Applied Anatomy and
Intra-Nasal Surgery of the Ethmoidal Labyrinth," The
Laryngoscope, September, 1913).

In the attempt to cure a chronic empyema of the frontal

sinus we must be guided by certain elementary principles

which underlie the treatment of similar conditions in any
other bony walled cavity. Briefly these principles are

—

I. Provision must be made for free, spontaneous, and per-

manent drainage. Hence the necessity for enlarging the

normal ostium of the sinus.
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2. The removal of pyogenic membrane and foci of infection.

3. The establishment of a non-suppurating mucous mem-
brane, or the complete obliteration of the bony cavity by

organised granulation tissue.

We can only reasonably be sure of providing the first

of these desiderata by the intra-nasal method, so that there

must be other outstanding advantages or reasons which

constrain us to adopt it.

They are—(i) No deformity is produced.

(2) The time during which the patient is incapacitated is a

matter of days, rather than the weeks which are often

demanded by external operation.

(3) The fact that many cases of chronic empyema have

been cured by the intra-nasal method.*

What, then, are the conditions which would lead us to

favour the intra-nasal method of operation ?

1. That the sinus is capable of being entered by a suitably

curved probe and raspatories.

2. That the sinus is not subdivided by septa into a

number of almost separate bony-walled cavities.

Such information can only be gained beforehand by a good

skiagram, and this method of examination should never be

omitted either in the intra- or extra-nasal operation, because

the knowledge it will give us may be invaluable in many
ways.

Granted the favourable conditions referred to, neither the

chronicity of the case nor the extent of pyogenic membrane
present need militate against our choice of the intra-nasal

method, because if free drainage can be secured by enlarging

the normal ostium and the fronto-nasal duct, we can destro}'

a great part of the unhealthy membrane by methods which

will be referred to below.

A further point in favour of the intra-nasal operation

is that by means of it we are enabled to remove practically

all the obstruction in the nasal cavity below the level of

the ostium of the sinus. Hence, even if an external opera-

* The writer showed five cases at the meeting of ftie Laryngological

Section, Koyal Society of Medicine, in May, 1914 ; they were exhibited to

illustrate his paper on "The Intra-Nasal Treatment of Empyema of the

Frontal Sinus,"
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tion be advisable later on, one essential point in its success

has already been attained, for it is universally agreed that

free intra-nasal drainage is a great desideratum in all external

operations on the frontal sinus.

Operation.—Half an hour before the administration of

the general anassthetic a hypodermic injection of atropine

gr. y^ is administered. This will check undue secretion of

mucus in the nasal cavity.

At the same time a small swab of gauze soaked in equal

parts of a 20 per cent, solution of cocaine and adrenalin

chloride should be applied to the middle meatus and middle
turbinal regions.

Immediately before the operation the frontal sinus should

be thoroughly washed out with normal saline solution to

which a little peroxide of hydrogen solution may be added.
The maxillary antrum should also be irrigated if it acts as a

reservoir or as a generator of pus.

This preliminary cleansing is important as a means of

avoiding septic contamination during, or immediately after

the operation.

With the patient anaesthetised and lying on his back
with the head slightly raised on a pillow, the middle turbinal

should be removed by means of suitable scissors and a
snare (p. 41). Any little bleeding can readily be checked
by the application of gauze moistened with peroxide of

hydrogen solution.

One next end'iavours to enter and destroy the "agger
cells" and to gain access to those of the anterior group.

These, with the included fronto-nasal canal, are destroyed

so that a free approach to the ostium of the frontal sinus is

secured. The anterior ethmoidal cells can best be entered

opposite and external to the anterior attachment of the middle
turbinal {vide fig. 123).

For these purposes a small sharp spoon on a long shank is

very useful, or the author's ring curette (fig. 124) may be used.

Pressure outwards and slightly backwards will easily break

into the anteripr cells, and the instrument continues in this

direction till it meets the lacrymal bone or the os planum.
The cutting edge of the instrument should now be directed

downwards, and with a little gentle pressure the "bulla"



Fig. IJ3.— PtJsitiun of Sharp Spoon ln-forc enti'rinp the Anterior Kthmoidal
Cells. (The middle ttirhinal has lieen left in position in order to
illustrate the exact point of application of the spoon or curette. From
specimen described hy the author.)

To/aetpt^t J70
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and lowor anterior cells may be destroyed and semi-detached

fragments removed with Luc's ethmoidal forceps (fig. 54) or

Gruenwald's small flat conchotome.

Fio. 134.—Author's Curette for Opening Anterior Ethmuidal Cells.

Externally, the excursion of the curette will be limited by

the lacrymal bone and the " os planum " of the ethmoid,

above and anteriorly by the nasal crest of the frontal bone,

and lower down by the hard posterior edge of the ascending

process of the superior maxillary bone. It should now be

easy to pass a probe into the frontal sinus. In a backward

direction, it will be possible to enter the posterior group of

cells, and even the sphenoidal sinus if the conditions present

demand such an extension of the operation.

P'inally, an effort should be made to enlarge the " ostium
"

of the sinus, so as to provide free drainage into the nasal

cavity.

This can be carried out effecturlly by suitable "raspatories"

of varying size (fig. 125).

Fig. 115.—Author's Raspatory for K: !argi'ng the Fronto-Nasal Canal.

These instruments are constructed with their curves on

the plan of most frontal sinus probes, and their distal portion
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is roughened for i inch, but only rn the anterior and lateral

surfaces
; the end and |K>sterior surface are flat and smooth,

so that it is almost impossible to injure the posterior wall of
the sinus if it should lie close above the ostium.
When the raspatory enters, and is engaged in the upper

end of the fronto-nasal duct and the ostium, it is drawn
firmly downwards and forwards with a little pressure of the
upper end outwards. By this means the ostium may be
considerably enlarged.

In using these or any other instruments in this region the
surgeon must bear in mind that it will be safer, and he will
meet with less resistance, if he enlarges the ostium by
destroying the outer half of its circumference rather than the
inner, which may be in close proximity to the cribriform
plate.

Having made as free a communication with the nasal cavity
as is possible, the operation is finished (fig. 126), and it will
be only necessary to place a small piece of cotton-wool
in the nostril. This should be replaced when it becomes
.soiled, and it should be worn for at least a week following
the operation.

After forty-eight hours the nasal cavity should be sprayed
with a 5 per cent, solution of cocaine, and then cleansed by
means of a warm, alkaline, coarse spray to which some
peroxide of hydrogen solution has been added. The frontal
sinus is then irrigated through a cannula with the same
solution.

This treatment should be carried out daily until the
discharge from the frontal sinus has ceased, or shows signs
of doing so.

Any tendency to the growth of exuberant granulations in

the ethmoidal region, and more especially around the opening
into the frontal sinus, can be checked by the application of
nitrate of silver.

If the discharge from the frontal sinus does not diminish
in ten days to a fortnight, it is good treatment to cleanse it as
thoroughly as possible {vide supra), dry it out by the insuffla-

tion of warm air, and then inject a solution of silver nitrate,

60 grains to the ounce.

This will destroy the greater part of the villous outgrowth
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of the pyogenic membrane and permit the regrowth of a more

normal lining membrane.
The operation thus briefly sketched will not cure all cases,

but even when it fails to do so, it will often relieve headache

and reduce the discharge to such a degree that it scarcely

amounts to an inconvenience.

The writer has not yet experienced a fatality amongst the

numerous cases he has operated on—a statement which he

could not make anent the external operation.

2. External Operation.

The extent and nature of this will vary with the amount of

coexisting ethmoidal disease.

Indications.

—

(a) When the intra-nasal route is imprac-

ticable on account of extreme narrowness of the nasal cavity.

(b) The continuation of severe symptoms after failure to

relieve them by the iutra-nasal method.

(c) The presence of orbital complications, external fistula,

caries, and other conditions which demand direct access

from the outside.

{d) The presence of meningeal or cerebral symptoms.

Ogston-Luc Operation.

I. With a frontal sinus of moderate depth and the coexisting

ethmoidal disease limited to the anterior group of cells, we may
employ the following measure

:

Operation.—The preliminaries and incision, including the

removal of the anterior half of the middle turbinal, are

identical with those already described in the operation for

acute suppuration (p. 260). In addition, a captive sponge

should bie inserted into the posterior choana in order to

prevent blood passing into the larynx during the operation.

Having made an opening into the anterior wall of the

sinus with small trephine or gouge, the extent of the

ca\ity must be gauged with a blunt probe and the whole

anterior wall completely removed ;is far as the supra-orbital

ridge, e.xcept at the inner end of the bony wound, where
that level may be slightly encroached on (fig. 127). This

18
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can be quickly effected with suitable bone forceps (tig. 128),
hammer, and chisel.

itLtt

I'll;. i.?.s.—Janstn's Hon. l-'orctps.

Thu swollen, (lcf,'eneratc mucous membrane must then be
entirely removed from ever\ corner and recess within thi

sinus, and any bony septa mu ' also be destroyed so that unc
continuous cavity is fin. iiy p: .duced.

It will be wiser to wipe away the mucous membrane with
wool or small portions of gauze rather than to use a curette,

which may expose cancellous bone to septic contamination—
one of the possible causes of osteomyelitis of the frontal
bone, which often proves a fatal complication.
The fronto-nasal canal should next be explored, its lining

mucous membrane removed, and the calibre of the canal
enlarged by means of suitable " burrs "

(fig. 129).

I'lG. I -•.!.—Author's "Ilurr'' for l',iilari;inir Kronto-N'asnl Canal.

By the same instruments the neighbouring diseased eth-

moidal cells will be broken down, and progress may be
determmed accurately by passing the disengaged little finger

(gloved) upwards into the nasal cavity.

Spicules of bone and loose tags of mucous membraiu:
which result from these manipulations may be removed by
passing a short length of sterilized bandage from the sinus

through the fronto-nasal canal and out of the nostril.

("are must be taken not to overlook the presence of orbitp-

ethmoidal cells in the fioor of the sinus, because if these
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are left behind, reinfection of the sinus cavity is likely to

occur. Their presence may be suspected when the floor of

the sinus appears very thin and translucent instead of being

hard and white. If pressure be made on such an area with

a probe, a bony cavity may be entered and a bead of pus

will escape. The nasal opening of such ii cell (or cells) can

be generally found with a probe near the internal boundaries

of the floor of the sinus.

When the surgeon is satisfied that he has cleansed the

sinus thoroughly and made a free passage into the nose, the

bony wound, as well as that in the soft parts should be

lightly packed with gau/e and an external dressing and

bandage applied. These should be removed the next day,

and reapplied daily until the w hole wound has comjyietely

l^'tanulated.

After an interval of about ten days from the operation,

^'ranulations begin to spring up over the posterior wall

and floor of the sinus so that the after-treatment will

consist in dressing a granulating wound in bone. Under

fivourable circumstances the sinus should be obliterated

in about a month's time. In most cases the fronto-nasal

canal tends to become completely obliterated—a consumma-
tion devoutly to be wished.

If the original sinus be of average size and depth (from

before backwards), the resulting scar may be so small as to

be scarcely noticeable; on the other hand, a deep sinus

invariably means considerable puckering and depression

above the inner half of the eyebrow.

A successful profile skiagraph of the sinus (fig. iii) taken

before operation will be of invaluable aid to the surgeon in

enabling him to judge of the probable amount of deformity

which the operation will produce.

Simple spoon-shaped depressions occupying the original

situation i>f the anterior sinus wall may be completely removed
by the mjection of hard paraffin. Deep, cleft-like depressions

cannot be so easily remedied.

II. In tlh f>rcseitce of a large frontal iinus with an antero-

posterior diameter of sucli an extent that considerable deformity

^ould resultfrom external operation, we may adopt one ofthefollow-

Di.ti operations, especially if extensive ethmoidal disease be present.

'm
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The treatment of these cases was formerly very difficult

and often unsatisfactory, because, although it was possible to
remove all the frontal sinus disease through the external
wound, yet it was almost impossible to deal efficiently with
the ethmoidal suppuration which soon infected the granula-
lations growing in the upper cavity. Killian (Berlin) has
introduced a method which helps in overcoming these
difficulties.

Killian's Operatk>n.—The incision already described is

prolonged downwards in front of the internal canthus, and
then slightly outwards on the ascending process of the
superior maxillary bone (tig. ijo).

Kio. 130 — Killian 'b Operation for Chronic Suppuratiun in the Fronto-Kthmoidal Cell.-..

\HC, I.iue i>f iiH,t£*/!i fiH Ki!!i. Ill's operaliuiu
AB, Line of inciiion for r.idi. al operation 011 the Ironial ^hius when little

tllimuidal suppuration is present,
lie, l.iiR- ..f 'cisioii for eMt;ni.il operation 011 anterior ethmoidal cells.

The soft parts are reflected, and an incision is made
through the periostium about { inch above and parallel to

the supraorbital margin, in order to mark the upper limit of

the " bridge " of bone hereafter to be retained. The peri-

osteum above this incision is now reflected with the super-

jacent .soft parts in order to expose fully the anterior wall

of the sinus.
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This should now be removed completely as far down as

the upper limit of the bridge. The diseased mucous mem-
brane and all septic foci are then gently removed by gauze

mops.

The surgeon next proceeds to remove the floor of the

sinus. The periosteum is incised along the lower limit and

full extent of the supraorbital ridge, and by passing a suit-

able elevator between this and the roof of the nrbit the

contents of the latter (including the " pulley " of the superior

nhlique muscle) are easily separated from the roof and should

be held downwards and outwards by a copper spatula.

Great care should be exercised not to enter the orbital fascia,

in order to avoid the risk of cellulitis.

It will be now easy to pierce the thin roof of the orbit

from below with a chisel, and to remove the remainder with

Ltu 's ethmoidal forceps (fig. 54). The next step will be to

resect the upper end of the nasal process of the superior

maxillary bone, which helps to close in the anterior cells of

the lateral mass, and if further access be desirable, the lac-

rymal bone, or a portion of the os planum may also be

detached. By these means the diseased ethmoidal cells are

well exposed and mav be destroyed efficiently by suitable

curettes or forceps.

Oo/ing of blood can be checked effectually by the appli-

cation of strips of gau/e moistened with a solution of peroxide

of liydrogen.

I'inally, the sinus should be packed lightly with sterilised

Sauze. The soft parts are placed in their natural position,

;ind p. suture may be applied in the outer and inner ends of

the skin incision. It v ill be wiser not to suture the whole
length of the wound until the end of the first week, so that

there may be no obstruction to drainage, or difficulty in the

examination of the condition of the wound in the frontal

sinus.

The dressings should be changed in forty-eight hours, and
a lif,'ht packing again inserted.

If at the end of a week the temperature is normal, intra-

nasal drainage free, and the wound healthy, the external

incision may be sutured, and future treatment carried out
through the nose.

H
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This will consist of daily irrigation until obliteration of the

sinus cavity by granulation tissue is complete.

The operation is obviously radical ; it requires great care,

and knowledge of anatomical detail; but it is possibly

the best procedure to adopt when we have to operate

externally on a deep sinus with coexistent and extensive

ethmoidal disease.

Watson Williams' Osteoplastic Method.—For the de-

tails of this operation, the reader is referred to " Rhmology

(Watson Williams, pp. 232-2.^5)- The writer has never used

the method, but has seen excellent results at the hands

of the originator of the method. It appears to be more

extensive, and to involve more traumatism than the other

methods which have given equally good results, and possibly

for these reasons the osteoplastic method has not been more

universally adopted.*

CompUcations of External Radical Operation.

1. (EJcwn of the Upper I^yelid.—This is often present for

a few days but generally passes off under the influence of

hot fomentations. .

2. Diplopia.—A certain amount of double vision is trc-

quently noticed for two or three weeks after the operation.

It nearly always disappears after the superior oblique musrlu

has formed fresh attachments. The symptoms will be less

in proportion to the care taken in separating the trochlea.

3. Delayed healing of the external icomd with formation of a

suppurating ptula, or recrudescence of suppuration tn the smis

after iihas once healed. These results are nearly always due,

either to some of the original diseased mucous membranes

having been left behind in a pocket of the sinus, or to

infection from an ethmoidal or orbito-ethmoidal cell near

the floor of the sinus.
,

4. Spreading septic osteomyelitis of the frontal bone. Several

fatal cases of this complication have occurred. In iSSq.

• The writer does not think it necessary to describe the operations of

Delsaux, Kiedel. or Kuhnt. ^vhich involve the complete «'"°^»' °'
,

anterior wall and floor of the sinus ; they involve much cosmet.c deform.tv

.

and possess no advantages over the Ogston-Luc or Killian operation.

I
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in the British Medical Journal, the writer described the first

case of the kind arising after operation, and fig. 131 repre-

sents the po'^t-mortem appearances of the calvarium of the

patient.

Since then at least forty-eight cases have been recorded,*

and hence this serious complication demands more than

passing mention. In what follows the writer has availed

himself freely of the comprehensive article above re-

ferred to.

Mode of Infection.—This may be due to direct infection

of the osseous spaces, or of the small efferent veins of the

lining membrane of the sinus.

Pathological Anatomy.—The affection of the bone is a

purulent rarefying osteitis, leading to more oi less destruc-

tion of all its constituent elements. The purulent discharge

finds its way by vascular channels under the pericranium and

between the bone and the dura mater. The pericranium is

easily destroyed, so that abscesses in the scalp are produced,

hut the dura is very resistant and for a long while may prevent

meningeal infection. The result of such formations is a

destruction of the tables of the skull, in which the outer

suffers more than the inner, and extensive necrosis with the

formation of sequestra with a " lace-work " surface may
occur (fig. 131). Should recovery take place, new bone

replaces the gaps left by the sequestra.

The disease is usually limited to the skull, but (as in the

present author's case) metastatic abscesses may form in

distant regions.

The most frequent complications, and in order, are lepto-

meningitis, brain abscess, and thrombo-phlebitis of the

intra-cranial veins.

The disease is said to be more likely to supervene after

operation on acute rather than on chronic cases, but this

has not been the writer's experience.

The answer to the question, " What factor is it in the

operation which leads to spreading osteomyelitis ?" has not

been satisfactorily determined. Probably it is due to one or

more causes, such as bruising of the bone edges by forceps,

• Vide ' Diffuse Cranial Osteomyelitis from Nasal Sinus Suppuration."

—

I'r. Pan McKenzie, /oKyff Laryiigp!. , 1913, vol. xwiii., Nos. 1-3.
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faulty technique, inadequate drainage, or defective vitality

and resisting power on the part of the patient.

Sjrmptoms.—These may pursue a rapid course, varying
from three tr> twelve weeks, or the complication may involve
a duration of six months to two years. The author's case
lasted nine months.

In the acuter forms pyrexia is more or less continuous or
at the least there are no definite intervals of apyrexia.

In the more chronic forms definite periods of normal, or
even subnormal temperature may lull both surgeon and
patient into a sense of false security.

Onset.—The most characteristic sign is the appearance of
a non-inflammatory (edema in the soft parts which cover
the margin of the bony wound, and still more ominous will
it be if an area of cedema appears some distance from tho
wound, with a coincident rise of temperature, and this even
though the primary incision may have healed soundly.
The early incision of such a swelling may not give exit to

any pus, but the wound does not heal ; on the contrary, it

quickly commences to suppurate and the (edema spreads
still farther.

At this stage the patient generally complains of an ill-

defined headache, and if he has previously felt well he now
complains of indefinite symptoms of malaise.

If the wound in the frontal sinus be explored in the
neighbourhood of the oedema, a drop of pus may be seen
close to the inflamed bone, which will be bare, white, and.
on careful examination will be found infiltrated with pus.

Signs of general toxfemia soon become evident by the
anamia, loss of appetite, and general but increasing weak-
ness of the patient, and these will he the more marked in

proportion to the number of pericranial or subdural abscesses
\s hich may form.

The opening and draining of these will abate the symp-
toms for a time, but their reappearance in other areas
soon reduces the patient to such a toxftmic condition that
a kindly coma terminates his sufferings.

If early operative interference staves off surh a disaster tin-

soft parts readily heal over the areas from which dead or
inflamed bone has been removed.
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The diagnosis and prognosis can be made or inferred from
a consideration of the symptoms already detailed.

Treatment.—The possibility of such a terrible complica-
tion as spreading diffuse osteomyelitis makes it scarcely
necessary to reiterate that a chronic empyema of the frontal
sinus should not be opened externally unless symptoms are
present which seriously threaten the life or health of the
patient.

If such an operation be indicated, then every care must be
taken to avoid unnecessary damage or bruising of bone, to
remove with gentleness every purulent focus in the sinus, to
provide for free drainage both externally and into the nose,
iind to adopt every measure which will increase the patient's
resistance to microbic infection.

When once the complication has made its appearance, the
only chance of saving the patient lies in freely removing the
inflamed bone together with a liberal area of healthy bone
around it

; in doing this the whole thickness of the calvarium
must be removed.

Vaccines and antitoxins without surgical intervention
would be useless; used in conjunction with operative
measures possibly they are harmless.

MUCOCELE OF THE FRONTAL SINUS.

Definition.—A distension of the sinus brought about by
retention of its normal contents.

The writer has only seen one case in his own practice ; it

occurred in a female aged forty-two, but the condition is said
to be more frequent in young adults.

iEtiology.—As a general rule it is caused by some inflam-
matory obstruction in the region of the fronto-nasal canal,
more rarely to the presence of a new growth in this situa-
tion—f.i,\, an ethmoidal osteoma- and still less frequently it

may be caused by some developmental abnormality.
Symptoms.—Slowly progressive and painless enlargement

m the region of the sinus is the outstanding feature.
The swelling which is hard at first, eventually becomes
softer as the bony wall of the sinus becomes absorbed,

m
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and finally " egg-shell crackling " or localised fluctuation

may be obtainable.

Diplopia and other ocular symptoms may result from
displacement of the eyeball.

Diagnosis.—Such symptoms should render the diagnosis

easy ; distension of the sinus by a malignant growth would
be painful and more rapid ; syphilitic periostitis over the
anterior wall of the sinus would render the bone thicker than
normal and appropriate treatment would probably soon
improve the local condition. Chronic empyema rarely

causes uniform distension of a sinus.

The presence of an ethmoidal mucocele might render an
exact diagnosis difficult but it would not affect the line of

treatment.

Treatment.— If it is possible to enter the sinus from the
nose and thereby to secure a larf^e opening, this method
should be adopted and the steps of the operation will be
similar to those described for the intra-nasal treatment of
chronic empyema (vide pp. 270-C71).

It is not improbable that Sach a method would be fore-

doomed to failure because of the abnormal narrowness of the
fronto-nasal canal.

If external operation be decided on, the nature and extent
of interference will largely depend on the size of the mucocele.
If this be of moderate size it will suffice to open it through
a curved incision below the eyebrow, remove the mucous
membrane, and drain the sinus externally until it is obliterated
by granulation tissue. There will be no need for opening up
the fronto-nasal canal.

When a large mucocele i present, its bony walls and
lining mucous membrane should be removed, and a large
opening made into the nose—in fact, the operation will be
practically the same as that for extensive chronic fronto-

ethmoidal suppuration.

Lack advises leaving the mucous membrane intact and
establishing a large opening into the nose, which must be
kept open with a silver tube reaching from the lower angle of

the external wound into the nose until the possibility of con-
traction is no longer a source of anxiety. He says : " The
treatment may require many months. . .

."*

* Vide " Diseases of the Nose " (Lack).
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OSTEOMA OF THE FRON FAL SINUS.

These bony tumours are rare. They may be composed of

hard compact bone or of cancellous tissue. The symptoms
will depend upon the situation of the growths. If the

fronto-nasal canal becomes blocked, the sinus will be slowly i

Fig. 132.—Osteoma of the Right Frontal Sinus.

(Kindly lent by Mr. Sampson Hawlej'.

)

enlarged and distended by retained mucus until " egg-shell

crackling" of the wall may be detected and orbital dis-

placement produced. In a case which came under my care a
suppurating fistula led into the right frontal sinus, which was
completely filled by a cancellous osteoma.

Operative treatment is unnecessary unless pain or symptoms
of retention occur, and the details of any operative procedure

m
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will be determined by the circumstances of the case. It need

only be said that the sinus should be freely opened and the

bony growth dealt with very gently in view of the important

structures from which it may take origin. After removal of

the tumour the sinus should be gradually obliterated by the

growth of granulation tissue and the treatment will be

identical with that described on p. 275.

m
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CHAPTER X.

THE SPHENOIDAL SINUS.

ANATOMICAL FEATURES.

The sphenoidal sinuses, two in number, are developed in

the body of the sphenoid bone, and each communicates with

the higher and posterior region of the corresponding nasal

fossa by an ostium which opens into the spheno-ethmoidal

recess (figs, i, 107, and 135).

The sinuses commence to form during the first year of life.

In ? nit life, and when normal conditions prevail, the sinuses are separated

from one another by a median vertical septum (fig. 134).

Variations in the size of the sinuses are not uncommon— c.^., one sinus may

be absent, or much larger than its fellow (fig. t j6) ; they may extend into the

basi-occipital process, or into the greater or lesser wings of the sphenoid.

Such variations are mentioned because of the puzzling clinical mani-

festations to which they may give rise.

The roof or sufjerior wall of the sinus may be very thin and in intimate

contact with the optic commissure, pituitary body, and the pons varolii,

while its junction with the lateral wall is in relation to the optic nerve, ihe

groove of which may form a distinct projection into the sinus cavity.

It will be thus obvious why involvement of the optic nerve may re»'

fron-. diseases within the sinus.

The floor of the sinus varies in thickness, and when very thin it is in clobc

proximity to the Vidian nerve.

The anterior wall is of particular importance to the rhinologist both from

the foiat of view of diagnosis and treatment. It is divided into an inner and

outer portion; in the first- named is situated the ostium of the sphenoidal

sinus, while the outer portion articulates with the posterior end of the lateral

mass of the ethmoid (fig. 133).

The ostium is usually situated in the upper half of the inner portion of the

anterior wall, and opens into the spheno-ethmoidal recess (figs, i, 107, and

135)-

The opening into the sphenoidal sinus can rarely be seen under natural

conditions because it is hidden by the middle turbinal, but in long-standing

cases of atrophic rhinitis it may sometimes be visible.

Even when the middle turbinal is compUtely removed, the "ostium " may
be invisible if the posterior ethmoidal cells are unduly prominent.

285
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Th« lateral wall o.' the sinui on its outer aspect presents the Rroove of the
internal carotid artery .nd is In close relation to the cavernous sinus. It

also aMists in the formation of the posterior portion of the inner wall of tlic

orbit. It has been sugKested that thrombosis of the cavernous sinus might
be attacked from the orbit after removal of the eye.
The septum is usually vertical and complete, so that eac sinus i»

approximately e(|ual in size, but variations in the development of tlic

posterior half of the septum are not unusual, so that one sinus may be mucli
larger than its fellow, and even extend behind or above it, so as to reach tlie

outer wall of the contra-lateral side (fig. 136).

c d e

Fig. 130.—Coronal Siction liehind tiie Anterior Wall of Sphenoidal Sinusi^, fUnoili).
.1, c. < Mia »f siiiiiM-»

; /.. left spliciioid.,! simi> : , . r, iufcrii.r Inrl.inal : ./, iias.il mwimiii / li In
>pli«i.)l.lal .Miiii>, »liii;l. .-xleiuK ,»pr tlic lufi and comes into close relationship «it|, i,.fi ,,n,Lnerve ; A, /, anterior foss.i i-f skull ; /, *, optic iicr\es. '

Such asymmetries explain the apparent anomaly of orbital symptoms exi^it-

inK on the side opposite the diseased sinus.

Finally, the posterior ethmoidal cells may develop backvsards aloiiK llic

outer or supero-lateral aspect of the sphenoidal sinus, and thus come into
close relation with the optic nerve (tig. 137).

Probing or Catheterisation of the Sphenoidal Sims.

In order to pass a probe or catheter into the sphenoidal
sinus, the nasal cavity must be well illuminated and the soft

parts contracted by the application of a 10 per cent, solution
of cocaine. Since the manipulations will be uncomfortable,
it is also well to pass a wool-covered probe moistened with
cocaine (20 per cent, solution) upwards and backwards
between the middle turbinal and the septum.
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The examination probe should be passed in a similar direc-

tion crossing the middle of the lower border of the middle

turbmal, while the proximal end rests on the junction of the

vestibule with the upper lip (fig. 138). A little manipulation

will generally enable the sinus to be entered. If this method
fails, the probe should be withdrawn and its tip turned

slightly outwards and downwards and a second attempt

made.

The surgeon can tell when the instrument has entered the

sinus because he will be unable to depress its point when
this is held in position against the lower edge of the

ostium.

Furthermore, the distance of the anterior sinus wall from

the junction of the nasal vestibule and upper lip is about
8*2 centimetres in males and 7*6 centimetres in females

(Grvinwald). These measurements may assist the surgeon in

determining when he has reached the anterior wall of the

sinus.
i

INFLAMMATION OF THE SPHENOIDAL SINUS.

This may be acute or chronic, but the former rarely comes
under the surgeon's notice because he is infrequently con-

sulted unless symptoms of chronic suppuration are present.

^tiolog^.—The same factors which produce suppuration

in other sinuses influence the sphenoidal cavity, and no
further reference to them is necessary (vide p. 192). It

is difficult, and often impossible to say whether the infection

has been direct or due to extension from the other sinuses.

Symptoms.—These may be so slight as scarcely to attract

the patient's attention, or they may be of a general nature,

such as mental depression, occasional attacks of giddiness,

and feelings of malaise. In other instances they may declare

themselves by (a) pain, (6) nasal discharge, (c) disturbances

of the sense of smell, (d) visual defects.

(a) Pain.—This may be absent or it may occur at irregular

intervals, and sometimes it is severe. The seat of pain varies

so much as to be very misleading ; occipital pain is probably
more characteristic of sphenoidal than of any other sinus

inflammation ; but it has been frequently noted in the frontal

^i|l
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li

'

region, the temple, on the vertex, and I have recorded
{British Medical Journal, 1905) three instances in which deep-
seated pain in the corresponding ear was proved to be due
to the sinus inflammation. Pain situated behind the eye
should always arouse suspicion of sphenoidal sinus implica-

tion.

Severe neuralgia may occur if the disposition of the sinus

be such that the inflammation within it affects Meckel's
ganglion.

(b) DisJiargc.—This may not be noticed, or its presence
even denied by the patient ; on the other hand, it may be his

sole cause of complaint. Often the discharge from the sinus
is regarded as " post-nasal catarrh," because of its tendency
to pass backwards into the naso-pharynx. Here it generally

forms moist, tenacious crusts, which are dislodged by the

patient with considerable difficulty after much " hawking "

and "screeding." This drying of the secretion on the

posterior wall of the pharynx and naso-pharynx is very char-

acteristic of sphenoidal sinus suppuration. The assumption
by both patient and doctor that such symptoms are due
to post-nasal catarrh probably explains why sphenoidal

sinus suppuration is more frequently present than it is

diagnosed.

(c) Disturbances 0/ the Sense of Smell.—This may be entirely

destroyed, especially when atrophic changes have occurred
in the nose. " Cacosmia," or a sensation of evil odour is a

symptom in other cases.

{d) Ocular Symptoms.—These are frequently absent in the

early stages of sphenoidal empyema, but lacrymation, bleph-

arospasm, and contraction of the visual fields have been

noted. In later phases, v/hen inflammation has involved,

destroyed, or expanded the lateral walls, more serious ocular

symptoms may result, such as choked disc, optic neuritis or

atrophy, retro-bulbar neuritis with central scotoma, ptosis,

strabismus, and so forth.

In course of time and as a result of chronic inflammation

within the sinus, changes may -' cur within its walls such

as caries or ulceration of limited areas of bone, or inflamma-

tion of the diploe, veins, or lymphatics. By such channeis

intra-cranial infection may easily take place.
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When this occurs the preceding symptoms are exag-

gerated, while pyrexia and rigors, conjunctival chemosis.

oedema of the eyelids, and proptosis, point to septic throm-
bosis of the cavernous sinus (fig. 139). The supervention

of intense general headache, vomiting, delirium, paralysis

of one or more of the extremities, or of the sphincters point

only too clearly to a spreading septic meningitis which
quickly terminates in coma and release from suffering.

The writer once lost a patient suffering from chronic
empyema of the right sphenoidal sinus who quickly bled to

death from what would seem to have been erosion of internal

carotid artery. " Blood poured from the nose, and he died
before the nearest doctor could reach the house."

Diagnosis.—In addition to the above symptoms a careful

examination of the nasal cavities should be made by anterior

and posterior rhinoscopy and the sinus should be explored
by probe or cannula.

Anterior Rhinoscopy.—The presence of pus between
the middle turbinal and the septum is very suggestive of
sphenoidal suppuration, and equally so is an cedematous
appearance of the mucous membrane of the septum opposite
the anterior end of the middle turbinal.

Polypi and suppuration in the upper, posterior regions
of the nose point in the same direction.

Posterior rhinoscopy will frequently reveal a yellow puru-
lent exudation trailing over the posterior ends of the turbinals,

whence it flows downwards over the lateral wall of the naso-
pharynx and pharynx and tends to form a sticky kind of
varnish which is difficult to dislodge. In this respect
it closely resembles the discharge which exudes through
Shrapnell's meinbrane when suppuration takes place from
the " attic " region of the tympan It must be remem-
bered that all the appearances just . itioned may be caused
by chronic empyema of the posterior ethmoidal cells, and
not rarely suppuration in the sphenoidal sinus is accom-
panied by a similar inflammation of those cells.

To clinch the diagnosis the surgeon should endeavour to
bring the natural opening of the sphenoidal sinus into yie'v,
and this may be rendered possible in one of two ways

:

I. The middle turbinal should be gently pressed outwards

19
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by inserting between it and the septum the blades of a

Killian sperulum (fig. 17).

2. If this method fails it will be better to remove the

middle turbinal entirely (p. 41). This will frequently bring

the sphenoidal ostium into view but it may be unsuccessful

Fi(i. 130.—Sequela of Sphenoidal Sinus Suppuration.

(Kindly lent by Sir StClair Thomson.)

Thromlfosi-; of the cavernous sinus. Shows the fuilema of the eyelids, proptosis, chetnosis.

(<{)hthalnioptet<ia, and con)nieiicin>; ulceration i>t the conjunctiva.

li-i i

in those instances where the posterior ethmoidal cells are

well developed and the ostium is situated in a deeply

lateralised spheno-ethmoidal recess.

There need be no hesitation in performing this operation,

because it will be the first step in the subsequent treatment

of the sinus. Prominent posterior ethmoidal cells can be

removed at the same time.
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The guide for entering the ostium of the sinus by probe or
cannula has already been given, and its situation is often in-

dicated by the pulsation of a drop of pus contained within
its circumference. Such pulsation does not indicate any
deficiency of the internal walls of the sphenoidal sinus

;

it closely resembles the appearance often seen in cases oi
chronic otorrhcea with perforation of the tympanic membrane.
The nasal cavities should now be cleansed from all puru-

lent exudation, a cannula passed into the sinus and air
injected, for by this means any pus in the sinus will be
blown out and rendered visible.

Irrigation of the sinus with warm normal saline lotion may
yield equally positive results, and will frequently produce
pain over the occiput or in the ear of the same side. Such
symptoms may be greatly intensified by exhausting the air
within the sinus, or by the injection of a few drops of a warm
solution of peroxide of hydrogen.
Such an induction of symptoms which correspond with

those caused by disease may be a valuable means of con-
firming the diagnosis in doubtful cases.

Prognosis.—When we remember the intimate relation-
ship of the sphenoidal sinuses to the base of the brain, the
cavernous sinuses, and the optic nerves, it should be obvious
that chronic suppuration within these air spaces may be
fraught with many possibilities of danger. Evidence has
accumulated that many fatal cases of septic meningitis have
started in the sphenoidal sinus, although such an origin may
not have been suspected during life and was only established
by post-mortem examination. Undoubtedly the list would
be increased if in all cases of septic meningitis the sphenoidal
sinuses were examined at the autopsy.
So long as the natural ostium is free it is possible that

a minimum of danger will be incurred ; but when the reverse
IS the case and a diagnosis of empyema has been made,
the patient should be urged to have the sinus thoroughly
drained by means of a large opening in its anterior wall.
A timely and free opening into the sphenoidal sinus

has sufficed to cure sudden blindness due to the spread of
inflammation to the optic nerve, but one could scarcely
expect such a procedure to stay the progress of a cavernous

il
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sinus thrombosis, and still less that of a basal meningitis,

especially if a high degree of turbidity or an abundance
of micro-organisms were present in the cerebro-spinal fluid

removed by lumbar puncture.

Treatment.—If the symptoms be of recent origin, an

attempt may be made to relieve the inflammation by daily

irrigations of the sinus with warm saline, boracic, or weak
iodine lotions. Should this fail, more radical measures
must be undertaken.

The great principle involved in the operative treatment of

sphenoidal sinus suppuration is to provide for free, un-

hindered, spontaneous drainage through the largest possible

opening in the anterior wall of the sinus.

"^

Fir, 140.—Sharp Hook for Breaking- Down the Anterior Wall of the
Sphenoidal Sinus.

Operation.—To the middle turbinal and higher regions of

the nose, a solution consisting of equal parts of 20 per cent,

solution of cocaine and adrenalin chloride should be applied

by means of small wool pledgets. After a lapse of fifteen

minutes a general anesthetic may be administered and the

middle turbinal removed in its entirety.

Bleeding from the cut surface can quickly be suppressed

by the application of strips of gauze moistened with a solu-

tion of peroxide of hydrogen.

Any obstructing anterior or posterior ethmoidal cells may
now be removed by means of suitable hooks (fig. 140) or

nibbling bone forceps.
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A blunt hook should now be passed through the ostium,
and its edges broken down by gentle traction in a downward
and forward direction. Through this enlarged opening the
end of a suitable punch forceps may be passed and the
remainder of the anterior wall clipped away. Loose tags of

mucous membrane or spicules of bone may be removed
with Gruenwald's small flat conchotome.

In view of the tendency of this opening to close and
also because of the frequency of coexisting suppuration in

the posterior ethmoidal cells, the author always endeavours
to enlarge the opening in the sphenoidal sinus by destroying
those cells of the posterior group of the lateral mass which
abut upon the outer half of the anterior wall of the sphenoidal
sinus. This can be done by means of the hooks or fine

forceps already referred to.

Having removed as much as possible of the whole extent of
the anterior wall, nothing remains but to cleanse the sinus with
strips of gauze moistened with hydrogen peroxide solution.

It is both unwise and unnecessary to curette the internal

surfaces of the sinus because suppuration will cease if free

drainage be secured and the lining pyogenic mucous mem-
brane be treated in the manner described below.

If the surgeon examines the sinus within two to three
days after the operation he may note an appearance as if a
polypus was protruding through the enlarged opening. This
is really a traumatic inflammatory reaction of the mucous
membrane and it will subside in the course of a week ; on
no account should it be " treated."

After-Treatment.—When this reaction phase has passed
off, the sinus should be carefully cleansed every day for at
least a week, or until the purulent discharge gives way to
a mucoid secretion.

If improvement is delayed, the mucous membrane lining
the sinus should be anaesthetised with cocaine, carefully dried,
and then painted with a strong solution of silver nitrate,
grs. 60 ad si. This will destroy fungosities, and hasten a
return to normal conditions or to cicatrisation of the granu-
lations. When this last-named condition occurs, the
appearance of the interior of the sinus somewhat resembles
" mother-of-pearl."

%l
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If the sinus is small, and the natural ostium has only been
slightly enlarged, the bite noir of the surgeon will be the

formation of granulation tissue around the edges of the

opening, which tends to hamper drainage and occlude the

passage altogether. This must be prevented by the applica-

tion of the galvano-cautery or nitrate of silver.

The writer has seen Halle (Berlin) destroy hard bone
around the circumference of the opening by means of an
electrically driven " burr." The method is efficient and his

results seemed excellent, but it is almost superfluous to add
that such manipulations should be relegated to skilled hands
and trained eyes.

Extra-nasal methods for draining the sphenoidal sinus

have been advocated, such as those already mentioned inci-

dentally when discussing the treatment of ethmoiditis, and
the Killian operation on the frontal sinus ; but undoubtedly
the intra-nasal method has the supreme advantage of avoiding
an external scar and it should always be adopted when the
nasal fossa is of such a width as to permit the necessary

manipulations.

THE TREATMENT OF COMPLICATIONS.

It is probable that only those symptoms due to involve-

ment of the optic chiasma or of the optic nerve will be amen-
able to operative treatment, and this will only be possible

when such lesions are unaccompanied by those indicative of

meningeal, or of acute general infection.

When septic thrombosis of the cavernous sinus has set in,

general or local treatment will be almost in the nature of a

forlorn hope, because of the free anastomosis of one cavernous
sinus with the other, and with neighbouring veins and
venous sinuses.

Only in the earlier stages of such an infection should tiic

patient be given any small chance which free intra-nasal

drainage may offer.

Mosher (Boston, U.S.A.) has suggested (vide Laryngoscope,

August, 1914) that the thrombosed sinus might be approached
through the orbit after a preliminary removal of the e\e.

Anatomically such a route would seem to give freer access

than any other and efficient drainage would be possible.
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CHRONIC SUPPURATIVE PAN-SINUSITIS.

DIAGNOSIS AND TRBATMBNT.

It is a matter of frequent clinical experience that more

than one sinus takes part in chronic suppurative inHamma-

tion. It is true that the antrum is often affected alone ; it is

equally true that thf fronto-ethmoidal air spaces arc nearly

always partners in a chronic purulent inflammation. When
the ethmoidal disease includes the posterior group of cells,

the sphenoidal sinus may be infected and play a considerable

part in the pt'oduction of symptoms.

It is not uncommon to Hnd all the sinuses on one side

discharging pus, or even to meet such a condition on both

sides

—

i.e., a chronic, bilateral, suppurative pan-sinusitis.

The parlictdar combination of sinuses which is responsible for

a purulent nasal discharge can only be determined by a methodical

examination of each sinus.

If the purulent 'dation passes downwards between the

middle and inferio .rbinals, we may expect to find pus in

the antrum.

When the discharge is seen in the anterior
j

*" the

middle meatus

—

i.e., between the anterior end of the 1 Jle

turbinal and the outer wall of the nose, suppuration of the

frontal and anterior ethmoidal cells should be suspected.

Pus lying between the middle turbinal and the septum,

and over the posterior ends of the turbinals, will suggest

suppuration in the sphenoidal sinus and posterior ethmoidal

c-Us.

With combined suppuration of the sinuses the di"" ;harge

is often so profuse that separate collections will rately be

sharply defined, and therefore it will be well to wash out

the nasal cavities with a warm alkaline antiseptic, to cleanse

the middle meatus with wool pledgets, and apply a 10 per

cent, solution of cocaine to the mucous membranes—in fact,

to cleanse the nasal cavities as freely as possible from

any trace of pus, and to watch carefully the situations in

which it makes its reappearance.

While waiting for this, the antrum may be transillum'n-

ated. If it be opaque we may suspect it to contain pus ? id

! i
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in?

this suspicion should be verified by intra-nasal puncture
(p. aij). If pus returns on irrigation, the antrum should be
washed quite clean, and again the middle meatus must
be cleansed thoroughly and dried.

Next, a suitably curved cannula should b*; passed upwards,
and if possible into the frontal Jnus. If air be now
mjected and pus made to bubble down into the meatus,
the diagnosis of frontal sinus suppuration will be established.
The same may be said if the withdrawal of a probe passed
into the sinus is followed by a discharge of pus.
The test by injection of air is much better than irrigation

of the frontal sinus because a small amount of pus may bt
scarcely visible in a large return of fluid, whereas it would
be immediately recognised when lying undiluted in the
anterior part of the middle meatus. If no pus be found
m the frontal sinus, a careful probing of the ethmoidal
bulla or other anterior cells may discover a soc -f
suppuration.

Once again the middle meatus must be cleansed, and then
the anterior wall of the sphenoidal sinus must be examined
in the manner already described (p. 289;. The pulsating
drop of pus should be searched for, and the sinus explored by
probe or cannula.

A successful skiagram of the frontal sinuses and antrum
may afford great help in diagnosis, especially in unilateral
pan-smusitis. The outline of the affected air spaces will
be much less defined than those on the healthy side.
The following facts should be borne in mind :

1. Multiple polypi associated with suppuration usually
mdicate extensive sinus disease—e.g., antral, frontal, and
ethmoidal suppuration.

2. If the surgeon has reasons for suspecting disease of a
smus but cannot verify it by the aforesaid methods, he should
reserve his opmion until a second or even third examination
has been made, and these should be carried out at different
times of the day because there is undoubtedly a curious
periodicity in the secretive activity of the mucous membrane
of the nose and its accessory sinuses.

3. A patient should be warned not to blow his nose for
half an hour before the examination, for by so doing he is
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appearancexItab e to disturb certain intra-iiasal clinical

which may be of great value to the surgeon.

Treatment.—We must first determine if it is necessary to

perform any radical operation. The discharge from a com-
bination of diseased sinuses may not be great or cause much
inconvenience, and efficient drainage of the antrum with
intra-nasal treatment of the ethmoidal and frontal sinus
disease may give all the relief whirh is necessary.
The sphenoidal sinus may generally be opened and drained

at the same time that the ethmoidal disease is treated. The
nature of, and the indications for the moie radical operations
on the various sinuses have already beet discussed.

f

THE OCULAR AND ORBITAL COMPLICATIONS
OF SUPPURATION IN THE ACCESSORY

SINUSES OF THE NOSE.

Before leaving the subject of suppuration in the nasal
accessory sinuses, it may be well to emphasise these com-
plications which, next to those which actually threaten the
life of the patient, are of more importance than any others.
As bearing upon this matter, it may be pointed out that

Birch-Hirschfeld in an analysis of the records of the Leipzig
Eye Clinic, stated that out of 684 cases of orbital in-
flammation, 59 per cent, were due to accessory sinus
inflammation.

Mend-l and Lapersonne are of opinion that half the cases
of unilateral optic neuritis are of nasal origin.
Gerber (Kcinigsberg) has collected several hundred cases

of orbital and ocular complications secondary to frontal sinus
inflammation.

At first sight these statements may seem rather startling,
but we must remember that until recent years cases of orbital
cellulitis and abscess were considere as " idiopathic," and
the nasal cavities were rarely suspect d or examined. To-day
It IS recognised that such conditions are nearly always due
to infection from the nasal sinuses, and with increasing
Jrequency it has been proved that many cases of retro-bulbar
neuritis, optic atrophy, reduction of visual acuity or of the

14
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visual fields, distension of retinal veins, oculo-motor paraly-

sis, etc., have been due to inflammation in or around the

accessory sinuses of the nose.

In fact, considering the frequency of sinus inflammation,

the thinness of the bony walls which separate them from

the orbit, their indirect communication with it by blood-

vessels and lymphatics, it becomes rather a matter for

surprise that the eye or the other contents of the orbit

so often escape infection.

Channels of Infection.— i. Probably the commonest
method of infection is the destruction by slow ulceration or

caries of the thin bony wall separating the sinus caviiies from

the orbital contents, fron. the cavernous sinuses or from the

cerebral fossae in the case of the sphenoid and posterior

ethmoidal sinuses.

I

In a patient of the author's the onset of a right-sided orbital inflammation

occurred during the puerperium. There was marked proptosis, chemosis of

conjunctiva, great swelling and u>dema of upper and lower lids so that a

continuous red, oedematous, and tender swelling extended from the frontal

eminence to the level of the angle of the mouth. A large curved incision

was made, similar to that employed in the Killian operation. A quantity of

pus escaped from the orbit, and on exploring the ethmoid region a dark, foul

sequestrum wa. removed from the region of the posterior group of cells.

The frontal sinus was obliterated by removal of its floor and anterior wall

;

the antrum was opened in the canine fossa, and a counter-opening made into

the nose. The patient recovered in spite of an attack of pleurisy with effusion

which supervened a week after the operation.

The history of this case suggested that it was an acute exacerbation of a

chronic suppurative inflammation affecting the frontal and ethmoidal air cells.

2. Infection may pass by way of the venous channels, and

possibly by lymphatics. The small veins of the air sinuses

communicate with the superior and inferior ophthalmic veins,

and these enter the cavernous sinus.

3. Zuckerkandl has described the presence of congenital

dehiscences of bone in the orbital surfaces of the ethmoid

cells.

Logan Turner* points out that acute orbital complica-

tions are more common in the young, a statement which is

in accord with the writer's experience.

* "Orbital Complications of Suppuration in the Frontal and Ethmoidal

Air Sinuses," Edm, Med, Journ., May, 1909.
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Watson Wiliams classifies* the eye complications of acces-

sory sinus inflammation into four groups :

1. ^" jflex nervous affections.

2. Mechanical displace ent.

3. Direct septic infection of the orbit and its contents.

4. Traumatic ocular complications.

(I) REFLEX NERVOUS AFFECTIONS.

Amongst these " dimness of vision for minute work " and
conjunctival effusion are possibly due to " reflex irritation

of the sympathetic fibres in Meckel's ganglion" (loc. cit.);

on the other hand, the conjunctival affection may be caused
by mild infection from the nose by way of the lacrymal
duct.

Posey {Medical Record, 1907, Ixxii, 225) draws attention to

a slight degree of non-inflammatory cedema frequently seen
in the mner end of the upper eyelid, which he considers of

reflex vaso-motor origin. While this may be true, the writer
would be inclined to regard the sign as more likely to be
caused by a mild degree of periostitis on the orbital surface
of the anterior ethmoidal cells, because he has never
spon the condition except in conjunction with some degree
of inflammation of those air cells.

Finally, epiphora may for a long while antedate other
more obvious signs of sinus inflammation, but whether it be
of reflex or inflammatory origin would be difficult to
determine.

(2) DISPLACEMENT.

This is generally caused by the escape into the orbit of
inHammatory exudation from the frontal or ethmoidal sinuses,
and the direction of displacement with the consequent
diplopia will vary according to the situation of the escaped
Huid. As a gereral rule the eye is pushed downwards and
outwards because the pressure most frequently arises in the
region of the ethmoidal cells, or beneath the inner half of the
floor of the frontal sinus. Under such circumstances
the inflammatory oedema will be most conspicuous in the
inner half of the upper eyelid.

• " Rhinolocty."
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Marked proptosis, with oedema of the upper and lower
lids is the chief feature in cellulitis of the orbit, whether this

be complicated by cavernous sinus thrombosis or not.
The displacement of the eye in mucocele of the sinuses

has been referred to already (pp. 252 and 281).

(3) DIRECT SEPTIC INFECTION.

It has been stated (p. 297) that nearly all cases of

orbital cellulitis are due to infection from the nasal sinuses.

The reason for this is the intimate anatomical relation-

ship which exists between the frontal, ethmoidal, and
sphenoidal sinuses on the one hand, and the orbit, optic

nerve, and cavernous sinuses on the otl^.r.

This is not merely a matter of cL.e apposition, but of

practically direct communication by means of bloodvessels
and lymphatics.

I i

(4) TRAUMATIC OCULAR COMPLICATIONS.

In the radical operation on the ethmoid for the removal of

nasal polypi (p. 131) reference was made to certain orbital

complications which may arise.

Others have been recorded from time to time, and probabl)-

no surgeon who frequently operates on the nasal sinuses
is without some experience of ocular or orbital troubles

resulting from traumatism or septic infection of these

regions.

The writer has seen complete and permanent blindness
in one eye follow the intra-nasal operation for maxillary
empyema. An inexperienced surgeon had pieiced the roof

of the sinus and set up an orbital cellulitis, which in spite

of immediate, thorough, and free external drainage, failed to

save the sight although the globe preserved its normal
appearance.

Diplopia following operations on the frontal sinus in which
the " pulley " of the superior oblique ia damaged, is generally

temporary, but the writer has seen a case where it remained
five years after a Killian operation had been performed.
He has also seen an operation on the frontal sinus terminate

fatally from general pyaemia following upon orbital cellulitis.
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The post-mortem examination showed that the cavernous
sinuses and meninges were unaffected, but multiple metastatic
abscesses were present in the lungs and joints.

THE LIABILITY TO, AND NATURE OF THE OCULAR
COMPLICATIONS IN THE DIFFERENT SINUSES.

MaxillaryAntrum.—Considering the frequencyof suppura-
tion in this sinus and of the operations for its relief, the
orbital and ocular complications are very rare.

Anterior Ethmoidal Cells.—As may be gathered from the
preceding pages, the commonest form of complication arises
in connection with acute and chronic inflammatory lesions,
and takes the form of an inflammatory swelling above the
internal canthus coupled with oedema of the upper eyelid.

Frontal Sinus.—When inflammation extends from this
air cell into the orbit, the inflammatory contents usually
escape thi 'igh a perforation in the inner half of the floor of
the sinus, and the resulting inflammatory oedema of the upper
eyelid is situated more externally than that caused by an
ethmoidal emp ma. This distinction would be of more
practical value la an acute than in a chronic case, because
in the latter the frontal and ethmoidal cells are usually both
diseased.

Posterior Ethmoidal and Sphenoidal Cells.— It has
already been stated that these are usually involved simul-
taneously in inflammatory lesions, and (tig. 141) that the
optic nerve is in close relation with both of them.

\Vhen the nasal symptoms are not prominent, and inflam-
mation spreads beyond the walls of the sinuses, the patient
usually consults the ophthalmic surgeon because of failing
sight or " pain in the eye." An examination of this organ
may then detect defects in visual acuity without any
obvious intra-ocular lesion, or it may reveal changes in the
retina, the optic disc, or the ocular muscles.

Acute infection, or acute exacerbation of more chronic in-
tlammation of the cavernous sinus will be evidenced by the
alarming symptoms already referred to (p. 289).
The lesson which should be learnt from a study of this

section is that the examination of a patient suffering from
smus disease (especially inflammatory lesions of the frontal,

Si
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ethmoidal, and sphenoidal sinuses) canno* be regarded as

complete until the eyes have been examined by an ophthalmic

surgeon ; and, vice versa, the expert rhinologist may be often

of great assistance in determining the cause of an otherwise

obscure orbital lesion.

The accompanying plate (fig. 141) illustrates the intimate

relationships between the eyeball and optic nerve and the

adjacent nasal sinuses.
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CHAPTER XI.

THE NASO-PHARYNX.

EXAMINATION OF THE NASO-PHARYNX.

The naked-eye anatomy, and the method of examining this

region have been already described (pp. 17-22).

Digital Examination.—In addition to the methods therein

discussed the writer wishes to emphasise the importance

of digital examination when visual methods are impossible,

or when it is advisable to ascertain the consistency or extent

of a " growth " or other pathological lesion.

The illustration (p. 304), kindly lent me by Mr. C. A. Parker,

illustrates the positions which should be assumed by surgeon

and patient in making the examination.

It is only necessary to add that the index finger should be

passed along the side of the tongue and tonsil before it is

turned upwards into the naso-pharynx.

Anointing the finger with vaseline or liquid paraffin will

make the examination less uncomfortable for the patient.

With a little experience it will be only the work of a few

seconds to detect the presence of adenoids, fibrous adhesions,

the consistency and attachments of a growth, or a gross

abnormality of the posterior end of the vomer or of the

posterior nares.

The clinical importance of the naso-pharynx has also been

referred to (p. 19), and the writer would again urge the

student to perfect h-~iself in the art of posterior riiinoscopy.

In this region may be located the primary lesions of

syphilis, tubercle, diphtheria, or malignant disease, each of

which may explain otherwise obscure local and constitutional

symptoms or the presence of enlarged cervical glands.

Finally, m the roof of the naso-pharynx there is situated

303
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a small amount of lymphoid tissue which is known ac the

pharyngeal, the third, or Luschka's tonsil. This is the

highest portion of " Waldeyer's ring " of adenoid tissue, the

other constituents being formed by the lymphoid tissue

Fig. 142.— Position of Surgeon and Patient when making a Digital Examination
for Adenoids.

(Kindly lent by Mr. C. A. Parker.)

around the orifi es of the Eustachian tubes, the faucial and

lingual tonsils.

When the naso-pharyngeal portion of this glandular

tissue is abnormally enlarged, the condition is known as

" adenoids."

The ring of lymphoid tissue already referred to is very

liable to invasion by pathogenic organisms, and there is
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abundant evidence to pruve that it is a common portal for

both local and systemic infections. This is particularly

true in the case of tubercle.

Such infections are more common in children because

all the lymphoid elements of Waldeyer's ring tend to

atrophy from the sixth year onwards, and the involution

is most rapid about the age of puberty. On the other

hand, it must be pointed out that this tendency is often

honoured in the breach rather than in the observance.

While the general health and normal development of

children and young adults will largely depend on a healthy

condition of the naso-pharynx, so also will the preservation

)f the orga.is of hearing.

It would probably be no exaggeration to say that at least

go per cent, of the diseases of the middle ear, with con-

sequent deafness or other complications, are due to infective

conditions which originate in the naso-pharynx. The
writer is so impressed with this relationship that when
students are first appointed to his clinic, he makes it a
rule that they shall examine the naso-pharynx in every case
of ear trouble before making use of an aural speculum.

DISEASES OF THE NASO-PHARYNX.

ACUTE NASO-PHARYNGEAL CATARRH.

Definition.—This affection may be deiined as an acute in-

flammation of the mucous membrane of the post-nasal space
which causes an excessive discharge of mucus or muco-pus.
Etiology.— It is met with as a part of the general

catarrhal inflammation occurring in acute rhinitis, and is

due to .he same pathogenetic organisms.

The mucous membrane becomes red and swollen, and
may be associated with slight oedema of the uvula and
faucial pillars. The secretion which at first is mucoid and
profuse quickly assumes a muco-purulent nature.

Symptoms. — The patient complains of malaise, head-
ache, heat, and a "prickly" discomfort at the back of the
nose. Some discomfort on swallowing is usual when the
fauces are simultaneously inflamed. These symptoms are

20
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soon replaced by accumulations of secretion in the naso-

pharynx which are difficult to dislodge. In many instances

slight earache, tinnitus and deafness add to the general dis-

comfort.

Treatment.—An efficient saline purgative should be ad-

ministered at the commencement of symptoms. The patient

should remain in a warm room and adopt the general line of

treatment recommended for acute rhinitis (p. 27). When the

discharge commences, careful cleansing of the nasal cavities

with a warm alkaline spray {e.ff., equal parts of salt and

bicarbonate of sodium, .">i. ad Oi.) twice or thrice daily gives

great relief and hastens resolution of the catarrhal process.

CHRONIC NASO-PHARYNGITIS, OR " POST-NASAL
CATARRH."

Etiology—This frequently accompanies chronic rhinitis,

and probably both are due to the same causes. Among the

more important factors are frequently recurring attacks of

acute rhinitis, nasal obstruction in all its forms, suppuration

in the nasal accessory sinuses, the remains of adenoid

growths, abuse of alcohol, inhaling tobacco smoke, strumous

and gouty diatheses, and irritating atmospheres. Tornwaldt

looked upon the pharyngeal bursa as the source of naso-

pharyngeal catarrh, and although the writer is of opinion

that a mild septic infection of the remains of the pharyn-

geal tonsil IS a frequent source of " post-nasal catarrh," he

thinks a broader view of its causation must be taken.

Pathology.—The appearances seen in the post-rhinoscopic

mirror will vary cons'derably in different cases. The secretion

is generally excessive, viscid, and muco-purul it. When
suppuration is present in the posterior nasal sinuses, or

abuse of alcohol and tobacco are the chief factors, then the

secretion may take the form of thin, adherent crusts of dry

muco-pus.

The mucous membrane is often uniformly red and swollen,

but at other times there may be an abnormal development of,

and inflammation in the glandular tissue which occupies the

roof of the nasopharynx.

Tornwaldt drew attention to the symptoms caused by

chronic suppuration in the remains of the median embryonic
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cleft of the pharyngeal tonsil. A small quantity of purulent

exudation seen at the lower border of the glandular mass
generally indicates the condition referred to. This tends to

form a viscid, unpleasant-smelling crust.

Cyst formation will result from closure of the mouth of one
of the gland follicles, and on three occasions I have removed
a chronic encysted abscess from this situation.

Lateral hypertrophic pharyngitis—1. , a swollen, granular

condition of the mucous membrane immediately behind the

posterior pillars of the fauces— is often associated with

chronic post-nasal catarrh, and may be regarded as a down-
ward extension of the morbid conditions which characterise

that disease.

Symptoms.—The main symptom is that of an excessive

muco-purulent secretion, which necessitates constant hawk-
ing and sniffing to dislodge it. This is worse in the early

morning because of the drying of the secretion which has

taken place during sleep, and it is not uncommon for

patients to retch or even vomit in their efforts to clear the

naso-pharynx. The lateral spread of the catarrh may
induce deafness, tinnitus, and other ear symptoms, while

pharyngitis and even laryngitis often represent the extension

of the catarrh downwards.
Diagnosis.—The general habits and constitutional con-

dition of the patient must receive first attention. The urine

should always be examined for evidences of excess of uric acid,

and for albumin or for sugar. The local examination will be

directed to the presence of hypertrophic rhinitis, nasal

obstruction, and suppuration in any of the sinuses. Posterior

rhinoscopy may fail to detect the remains of adenoids which
a digital examination may reveal. This will be often the
case in adults with prominent cervical vertebrae which
obscure the view of the highest portion of the post-nasal

space.

Prognosis.—When the symptoms are of constitutional

origin it is often difficult to effect a speedy cure, for in some
people the mucous membranes of the upper air passages seem
very sensitive and prone to catarrhal inflammations. On the
other hand, the prognosis is more favourable if any gross
local changes can be discovered and efficiently treated.
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Treatment.—Any of the general causes cHcd as i«tio-

lexical (actors should be appropriately treated. In tK.

nose special attention should be paid to chronic rhinitis

and nasal obstruction, and the remains of adenoids must

not be overlooked in the naso- pharynx. Locally, in recent

cases a warm alkaline douche used at least twice daily, will

secure some benefit, and the nasal and naso-pharyngcal

cavities should then be insufflated with one or more of

th 4sentials oils (p. 27). In more chronic cases whcru

there is only a general thickening and congestion of the

mucous membrane with a tendency to dryness and crust

formation, after the primary cleansing an application of

iodine pigment (formula No. 45) to the naso-pharynx is

often useful. This is best made by twisting some absorbent

wool round a suitably curved probe, before soaking it in the

pigment and making the application. If the secretion be

profu. <!, astringent pigments will be more suitable and few

will give better results than solutions of silver nitrate gr. \.

to XX. ad 5i. Chloride of zinc gr. xv. to xxx. ad ^i. is also a

useful application.

Such applications should be made twice or thrice weekly

ar'-'>rding to the needs of the case.

vVhen there is definite hypertrophy of the tissues, anJ

especially if remains of adenoids are present, the only efficient

treatment is removal by curettage or post-nasal cutting for-

ceps; the latter are generally preferable because of the

toughness of the morbid tissue. A cyst or submucous
abicess should also be dealt with by similar means.

ADENOID VEGETATIONS.

Definition.—A true hyperplasia of the lymphoid tissue

which normally exists in small quantity in the naso-pharynx
of all young children.

The affection was discovered by Wilhelm Meyer in 1868.

iCtiology.—We have no exact knowledge as to the cause

of this hypertrophy. It is pre-eminently an affection of

childhood in which rich and poor suffer alike. The etio-

logical factors may be (i) Constitutional or (2) Local.
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The age-incidence is generally front the third to the

fifteenth year but the majority of cases which come under

notice are seen between the third and sixth year of life. On
the other hand, adenoids may give rise to symptoms demand-
ing removal in infants of three months ; not infrequently they

are found in young adults up to twenty years of age, and the

writer has removed large masses in patients of thirty-five,

forty-three and fifty-one years of age.

Heredity is an important factor, for often all or several

children in one family are affected.

Osier (" Practice of Medicine ") inclines to the view that

the enlargement is probably dependent on n disturbance of

the general lymphatic system closely allied to, or a mild

type of lymphatism or status lymphaticus, and Ewing points

out that a common factor of this condition and its clinical

associations appears to be a greatly lowered vital resistance

arising from inherited or acquired influences.

Such a view may explain the varied aetiology of adenoids

in relation to such conditions in the parents as tuberculosis,

syphilis, old age and other weaknesses, or to an acute illness

in the child.

The symptoms of adenoids so frequently declare them-

selves after an attack of one of the acute specific fevers of

childhood, that bacterial infection has been regarded as an

important factor in their causation. The condition is met
with in nearly all climates, but a damp and cold atmosphere

would seem to be a predisposing cause. Massei remarks,

for example, that adenoid vegetations are quite rare in

Italy and even those which are met with seldom present

extensive development.

(ii.) Local Causes.—Frequent attacks of nasal catarrh have

been stated to cause adenoids, but they may only act by
inducing congestion and irritation of a pre-existing growth.

The writer is under the impression, based on many hun-

dreds of inquiries, that adenoids are less frequent in breast-

fed children than in those who are brought up " on the

bottle."

Morbid Anatomy anu Pathology.— It has been already

stated that " adenoids " are a simple hyperplasia o\ 'e

natural lymphoid tissue found in the roof of the na j-
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pharynx. In the less severe forms of the disease the growth

may be confined to the roof of the naso-pharyngeal cavity,

and produce little or no evidence of its presence. When
well developed, the vegetations are numerous, k'",;if: .ml

irregular, and are noL confined to the roof of the • avity but

extend to the lateral walls, grow from the fossae ' ^losen

mueller, and even cover the orifices of the Eustach'«n tube;.

while at the same time they may occlude the greater portion

of the posterior choanae. When seen by posterior rhinoscopy

or removed in bulk, the growth is seen to consist of lymphoid

tissue, the surface of which is deeply cleft in a vertical

direction so that the mass has a foliated appearance (fig. 14X).

Not infrequently enlarged faucial tonsils and a ceitain de-

velopment of granular pharyngitis coexist with adenoids.

Histological examination of an adenoid shows it to be

covered with columnar or with squamous epithelium. In

many places the epithelium is so thin that it seems to

be infiltrated by the lymphoid tissue—a condition which

renders it more liable to invasion by infective organisms.

Retention cysts or chronic abscesses may form in the

glandular tissue. Small collections of pus the size of a hemp-

seed, may sometimes be seen in adenoid growths when
sectioned after removal. Adenoids in adolescents or adults

only differ from those of young children in that they contain

a greater preponderance of fibrou" tissue.

Tuberculosis of Adenoid Tissue. — In contrast with

opinions formerly held, it is now universally agreed that

primary infection of adenoids (and tonsils) by the tubercle

bacillus is not uncommon (fig. 143).

The frequency of such infection is probably about 6 per

cent.

The question will naturally arise, " How far may adenoids

(and tonsils) be regarded as channels of general infection

in tuberculosis ?" So great an amount of clinical, experi-

mental, and post-mortem work has been carried out to

elucidate this point, that it would be impossible to discuss

the ibject fully in this work. It will suffice to say most

wc ers are agreed that (i) tubercle bacilli may be absorbed

froi an 'nhealthy mucous membrane in the nose, naso'

pharynx, or pharynx. (2) Adenoids and tonsils are important
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channels of infection in tuberculosis of the cervical glands,

(3) P'rom these glands the infection may pass to the peri-

bronchial glands, which are regarded as the primary active

foci from which the lung tissue proper becomes infected.

In discussing the matter, Houlay and Heckel lay stress on

the frequ "ncy with which pulmonary tuberculosis is preceded

by a history of chronic " catarrhal inflammation of the nose

and throat, with or without an accompanying cervical adenitis.

.fr4 .;qf^

Fic. 14V— Showinjj Tiiant Cell of TuIxtcIc In a Siition of an Adenoid Cirowth.

(Kindly lent liy Hamilton White, Montreal.)

They point out that in certain individuals pulmonary tuber-

culosis is preceded by a fairly long premonitory period during

which, in their opinion, the infection is confined to the glan-

dular system, the rhino-cervico-mediastinal chain, and that

much may be done at this period by treating any possible

channel of entrance in the upper air passages, especially an

adenoid."

Hence, in the development of pulmonary tuberculosis,

while adenoids may sometimes be direct channels of infec-

tion (r/(/f stifyra), their importance is probably more often
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indirect by predisposing to catarrhal infl mmation in the
upper respiratory tract.*

Sjrmptoms.—To the practised eye a child suffering from
well-developed adenoids can generally be detected by certain

appearances which jo to form the " adenoid facies." This
condition is caused by the nasal obstruction which is the
key to most of the symptoms produced by the lymphoid
overgrowth.

These symptoms have already been discussed when dealing
with Nasal Stenosis, and as they are so well known, it will

suffice if they are only briefly referred to here.

The mouth is usually open, the nostrils are narrowed, the
bridge of the nose is frequently broadened while its point
is narrowed. The lower jaw hangs down, and the upper
lip projects away from the inci.«,or teeth which tend to

approach one another on their posterior aspect on account of

the narrowing of the abnormally high arch of the palate.

The raising of the eyebrows and the obliteration of the natural
folds of the face give to the patient a stupid, vacant, and
semi-idiotic expression.

The deformities of the chest wall have already been dis-

cussed (p. 93).

Amongst the symptoms most frequently noted by the
parents of children suffering from adenoids may be men-
tioned :

1. Snoring at Night.

2. Aural Symptoms:

(a) Recurrent attacks of deafness.

(/') Earache.

(c) Discharge from one or both ears.

3. Tendency to Colds.

I. The snoring is due to obstruction of nasal respiration
which also causes mouth-breathing during the day, accom-
panied by such symptoms as pharyngeal, laryngeal, and
bronchial irritation or catarrh.

• The author wishps tn acknowledse his indebtedness to the artirlp

•Pathology of Adenoids and Adenoid Tuberculosis," by Dr. Hamilton
White (Amey.Jpiirn. Med. Sci., AuRusf, 1907).

.L..^
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2. Deafness.— It is probably no exaggeration to say that at

least 90 per cent, of the cases of deafness occurring in young

children are due to the presence of adenoid growths. If

they are present in very early life the acquisition of speech

may be long de'ayed or it may be defective until good

hearing is restored by the removal of the vegetations.

My own experience of deaf-mutism is that only a small

proportion of cases is caused by adenoids. In older child-

ren deafness associated with earache is usually due to

a temporary Eustachian catarrh which passes off in bright

and dry, but recurs with damp or moist weather, or with the

advent of acute or subacute nasal catarrh. In other instances

acute or chronic suppurative inflammation is met with, and
when the latter condition is allowed to progress untreated,

the risks of serious mastoid or even intra-cranial complications

are too well known to need more than passing reference.

The occurrence of acute ear symptoms in children should always

lead to a carefil examinr.tion of the post-nasal space.

3. Tendency to Colds.—As the nasal mucous membrane is

often in a state of ca rh and the nose cannot be blown

properly, the secretiont. accumulate so that the nostrils are

constantly wet, and consequently the patient is said to be

"always suffering from colds.''

In young children, a bilateral muco-purulent nasal discharge

should always suggest adenoids ; when past the period of puberty,

"Post-nasal catarrh " becomes the more prominent symptom.

Other Symptoms.— A hacking cough is often noticed

especially on first lying down at night, and may be caused
by the irritation of the mucosa by unmoistened air, or to the

dropping of mucus into the throat.

A child breathes noisily when eating, and frequently chokes,

or ejects the food in his effort to breathe through the mouth.
The parent sometimes describes this as " being sick while

eating."

At night, sleep is often rendered restless owing to uffo-

caitve attacks caused by a series of ineffectual attempts to

inspire air through the nose, until at last the patient wakes
and takes a full breath through the mouth. This may occur
many times during the night, wiih the result that the patient
is tired, listless, and peevish during the following day.
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Drea ^^, nightmare, and " night terrors " are by no

means infrequent results of adenoids, and are possibly due

to defective oxygenation of the blood caused by the nasal

obstruction acting in the manner just described.

The speech is rendered dead and toneless, with an inability

to pronounce the nasal consonants.

Stammering and stuttering have frequently been cured by

removal of adenoid vegetations.

The fact is frequently overlooked that nose-bleeding in a

child is often due to adenoids, and should the blood be

inhaled and then coughed up, the diagnosis of "haemoptysis"

may be made, and very possibly with disastrous consequences

to the patient as well as to the physician. Such a mistake

is not unlikely if the patient suffers at the same time from

cough, night-sweating, and malnutrition, all of which are

common symptoms of adenoids.

The vomiting and malnutrition are probably due to the

amount of mucus which is swallowed. The child may
have a good appetite, but the "bolted" food descends into

a pool of mucus and does not come into direct contact

with the gastric mucosa
;
passing onwards into the small

bowel it fares no better, and indigestion, " foul stools," and

diarrhoea are not uncommon sequela;. In view of the good

appetite but poor result, it is little wonder that the mother

often complains that her child " does not pay for keeping,"

Mentally the subjects of adenoids are frequently dull and

listless, and have " none of the life of other children." At

school they are possibly backward and are punished for

inattention or failure in preparing their lessons, nor are they

interested in the games of the playground. Often the sup-

posed inattention is due to deafness, while the other symptoms
may arise from imperfect oxygenation of the blood. Such

symptoms are commonly associated with anemia, anorexia,

enlarged cervical glands, and a general lack of vitality.

Finally, asthma, convulsions, nocturnal enuresis, ocular defects,

and other remoter symptoms may be the result of adenoids if

the criterion be the immediate improvement which often

follows the removal of the growths.

Enlargement of Cervical Glands.— It is a very common
experience with adenoids to find enlargement of the cervical
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glands in the posterior triangle

—

i.e., behind the sterno-

mastoid muscle. These are not necessarily tuberculous, but

are probably caused by prolonged irritation of the glands

by absorption of septic organisms or their products from

the adenoid overgrowth.

For further general symptoms produced by adenoid vege-

tations, reference should be made to the section on Nasal

Stenosis.

If the growths are allowed to remain, they tend to atrophy

between the age of puberty and full growth, but only too

frequently irreparable damage has already been done. The

long face and the underhung jaw are the outward manifesta-

tions of a neglected disease. The voice remains thick, and

the patient has a tendency to naso-pharyngeal and laryngeal

catarrh. The most serious sequela is deafness, which

results from pathological conditions in the middle ear set up

by the presence of these growths in the naso-pharynx.

Diagnosis.—In a typical case the appearance of the patient,

with the mouth-breathing and snoring at night are sufficient to

establish the nature of the case. Not infrequently the diagnosis

can be confirmed by posterior rhinoscopy. The naso-pharynx

will be seen to be occupied by an irregularly lobulated mass or

masses which more or less completely block the posterior

nares and hide a considerable portion of the posterior border

of the septum. Owing to the fore-shortening of the image in

the mirror, an adenoid growth never appears to be so large

as it really is. If the mirror cannot be used satisfactorily

the finger should be passed up behind the soft palate where

it will come upon a mass of soft, yielding growth.

There should be little difficulty in distinguishing adenoids

from other naso-pharyngeal tumours but it is very easy for

the novice to push the uvula upwards and backwards into

the naso-pharynx and in the hurry of examination to imagine
he is feeling the lymphoid overgrowth ; this fault is more than

ever likely to be made if the post-nasal mucosa is swollen as

a result of recent acute or subacute catarrhal processes.

Prognosis.—The harmful effect of leaving the naso-

pharynx blocked with these growths is so certain, and the

success attending their removal so great, that an operation

which is almost without risk can be advised confidently.
;
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If the vegetations are thoroughly removed under an anes-

thetic there is little likelihood of a recurrence ; when this

misfortune does occur it is generally due to the growth
having been imperfectly removed and the portions left behind

sprouting afresh.

There is some ground for believing that the presence of

adenoid vegetations increases the risk ofinfectin by the acute

specific diseases, and still more for the view that they are

a potent predisposing cause of ear trouble in measlea and

scarlet fever. The possibility of their being the primary

seat of infection by the tubercle bacillus and their important

relationship to enlarged cervical glands have already been

mentioned.

Treatment.—Whilst it took some thirty years for the

general body of the medical profession to recognise the

importance of the evils produced by adenoid growths, there

is at the present time a need for caution lest enthusiasm in

dealing' with the affection leads to unnecessary and even

unjustiBable operating on the post-nasal space in children

;

ana this, moreover, for all sorts of symptoms which by any

stretch of the imagination, can be supposed to originate,

directly or indirectly in adenoid growths. As a general rule

it may be said that an adenoid growth which requires surgical

intervention will be accompanied by symptoms which pro-

claim its presence, and that the younger the patient the

more definite and obvious will be those symptoms.
Indications for Operation.—Amongst the more common

indications for removal of the growth may be mentioned

snoring and restlessness at night, noisy breathing during

the day, constant colds, recurrent attacks of deafness, ear-

ache, or otorrhcea, commencing deformities of the face or

chest walls, cough, and general malnutrition.

When slight adenoids are associated with such reflexes as

asthma or nocturnal enuresis, the prognosis of the effect of

their removal upon the more distant symptoms should be

given with caution.

In adults, recurrent ueafness and *' post-nasal catarrh " are

frequent symptoms of "adenoids" or of their fibrous remains.

The writer once removed a large growth from a stout lady of

fifty-one years of age and thereby cured a chronic otorrhoea

.ti
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of twenty years' duration. It is too commonly assumed that

adenoids are only to be met with in children or young adults.

Other Considerations.—Children under puberty generally

bear the operation well whereas constitutional after-effects

are most marked in young adults. As a general rule

adenoids may be removed at any time of the year provided

due precautions are taken to exclude exposure to cold, dust,

or sudden changes of temperature after the operation. Unless
urgent, the operation should be postponed in the case of
any prevailing epidemic such as scarlet fever, measles,

diphtherir,, or influenza, for recorded cases show that the

wound produced by the operation affords an excellent

absorbent surface for infection.

The sanitary surroundings of the house in which the

operation is performed should be above suspicion. Two ccses
of adenoids were operated on in one house and both were
followed by symptoms of acute septic poisoning; one child

died and the second barely escaped with his life. It was
shown that the air in the room was contaminated by an
escape of sewer gas under the floor.

Before discussing the method of operation it may be well

to refer to such matters as the choice of anaesthetic to be
used, and the position in which the patient is to be placed.

There are few operations in surgery in which there is such
a diversity of opinion as upon these points.

Anaesthetic.—The kind of anaesthetic most suitable for

the individual case will depend on the age as well as the
temperament of the patient, the method of operation used
by the surgeon, and the degree of familiarity which surgeon
and anaesthetist have with each other's methods. It has
been said by an American that "the best anaesthetic is a
good anaesthetist," and most operators will consider that his

dictum contains a large amount of truth.

In children from infancy to puberty the author prefers the
" open ether method," provided that it has been preceded
by the hypodermic injection of a suitable dose of atropine

[ih^s to YTs gr.). The latter prevents the free secretion of
mucus in the throat and lower respiratory passages. When
complete narcosis has been induced, it may be maintained
by chloroform administered through a Junker's inhaler.
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Used alone, chloroform has the advantage of being more

pleasant for the patient, and there is little congestion ur

secretion of mucus, but no amount of care or skill seems

to rob it of an ocasioiial victim. The "CE" mixture

(chloroform 2 parts, ether 3 parts) is often used ; it may be

safer in its action than pure chloroform, and does nut

produce the cyanosis and free secretion of mucus which is

engendered by ether.

On many occasions " chloride of ethyl " has been ad-

ministered for me by expert anaesthetists, and it usually

gives ample time for the removal of adenoids.

In some instances the patient has become noisy and

almost uncontrollable as a result of terrifying dreams ex-

perienced during the passing off of the narcosis.

When the anaesthetist and surgeon are well acquainted

with each other's method, the short anaesthesia induced by

nitrous oxide gas, or this vapour mixed with " oxygen,"

affords ample time for the removal of adenoids.

Such a brief anesthesia has advantages in hospital practice

when many cases have to be dealt with in a limited time,

but it is rarely an unmixed blessing in private houses. It

should not be used with very nervous patients, because the

narcosis is so short that much struggling and excitement arc

liable to occur while consciousness is returning—a condition

of things which i? not rendered less probable by the sight of

blood which may be in considerable evidence.

Position of Patient during the Operation.—During the

induction of anaesthesia the patient should lie flat on the

back with the head slightly raised on a pillow.

When sensation has been abolished, the head should be

allowed to hang slightly backward over the edge of the pillow

or sand-bag placed beneath the shoulders, and the mouth

gently opened by means of a gag inserted between the left

molar teeth. If the surgeon be fairly dexterous, the anaesthetic

may now be discontinued, and the administrator may give all

his attention to the patient, more particularly in taking care

that the gag does not slip from its position.

When enlarged tonsils coexist with adenoids, they should

be removed at the same operation and immediately before

the post-nasal growths.
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Choice of Instruments.—Opinions vary widely as to what

is the best form of instrument for the removal of adenoids, but

most surgeons use some moditication of Gottstein's original

ring-shapec" curette. Such an instrument has the great advf.n-

tage of removing the diseased tissue quickly and in one mass-

Sir StClair Thomson's modification of the Gottstein-

Delstanchc curette is a useful pattern, and may be recom-

inundcd for general use (tig. 144).

Kiti. 144 —Sir StClair Thomson^ Mixlifiud Curette

If for any reason forceps be preferred, the most useful

moditication of Lowenberg's original pattern is J uracil's

instrument (fig. 145).

Fio. 145.— Juracz's. MudiHcd Post-Nasal Forceps.

Operation.—The surgeon should stand on the right side

of the patient.

Fig. 146.—Whillis' Mouth Gag- for Vounjj Adults.

The mouth should be widely but gently opened by means
of a gag—Whillis' for young adults, Collier's for children

(tigs. 146 and 147).
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The adenoid curette should now be passed behind the soft

palate and upwards into the naso-pbarynx until it touches

Fl(i. 147.- Collier "t Month daK lor Children.

the junction of the vomer with the btisc of the skull. At this

moment it must be pressed firmly backwards and downwards

towards the pharynx, thus making a sweeping movement

round the segment of a circle the centre of which is practi-

cally formed by the hand which firmly grasps the instru-

ment.

In this way the growth may be removed in one mass

(fig. 148), and leaves a smooth surface on the upper and

posterior wall of the naso-pharynx.

Fio. I4».—Adenoid Growth removed by Author from Boy, aged I welve Year-.

(Actual Size).

On the other hand, if by any chance a portion of the

growth be left hanging from the naso-pharynx, it may be

removed by means of the post-nasal forceps.

To insure that the naso-pharynx and the recesses around

the Eustachian tubes are clear, the index finger may be in-

serted into the naso-pharyr and these regions searched,

and if necessary, curetted with the gloved finger-nail. It

will be well to avoid sponging out the pharynx more than
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is absolutely necessary because the tissues are easily bruised
—a source of much after-discomfort to the patient.

Having completed the operation, the patient should be
turned on his left side, and the head held in an extended
position over a basin while the face is sponged with cold water.
This will cause a rapid cessation of the bleeding, possibly on
account of its reflex effect in calling forth deep inspirations.

If the patient keeps on retching or coughing after the
operation, we should suspect that a piece of semi-detached
growth is irritating the throat, and it is always wise under
such circumstances to open the mouth and carefully examine
the pharynx.

After-Treatmenfc —The patient should be put into a bed
without (I pillow, and lie on the left side with the right leg
flexed at the hip and knee joints ; this is the natural and
most comfortable position. The slight bleeding which con-
tinues for a short while will then flow from the nostrils
or mouth instead of being swallowed—a frequent cause of
vomiting and stomach-ache.

Upon return of consciousness a pillow may be allowed.
The patient should be kept in bed for forty-eight hours,

and if the temperature be normal, he may be allowed to get
up on the third day. If the weather be mild there will be
little risk in going out a week after the operation.

At the end of the first day it will be well to administer
an aperient in order to clear away any blood which may
have been swallowed during or after the operation.
The food for the first two days should be of the nature

of milk, sou'>s. custard, jellies, etc. ; after this period the
usual diet wry be resumed.
Shoula deafness have been present before the operation, it

fre(iuently passes off in two or three days, sometimes within
a few hours of the operation. If it persists after a week,
the middle ear may be inflated with an air-bag. If this be
done before that interval has elapsed, symptoms of acute
middle-ear inflammation may arise from the forcing of in-
fective material into the tympanum. The inflation should
"6 repeated every second or third day till normal hearing
has returned.

No spraying of the nasal passages should be adopted
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unless symptoms of septic absorption arise {vide infra)

Under normal circumstances such treatment is unnecessary,

especially in young children.

Some operators prefer to have the patient lying on one

side during the operation, and maintain that there is less

likelihood of blood passing into the larynx than when other

positions are adopted. The writer thinks that it would be

very difficult to prove this assumption, and maintains that

the procedure to which one surgeon has, by experience,

accustomed himself, v/ill give results as excellent as those

in which different instruments and a different position of

the patient have been adopted by another surgeon.

Of all methods which have been advocated for the removal

of adenoids, that is the least satisfactory in which the

surgeon depends on the strength, sharpness, and cleanliness

of his index-finger nail. The method lacks thoroughness,

and is probably the cause of most of the so-called " recur-

rences." It would be more correct to look upon them as

instances of inefficient removal.

It is well to warn the parents of a child that the open

mouth and snoring may continue for a ffcw weeks after the

operation, especially in children from seven years upwards

who have long been accustomed to breathing in that way.

These habits may be the more rapidly broken if simple

gymnastic exercises be employed for a few weeks following

the operation, and such a course will be eminently desirable

if there be any deformities of the chest such as have been

described (p. 93).

ACCIDENTS DURING THE OPERATION.

Heemorrhage.—As a general rule this ceases very shortly

after the removal of the growth. If it should persist, careful

search should be made for any loose, semi-detached frag-

ment of growth.

Laceration of the Naso-Pharyngeal Mucous Membrane.—On

two or three occasions I have known the mucous membrane

of the naso-phnrynx to be torn from its attachment. This

is probably due to abnormal prominence of the vertebra or

to excessive force being applied to a blunt curette or to the

adenoid forceps.
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Bruising of the Soft Palate and Uvula.—This accident is by
no means infrequent and entails considerable suffering

during the first few days following the operation. Not
infrequently it produces paresis of the soft palate, with the
result that speech lacks its normal resonance. It is nearly

always due lO the fact that care has not been taken to

insure that the curette has passed into the naso-pharnyx
before the operation is commenced. Reflex contraction of

the soft palate often offers resistance to the insertion of the
instrument, but this can be overcome by increasing the
degree of anaesthesia.

Damage to the Pharyngeal End of the Eustachian Tube.—This
accident is due to lateraHsation of the curette. It may
prove a serious menace to the hearing if the orifice of the
tube becomes occluded during cicatrisation.

Risks of the Operation.—The chief risk to be considered
is that of the ancesthetic, for if the patient is in fairly good
health, lives in sanitary surroundings, and the surgeon's
hands and instruments are clean, there should be little risk

from the operation itself.

One of the commonest complications is acute inflamma-
tion of the middle ear, followed perhaps by perforation pf
the tympanum and a purulent discharge. To reduce this

risk to a minimum the operation should never be per-
formed while the patient is suffering from an acute naso-
pharyngeal catarrh, and the bed should be out of the way of
draughts. Reference has already been made to the grave
results which may accrue if the sanitary arrangements of the
house be defective.

It must not be forgotten that a small quantity of blood
may be swallowed during, or immediately following the
operation, and this may be vomited as the patient recovers
from the anaesthetic. It is more frequent when the tonsils

have been removed at the same time as the adenoids. The
friends should be warned of this lest they imagine haemorrhage
is going on after the surgeon has left.

General Septic Infection.—This is not so infrequent as
could be desired, and it is difficult to avoid in hospital
piactice where patients often return to their homes within
a few hours of the operation. Under such circumstances
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infective elements gain access to the raw surface in the

nasc-pharynx, and general malaise, fever, and swelling of

the cervical lymphatic glands indicate septic absorption.

Grave constitutional symptoms indicative of septicemia may

follow and fatal results are not unknown.

In the treatment of this complication every effort must

be made to increase the patient's resistance by nourishing

food, avoidance of any excitement, and the inducement of

sleep. The nasal cavities should be sprayed frequently with

mild alkaline lotions containing an admixture of peroxide

of hydrogen solution. When possible, the naso-pharyngeal

cavity should be swabbed out twice daily with a solution of

I in 60 carbolic lotion or an iodine pigment (Form. 45).

Do adenoids recur after removal? My belief is that if

they have been efficiently removed, recurrence will be very

improbable. The cases in which symptoms have returned

and a second operation has been necessary have generally

been those in which difficulties with the anaesthetic were

experienced, or "the gag slipped" and the operation was

only imperfectly performed.

On the other hand, if a child suffers from one of the acute

infectious diseases within a few weeks of the operation, if

he is the subject of congenital syphilis, or if marked nasal

obstruction be overlooked, a genuine regrowth of the

lymphoid tissue in the naso-phar --nx may occur.

Finally, it must be borne in mind that some of the

symptoms of adenoids may remain even when the growths

have been removed ; this not infrequently occurs when the

posterior ends of the inferior turbinals are enlarged and have

not been removed at the same time as the adenoids, or in

the case of young adults in whom mouth-breathing has

become a fixed habit and in whom the nasal passages are

narrow and ill-developed owing to the long-continued pres-

ence of nasal obstruction.

With these exceptions and reservations, it may be said

without fear of contradiction that there is no surgical opera-

tion which has such an immediate, striking, and beneficial

effect on the physical and mental well-being of the patient

as that of " the removal of adenoids."

•IL
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NON-MALIGNANT NEW GROWTHS OF THE
NASOPHARYNX.

These are uncommon. They include fibromata, adeno-
mata, and cysts, and of these fibromata are the most serious

as well as the most frequent.

Fibroma (syn. Naso-Pharyngeal Fibroma).

Since these tumours generally grow from regions which ana-
tomically belong to the nasal fossae, it would be more correct to

include them in the description of " Tumours of the Nose,"
but as the symptoms they produce are chiefly associated
with the naso-pharynx, it may be more convenient to retain

the subject among the diseases of this region. Furthermore,
the condition is so universally termed " naso-pharyngeal
fibroma

' that confusion might be caused by any attempt to
introduce a new, even if more correct nomenclature, such as
" post-nasal fibroma."

iEtiology.—This is a matter of conjecture, but it is gener-
ally agreed that the tumour is of periosteal origin and is met
with in young male adults between ten and twenty-three
years of age. About the last-mentioned period active
periosteal growth ceases, and for this reason naso-pharyn-
geal fibromata are not met with in adults. For unexplained
reasons they are rarely seen in girls.

These tumours are rare. When confined to the nasal
cavity they are inserted by means of a pedicle composed of
tough parallel fibres into the region of the spheno-ethmoidal
recess. According to Jacques (Nancy) (Archiv. Internat. dc
Laryn., OtoL, Rhinol, December, 191 1), the most common
point is that mentioned, but it may be more extensive and
involve the arch of the choana, base of the vomer and
pterygoid process, Rosen miiller's fossa, the ethmoid, the sphe-
noidal sinus, and even the maxillary antrum. As an instance
of the latter, the writer has recorded an interesting case in the
Journal of Laryngology, igii, p. 213. Digital prolongations
of the tumour are common, especially towards the sphenoidal
sinus and posterior ethmoidal cells. Extra-nasal pro-
longations may gain access to the cranial, orbital, and
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jven to the zygomatic fossa by way of the spheno-palatine

region.

Pathology.—The surface of the tumour is covered by a

thin mucous membrane but there is nothing in the nature

of a true capsule. The main mass of the tumour consists of

hbrous tissue, and in this numerous large, thin-walled blood-

vessels and spaces can be seen ; these are most abundant in

the free portion of the growth, hence the reason for keeping

close to its base of attachment when operative measures are

being carried out.

These fibromata may invade and destroy neighbouring

cavities, but they do so by pressure rather than by that

destructive infiltration which characterises true malignant

growths. Neither are they associated with enlargement of

the neighbouring lymphatic glands, or metastatic deposits

in more distant regions of the body.

Symptoms.—Increasing nasal obstruction with its atten-

dant symptoms are usually the earliest signs, and these are

soon accompanied by a muco-purulent catarrh and epistaxis.

As a rule the tumour extends towards the nasc -pharynx and

by continued growth may fill this cavity to such an extent

that the soft palate is pushed downwards and forwards. The

voice then becomes toneless, and breathing and eating may

be hedged with difficulties. Aural symptoms are not

uncommon.
If the growth extends forwards into the nasal cavity, the

septum may be pushed towards the opposite side so that

complete nasal obstruction results. With further growth, the

nose and face may become so broadened that the deformity

known as " frog-face," is produced.

In the later stages headache and neuralgia are frequent,

and a marked degree of somnolence has been noted in many

cases.

When the growth approaches the nostril, its surface is

liable to a superficial necrosis, the discharge becomes very

foul and epistaxis more frequent and exhausting.

The patient is eventually worn out by pain, constant

loss of blood, absorption of septic matter from pent-up dis-

charges, and possibly by pressure of the new growth upon

the brain.

I I
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Diagnosis.—The only tumour likely to be confused

with a naso-pharyngeal fibroma is the so-called "choanal

polypus."

When inspected by posterior rhinoscopy, a fibroma is of a

dull red colour whereas the choanal polypus is generally

much paler and more like an ordinary nasal polypus.

Digital examination of the fibroma will give the sensation

of a dense, sessile, immobile tumour, and it may be possible

to make out its broad base of origin ; the examination may
induce a good deal of bleeding. A choanal polypus has the

feel of a tense, cystic swelling ; it is not so fixed as a fibroma,

and the finger may often be passed completely around that

portion of the tumour which fills the naso-pharj'nx. Even

when large it is frequently possible to force the polypus into

the posterior choana, although one runs the risk of bursting

any cyst which the tumour may contain. Little or no

bleeding results from these manipulations.

Prognosis.—If the tumour be thoroughly removed in the

earlier stages of its growth, the outlook is most hopeful, but

such growths almost inevitably prove fatal if allowed to go

unchecked, unless their full period of growth corresponds to

the age when natural involution may be expected. Post-

operative recurrence is not uncommon, but should not deter

the surgeon from again attacking the disease, and this for

two reasons

:

1. Although the tumour is clinically malignant, yet histo-

logically \ is non-malignant.

2. If tne patient can be kept alive till his twenty-third or

twenty-fourth year, it is more than likely that recurrence

will cease.

Treatment.—When the growth has a narrow base of origin,

or is to a certain degree pedunculated, an endeavour should

be made to remove it by means of a strong, cold wire snare;

this must be threaded round the pedicle and then slowly

tightened up until the base of the tumour is cut through.

If it is impossible to pass the loop through the nose, the

following method may be adopted: Insert a strong silk thread

through a gum-elastic catheter so that 4 or 5 inches project

through the eye of the catheter; pass the catheter through
the nasal cavity into the pharynx ; draw the projecting thread

m
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out of the mouth, fix the ends of the wire loop to the silk and
withdraw through the nose, so that the loop of the wire is

carried backwards into the nasopharynx while the free ends

project through the nostril. The loop of the snare is now
coaxed over the broad end of the tumour by the surgeon's

finger passed into the naso-pharynx, the free ends of the wire

are then fixed in the snare and the loop tightened up around
the pedicle.

If this is done slowly the bleeding may not be severe, but

the surgeon should be prepared to plug the nose and naso-

pharynx with a broad strip of sterilised gauze in order to

check free haemorrhage if it should occur.

A galvanic ecraseur would probably be accompanied by less

bleeding than a cold snare, but the former requires very

careful management in order to secure a proper amount of

current which, while sufficient to cut through the growth,

will not cause the wire to snap.

When the tumour springs from a broad base of origin and
it is obviously impossible to engage it in a snare, the surgeon

must consider whether he will atte* .pt to remove the growth
by a radical operation or to destroy it by electrical, thermal, or

chemical means (vide infra). (At the time of writing the writer

has had no opportunity of determining the effect of radium
or diathermy on these growths.)

Three difficulties will confront the surgeon who attempts
the surgical removal of a naso-pharyngeal fibroma

—

viz., (ij

Profuse bleeding
; (2) the inaccessibility of its base of orijrin ;

(j) the detachment of the latter, which is often broad,

fibrous, and very tough.

The bleeding may be so free that the patient may be ex-

sanguinated in a few moments, or asphyxiated by the escape

of blood into the lower air-passages.

To reduce the amount of bleeding, the surgeon must—
(i) Keep close to the base of the tumour ; (2) separate this

from its attachment as quickly as possible, for when once the

tumour is removed the hemorrhage may be easily controlled

by firm pressure with a gauze sponge.

Bleeding into the lower air-passages can be prevented—
(i) By the adoption of Rose's hanging-head position ; (2) by

inserting a laryngotomy tube and plugging the lower pharynx
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with a sponge. This method has the additional advantage
that narcosis can be maintained without mutual interruptions

between surgeon and aniesthetist.

The author prefers preliminary laryngotomy to the use of

Kuhn's peroral tube, direct intra-tracheal insufflation, or the

intravenous administration of ether. As a means of reducing
ha;morrhage, Chevalier Jackson has practised ligation of the

external carotid and his experience leads him to recommend
this method as one of great value.

Access to the tumour may be gained through the nose or
by way of the mouth. If examination proves that the base
of the tumour is limited to the spheno-ethmoidal region, the
nasal route may afford sufficient access, especially if Guthrie's

Fig. i4i>

suggestion be adopted. But with a base of origin extending
to the basi-occipital region, it is probable that Doyen's
method through the mouth will give freer access to the
tumour.

The Nasal Route.—Guthrie has made the valuable sugges-
tion that by removing a portion of the nasal process of the
superior maxillary bone through the nasal vestibule, freer
access to the tumour may be gained, and more room
secured for the manipulation of instruments through the nose
C^idejount. Laryn., November, 1915).

" The mucous membrane covering the sharp margin of the aperture within
the nnsc is incised for a distance of about J inch (fig. 149), and tlie bone
having been exposed by stripping the periosteum and soft parts of the
face from its outer surface, and the muco-periosteum from its inner surface,
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Flo. 150.

a portion is removed with cutting forceps the margins uelng then allowed

to fall together."

Through the enlarged open-

ing (fig. 150 ) ample access to

the base of the growth can

be secured. A
strong, sharp-

ended perios-

teal elevator

(fig. 151) is the

best instru-

ment for de-

taching the

base of the

growth, and

when this has

in great part been done the tumour should

be seized in strong forceps and torn away.

Oral Route (Doyen's Method).- With

large tumours, in which the base of origin

extends to the basi-sphenoidal region, the

following method has been frequently

adopted with success

:

The patient is anssthetised and placed

in the "hanging-head" position (Rose's).

The surgeon passes his finger into the

naso-pharynx, and determines the situa-

tion and extent of the attachment of the

tumour. Its bulk is now seized by the left

hand with strong vulsellum or lion forceps,

and the base of the growth is attacked

with a strong raspatory, care being taken

to keep as close to the bone as possible.

Traction and twisting, combined with

rapid use of the sharp elevator should

soon loosen the tumour so that it can be

removed by way of the mouth. The

author can endorse Gordon King's recom-

mendation of the use of strong curved scissors in cutting

through the fibrous attachment of the base of the tumour.
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Sponge pressure will quickly stop the bleeding when the

growth has been removed.

Other Methods of Operating.—The author has recorded

a case (vide supra) where the base of the tumour involved the

spheno-ethmoidal recess, the ethmoid region, and the pos-

terior wall of the antrum. After preliminary lary.igotomy

and plugging the lower pharynx, the soft palate was split

and a portion of the hard palate removed. It seemed that

full access to the tumour was obtained, and it was thoroughly

removed. Twice it recurred and each time it was attacked

by the same route. On the third occasion a moditied

Rouge's operation was performed, when an extensive base

of origin was found on the posterior antral wall ; the removal
of this resulted in a complete cure, and the patient was seen

four years later in perfect health.

The cleft in the soft palate had to be reunited after the

third operation on the tumour, and this is the chief dis^'h an-

tiigc of dividing the soft palate.

Such an experience shows that in certain cases neither the

nasal nor the oral route would suffice for the complete

removal of the tumour, and under such circumstances

Rouge's operation, or some modihcation of it, or Moure's
lateral rhinotomy, will be called for.

I. A Modified Rouge's Operation.— A preliminary

laryngotomy is performed, the lower pharynx plugged with a

sponge, and the anasthetic administered through the laryn-

gotomy tube. Of course, if ether were administered by the

direct tracheal method there would be no need for opening
the windpipe.

In the selection of the anaesthetic and the method by
which the narcosis is to be maintained, it must be remem-
bered that during the operation it will be necessary to close

the mouth in order to be able to draw upwards the nose and
soft tissues of the cheek ; for this reason a preliminary

laryngotomy and plugging of the lower pharynx give greater

peace of mind to both surgeon and anesthetist.

An incision is then made under the cheeks and upper
!ip from one malar process to the other (fig. 152), the soft

parts turned upwards, and to do this eificiently the cartilage of
the nasal septum must be cut through along the floor of the
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nose. The ascending process of the superior maxillary bone

and the canine fossa on the affected side are now laid bare

and removed, thus fully exposing the maxillary antrum and

the corresponding nasal fossa (fig. 153). Free and direct access

to the tumour will thus be gained, and haemorrhage may be

kept under control. Wl.en the growth has been removed, the

soft parts are replaced and held in position by a few sutures

in the gingivo-labial fold. The advantage of this method is

that no external wound is made on the face.

2. Moure's Lateral Rhinotomy.—Narcosis is induced

by chloroform or by ether administered by the intra-trachcal

I'M;. 154.— lateral Rhinotomy (Moure).

tube. If severe bleeding is anticipated a preliminary iaryn-

gotomy may be preferred and the anaesthetic administered

through the tube while the lower pharynx is plugged with a

sponge.

An incision is made commencing below the inner end of

the eyebrow and passing downwards along the side of the

nose by way of the naso-labial fold to the nasal orifice. A

second incision starts from just below the upper end of the

first, and curves downwards and outwards along the line of

the infra-orbital margin. The soft parts arc well retracted

so as to expose the nasal bone, ascending process of superior

maxillar}', and the canine fossa. By means of suitable saws

•lL.„
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and stron'' ^''ne forceps a free opening Mto the nasal fossa

can be o d, and the antrum can also be investiga'ed.

When the growth h&G been removed the soft parts are

brought together and carefully sutured, so that healing takes

place by immediate union, and the resulting deformity will

be scarcely noticeable after the lapse of two or three months.

This mode of operation affords easy access to a growth
which involves the ethmoid or antral regions, but it should

not be adopted if there is any chance of freeing the base of

the tumour by operating through the nostril.

Electrical Measures. — In view of the profuse bleeding

which often occurs when an attempt is made by surgical

measures to remove a tumour with a broad base of origin,

Delavan (Trans. Amer. Laryn. Assoc., 191 1) has advocated a

return to the methods of electrolysis, combined if necessary,

with the galvano-cautery or galvano-caustic snare. These
measures have been successfully practised by Voltolini,

Lincoln, Price-Brown, and others.

In this way the disease can be treated through tne nasal

passages, the bleeding is practically negligible, and with

patience on the part of the surgeon and the sufferer many
cures have been established.

The disadvantages are

—

(a) That electrolysis alone may
require many applications, and since it is very painful a
general anesthetic may be necessary for each stance ;

(h) the

surgeon must possess some knowledge of the technical

management of the current or be assisted by someone who
is thus equipped, a matter of considerable difficulty when a

long course of treatment may be necessary.

Frank Rose has successfully removed a naso-pharyngeal
fibroma by diathermy ; it is not unlikely that in the near future

this method will often replace radical surgical operations.

Injection of Chemical Solutintts.— Harmon Smith (New
York) has obtained good results by injecting the fibroma
with 3 to 5 minims of mono-chloracetic acid {vide Trans.
Amer. Laryn. Assoc, 191 1).

Adenomata.

McKenzie Johnston has described a case of adenoma of
the naso-pharynx in a boy of thirteen, associated with

,1"
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mouth-breathing, deafness, liability to colds, and asthmatic

attacks. He removed the growth, bit by bit, with the cutting

forceps. All the symptoms were cured, and a year later the

patient was in excellent condition.

Cysts.

Cysts may occur in the naso-pharynx. They vary in size

from a pea to a filbert nut, and contain a viscous secretion

resembling that met with in colloid cysts, or the con-

tents may be purulent. They probably arise during the

changes incident upon the natural atrophy of adenoid

growths, or from inflammatory occlusion of the opening of

the pharyngeal bursa. They should be freely removed by

adenoid forceps or curette.

. MALIGNANT GROWTHS OF THE
NASO-PHARYNX.*

Malignant growths of the naso-pharynx are uncommon.

They may be classified as follows

:

Tumours originating in lymphoid tissue

:

Lymphosarcoma.
Myxoma.
Myxosarcoma.

Periosteal growths

:

Fibro-sarcoma.

Sarcomas of the pharyngeal wall

:

Homogeneous forms : Round cell, spindle cell.

etc.

Alveolar : Endothelioma.

Carcinoma of mucous membrane

:

Squamous.

Columnar.

Of all these, endothelioma is by far the commonest, if the

writer may judge from his own experience of fourteen cases.

Ten occurred in males under forty years of age, and only four

in females, each of them under thirty years of age.

* Tor more detailed information the reader is referred to Mr. Wi'freu

Trotter's paper " On Certain Clinically Obscure Malignant Tumours of the

Naso-pharyngeal Wall " {Brit. Mid. Jour., October 28, 1911).

i k



MALIGNANT GROWTHS OF THE NASO-PHARYNX 335

In view of the relative frequency of this type of sarcoma,

its symptoms, diagnosis, and treatment will be described.

Examination.—By posterior rhinoscopy one side of the

naso-pharynx will be seen to be filled by a smooth, reddish-

grey mass which may hide the normal anatomical structures.

Digital exploration will reveal a soft, non-pedunculated

swelling which bleeds readily as a result of the examination.

Symptoms.—These depend on the progressive infiltration

of a tumour which, beginning in the lateral wall of the naso-

pharynx, spreads outwards and successively invades those

anatomical structures which lie in its path. These would

be mucous membrane. Eustachian tube, levator palati muscle,

inferior division of the fifth nerve, and the internal pterygoid

muscle.

Hence the corresponding symptoms—deafness, unilateral

immobility of the soft palate, neuralgia or anesthesia, and

difficulty in opening the mouth.

Deafness.—This may be the earliest symptom and is due to

closure of the Eustachian tube. In the early stages it can

be relieved by inflation ; later it becomes permanent and is

associated with moist sounds in the tympanum. If the drum
be incised, the hearing is improved but the serous exudation

persists and soon becomes purulent.

In the late stages of the disease the tympanum and inner

end of the meatus may be filled with vascular granulations,

which bleed easily when touched with a probe—probably

extension of the growth into the tympanum.
Unilateral Inaction of the Soft Palate.—This is due to in-

filtration of the levator palati muscle. It may cause no

symptoms, or only a slight loss of resonance in the voice.

Pain or Ancesthesia.—Pain is felt in the ear, over the side

of the head, or along the lower jaw and tongue and thus

corresponds with the distribution of the lower division of the

fifth nerve. If the disease extends to the spheno-maxillary

region, the second division of the same nerve may be

affected.

The pain may be verj' severe and often forms the pre-

dominant symptom.
Anaesthesia may sometimes be detected over those lateral

regions of the chin supplied by the mental or labial nerve.

M
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Inability to open the Mouth.—This is one of the later

symptoms.

Unilateral Nasal Obstruction.—On three occasions the

writer was consulted for this symptom alone, and the

obstruction was almost complete. The cause was not visible

by anterior rhinoscopy, but the nasal cavity was filled by a

thick, mucoid secretion.

Enlarged Cervical Glands.—These are always present in

the later stages of the disease, and are to be felt behind the

ascending ramus of the jaw, and beneath the upper end of

sterno-mastoid. Other deep cervical glands may also be

infected. In one of my patients they had been diagnosed

as tuberculous, because of the concomitant chronic, purulent,

aural discharge.

Later Symptoms.—In the late stages the symptoms will

necessarily vary with the direction of the growth. If, as in

one of my cases, it extends into and upwards from the

spheno-maxillary fossa, proptosis, blindness, and ocular

paralysis may result. In a female patient the growth spread

downwards and involved the tonsil and palate so that

swallowing became very difficult.

In most instances the final symptoms are those indicative

of cerebral pressure, and are due to invasion of the base of

the skull.

Diagnosis.—Catarrhal deafness associated with neuralgia

of the lower division of the fifth nerve, and unilateral im-

mobility of the palate, form a triad of symptoms which may

be regarded as pathognomonic of the disease in question.

Posterior rhinoscopy or a digital examination of the lateral

wall of the naso-pharynx should settle any doubts which may

exist as to the nature of the disease.

Prognosis.—This is necessarily grave, and is the more so

because unless the practitioner has had any experience of

the disease its nature is likely to be overlooked until it is too

late to hope for cure by any form of treatment. One of my

patients had been treated by three aural surgeons for ten

months before the nature of the ear symptoms was recog-

nised.

Treatment.— Four of my patients we/e submitted to

osteoplastic resection of the upper jaw but in none was a

U^^
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cure effected. The disease recurred within a few months,

and considering the severity of the operation, the painful

convalescence, and the sufferings endured by the patients

when the disease recurred—many of which were partly due

to conditions set up by the operation—I should hesitate to

advise any future patient to submit to surgical measures.

On the other hand, radium inserted into the growth has

given me better results than any other treatment. Two
patients still live in whom the disease was diagnosed and
treated by radium twelve and eighteen months ago re-

spectively. In each case the naso-pharynx is clear of disease,

and recurrences in the tonsil (one case) and zygomatic region

(the other) have been caused to disappear by means of

radium emanations. In one of these the recent onset of

severe pain in the head, facial paralysis, slight proptosis,

and mental obtuseness point to the inevitable termination.

If the disease were detected in a very early stage, it is

possible that lateral rhinotomy might afford easy access to

the growth, so that radical removal followed Ly the applica-

tion of radium might be considered.

may cause an

CARCINOMA.
A primary carcinoma of the naso-pharynx is very rare;

the writer has seen only two cases in his practice.

S]rmptoms.—Pain in the ear or radiating into the throat

or neck is the symptom most complained of.

The cervical glands are enlarged, and
extensive swelling in the neck.

The discharge from the naso-pharynx is free, muco-
purulent, foul, and often tinged with blood.

Diagnosis.—This will be arrived at by posterior rhinos-

copy, digital examination, and the microscopic examination
of a portion of the growth which could be removed without
much difficulty. The ulcer would possess the hard, irregular

edge so characteristic of this type of malignant growth, and
probably the digital examination would result in considerable
oozing of blood.

Treatment.—If the growth be discovered early, it should
be freely exposed by lateral rhinotomy or by splitting the

\m-
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soft palate, and an endeavour made to eradicate it by dia-

thermy. Radium is of little permanent value in squamous

epithelioma, but it may be employed more hopefully if the

growth be of the columnar cell type.

\0
It

SCLEROMA.

While this affection may originate in the naso-pharynx, it

is more commonly met with as an extension of the disease

from the nasal cavities (rhino-scleroma). Its etiology,

pathology, and general characteristics have been already

described {vide Rhinoscleroma).

Symptoms.—When the disease commences in the naso-

pharynx it produces slowly increasing obstruction to nasal

respiration, and the symptoms are increased by the formation

of crusts of dried secretion. In course of time it may

completely occlude the naso-pharynx.

Diagnosis.—The very slow growth of cartilaginous hard-

ness should suffice to distinguish it from most other lesions,

and microscopic examination of a portion of the tissue would

reveal the typical " hyaline bodies " and the " capsulated

bacillus" (vide p. 171).

Treatment.—Internal medicine and vaccine-therapy have

proved useless, and the only hope of relieving the symptoms

would lie in the application of radium, or possibly of

diathermy. Surgical removal of the obstruction would only

afford temporary relief, because the disease has an inveterate

tendency to recur.



PART II,

DISEASES OF THE PHARYNX.

CHAPTER XII.

EXAMINATION OF THE PHARYNX.

For the purpose of making a complete and satisfactory
examination of the pharynx, it is advisable to use the light
and reflector described in Part I., Section i, and the
patient should be placed in the same position as for the
examination of the nose (p. 13). He should be told to open
the mouth and breathe gently without effort ; if a sufficient

view is not obtained by this means, the tongue should be
depressed by a suitable spatula. For general use, the
ordinary folding tongue-depressor, or Fraenkel's (p. 18), is

recommended. Whatever instrument be employed, the
pressure on the tongue should be gentle and only gradually
increased. Any sudden movement causes the tongue to
contract, the patient to " hold his breath," or to retch,
thereby preventing a view of the pharynx.
The examination of the mouth and pharynx should be

conducted in a methodical manner. In the first place, any
alteration in the colour of the parts should be noted ; then
attention should be directed to the mobility of the soft

palate and tongue, the power of contraction of th-j former
being best tested by making the patient say ' ah " while the
tongue is depressed with the spatula. The size and shape of
the tonsils must be noted, and before leaving this region
it is well to pass the end of a strabismus hook or curved
probe behind the upper end of the anterior faucial pillar
in order to examine the region of the tonsillar fossa, in
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which there is often a tendency for septic products to

accumulate. The presence or absence of granulations on

the posterior wall of the pharynx, and the existence of any

kind of ulceration or new growth in the pharynx will also

be noted.

The examination of the lower pharynx requires the use of

the laryngoscope, while the region behind the cricoid plate

may call for direct inspection through a tube, or tube spatula.

Attention should be given to the shape and colour of the free

portion of the epiglottis

—

e.g., in tuberculous laryngitis it may

be very anaemic, or red, swollen, cedematous, and ulcerated.

Sometimes the epiglottis is tilted backwards so as to

obscure the lower pharynx and larynx, and under these

circumstances its posterior surface should be anssthetised

with cocaine and lifted forwards with a wool-covered probe,

while in his other hand the surgeon holds the laryngoscoi)e

and examines the lower pharynx.

Since certain forms of tonsillar and pharyngeal inflamma-

tion are caused by septic discharges of dental origin, the

surgeon should never omit to examine the teeth and gums

;

this will be even more necessary when operative procedures

on the throat are contemplated.

ACUTE PHARYNGITIS.

Acute Pharyngeal Catarrh.

Definition.—An acute inflammatory affection of the mucous

membrane of the pharynx and adjacent parts.

^tiolog^.—As predisposing causes of acute pharyngitis

may be enumerated the rheumatic or gouty diathesis, a

strumous inheritance, over-feeding, alcoholic excess, and a

sedentary life. Chronic nasal obstruction by necessitating

mouth-breathing must also be regarded as a predisposing

factor in the production of acute pharyngitis. Purulent

discharges from the nasal accessory sinuses or from diseased

tonsils will also render the pharynx more liable to inflam-

matory attacks.

Septic conditions of the teeth, especially pyorrhcea alveo-

laris, are frequently the cause of acute inflammation of the

pharynx. During epidemics of acute tonsillitis the pharynx



ACUTE PHARYNGITIS 341

may be acutely inflamed and both are probably due to the

same microbial factor.

Traumatism and the swallowing of scalding fluids or

chemical irritants will account for a smaller number of cases.

Acute inflammation of the pharynx is frequently seen

during the onset or early stages of the acute exanthemata
and of influenza; in these circumstances it is often only part

of a general inflammation of the upper air passages.

As will be mentioned later, the condition is one of the

common symptoms of early secondary syphilis.

Exciting Causes.—The most common exciting causes are

a "chill "or " catching cold."

Morbid Anatomy and Pathology.—In the early stages

there are h\'pera;mia and swelling of the mucous membrane
with arrest of secretion, but later on a viscid, muco-purulent
fluid is poured out.

Symptoms.—These are general and local. The general

symptoms are those which usually usher in an acute inflam-

matory affection—viz., a feeling of chilliness, followed by rise

of temperature or even rigors, headache, pains in the limbs,

and a sense of malaise. Loss of appetite, furred tongue,
constipation, and scanty, high-coloured urine occur. Locally,
the patient usually feels some stiffness and discomfort in

moving the neck. There is a frequent desire to swallow,
at first this may be only difficult, but soon becomes
painful. If the uvula be oedematous and much enlarged
there will be the sensation of a foreign body in the throat
and probably an irritating cough when the patient lies down.
If the inflammation extends upwards into the naso-pharynx
and nares, or has spread downwards from these regions, the
voice will lose its usual resonance, and if there be much
interference with nasal respiration, the resulting mouth-
breathing will aggravate the pharyngeal symptoms. Im-
plication of the Eustachian tubes may give rise to deaf-
ness, earache, or even inflammation of the middle ear.
Extension into the larynx will cause hoarseness, increase of
secretion, and a tendency to cough.
On inspection, the soft palate, uvula, tonsils, and pharynx

will be seen to be red and swollen, with viscid mucus adherent
here and there. In cases of unusual severity the mucous
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membrane becomes of a dusky purple colour and the uvula
may attain a large size from cedema, but this condition is

most marked in the septic cases.

Diagnosis.—The difficulty which arises on first seeing the
case is to decide whether the condition is due to one of the
specific fevers, or is merely a simple catarrhal pharyngitis.
To settle this doubt, time is usually necessary, but in all

cases of acute pharyngitis, and especially in children, the

chest and limbs should be examined lest the rash of scarla-

tina or measles be overlooked. In adults gout and rheu-
matism will account for some cases.

Prog^nosis.—Simple catarrhal pharyngitis is usually an
affair of a few days to a week. In other instances the

prognosis will depend more on the cause of the inflammation
than on the local manifestation itself. The most grave cases

are those in which the inflammation assumes an erysipelatous
or septic type.

Treatment.—In patients who frequently suffer from
attacks of "sore throat" a careful search of the upper
air passages should be made in order to ascertain the
existence of pathological conditions which predispose the
pharynx to acute inflammation. Well-marked nasal obstruc-
tions should be removed, suppuration in the accessory
sinuses dealt with, the naso-pharynx cleared of any remains
of old adenoids or unhealthy mucous membrane and septic

conditions of the gums or teeth appropriately remedied.
At the commencement of an attack of acute pharyngitis.

2 grains of calomel followed by a saline aperient, are

generally useful. The patient should be confined to bed, or

to a room kept at a temperature of 64° F. If the air

be dry and east winds prevalent, a bronchitis kettle or

a vaporiser containing the compound tincture of benzoin will

be found beneficial, especially if there be an accompanying
laryngitis or tracheitis. The diet should be light, warm, and
unstimuiating. A free supply of fluids is desirable, such as

soda-water and milk, barley-water or home-made lemonade.
Medicinally, drugs which act on the skin are indicated—

e.g., formula No. 13. If the temperature be high, the tinc-

ture of aconite in 2-minim doses every half-hour for three or

four doses or until free perspiration ensues, and then at
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less frequent intervals, will have a good effect. Aspirin

(aceto-salicylic acid) in io>grain doses every six hours, or

phenacetin given in 5-grain doses every two hours, for two

or three doses, has frequently a most satisfactory effect in

reducing the temperature and relieving pain; for patients

who are not under constant observation such remedies are

to be preferred to aconite.

Guaiacum answers admirably with some rheumatic

patients ; it may be given in 5-grain doses mixed with

a jam, every two or three hours, or the trochisci guaiaci of

the Throat Hospital Pharmacopceia may be ordered. If

the patient be debilitated, carbonate of ammonium in an

effervescing mixture (formula No. 30) will have a stimu-

lating effect. The addition to this mixture of 10 or 15 grains

of the salicylate of sodium will be found useful if the case be

of rheumatic origin. The linctus morphin* (formula No. 16),

or lozenges containing ,'..> grain of heroin, can be ordered if

troublesome cough be present. In the stage of convalescence,

iron, quinine, or other tonics are indicated.

Ice may be used externally in the form of cold com-

presses and the patient can suck small pellets of ice—the

local application of cold is preferable to that of warmth.

Spraying the throat with a 10 per cent, so ation of cocaine

will facilitate deglutition if this be very painful, although it

may increase the sensation of " fulness " in the throat. In

the acute stage gargles are useless and only increase the

patient's discomfort, but hot alkaline sprays to the back of

the throat will assist the patient in getting rid of tenacious

secretions. .\ 10 to 12 per cent, solution of menthol in liquid

paraffin and used as a spray, has an excellent effect. When
the uvula is very oedematous, relief may be afforded by punc-

turing it in three or four places with a sharp-pointed bistoury,

and then gargling with some warm boracic or other simple

alkaline solution.

CHRONIC PHARYNGITIS.

Chronic Pharytif^eal Catarrh.

Definition.—This is a chronic inflammation of the pharynx

and adjacent parts in which the brunt of the disease seems

to affect the mucigenous glands.

. !ii!
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Four varieties tiuiy be met with, vi/.

—

(i.) Simple c' .onio pharyrij^itis.

(ii.) Chronic granular pharyngitis,

(iii.) Lateral pharyngitis,

(iv.) Atrophic pharyngitis or pharyngitis sicca.

It must be understood that although these terms indicate

definite chnical types of chronic pharyngitis, yet more than

one of them may be met with in the same individual, and

since the causative factors and the general lines of treatment

have much in common, it may be well to deal with them

before discussing the varieties of the affection collectively in

detail.

Etiology.— Chronic pharyngitis may be the sequel of

successive acute attacks, but it usually comes on gradually

in people who lead sedentary lives in an unhealthy atmo-

sphere. Excesses in eating, drinking, and smoking in-

crease the predisposition to this disease, especially when they

are combined with exposure to vicissitudes of the weather

;

hence adult males are more frequently attacked than women
and children.

The strumous, gouty, rheumatic, and syphilitic diatheses

predispose to the disease, while it is sometimes seen in

anfemic females and dyspeptic or constipated patients. It is

often regarded as an evidence of auto-intoxication of intes-

tinal origin.

Nasal obstruction with consequent mouth breathing may

be regarded as an important local factor. Disease of the

nasal or naso-pharyngeal mucous membranes (e.^^, adenoids)

may also cause chronic pharyngitis by direct extension of

the condition, or by the action of the pathological nasal secre-

lions upon the pharyngeal mucous membrane, or, lastly, by

the constant hawking and coughing caused by the effort to

remove this secretion. Septic conditions of the teeth,

mouth, and tonsil are also causes of the disease. Improper,

combined with excessive use of the voice is a factor in the pro-

duction of chronic pharyngitis in professional voice-users.

The dry glistening condition of the pharynx, to which the

term pharyngitis sicca has been applied, is very often found

in association with foetid and non-foetid atrophic rhinitis,

h
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and also in conjunction with the chronic dry rhinitis of
an<-emic women. Furthermore, it may be artificially pro-

ducttl by a too free removal of iiitra-nasal structures in

operations within the nose. Pharyngitis sicca has also been
noted in diabetes mellitus, and it has been attributed to

excessive tea-drinking in badly nourished females.

It caiiHiit be too forcibly impressed on the student that chronic

pharyngitis is often the only visible sign of some constitutional

defect, and his success in the treatment of the local disease will

largely depend on the care taken in ascertaining the nature of the

general disorder.

In this connection it may be pointed out that slight degrees
of chronic pharyngeal inflammation may produce very definite

symptoms in a patient whose general health is defective, and
vice versa very obvious local lesions may not attract the notice

of a patient who is enjoying excellent health.

General Treatment.—The essential points in the treat-

ment of chronic pharyngeal catarrh are to combat, as far as
possible, the constitutional causes which underlie the local

affection. The pK thoric patient will obtain consider-
able relief from an occasional mercurial pill followed by
an aperient draught as well as by restriction of food and
stimulants. On the other hand, the ansemic patient will

profit by a generous diet and the internal administration
of iron and arsenic. A tepid or cold sponge-bath, with
vigorous friction of the skin, wearing flannel next the skin,

exercise in the open air, great moderation in the use of
stimulants, leaving off smoking, avoidance of pepper, mustard,
curry and other pungen* articles of diet, will be of service.

Pathological conditions of the nose or of the sinuses must
receive appropriate treatment and natural nasal respira-
tion must be secured. Attention must be directed to the
pharyngeal tonsil because an inflammatory condition of
this organ is frequently accompanied by chronic pharyngitis.
Certain mineral waters, notably those of Mont Dore and Aix-
les-Bains, have a marked effect in some cases of chronic
pliaiyngeal catarrh, s< that patients who are in a position
tn undergo the treatment should be advised to try it. I

have often found that gargling the throat every morning
with hot water, followed immediately by cold salt water
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(:)98. to :,x.) is an exw-cUcnt local remedy in the mildir

forms of simple chronic pharyngitis—the so-called *' relaxed

throat."

(i.) SIMPLE CHRONIC PHARYNGITIS.

Definition.—This is characterised by general congestion

and thickening of the mucous membrane and submucous

tissues of the pharynx. The soft palate, uvula, and fauces

are usually simultaneously and equally involved.

Morbid Anatomy and Pathology.—There is a genei

hypera.mia of the parts above referred to, secretion is cx'

sive and tenacious, and there is a tendency to increase o' i

submucous lymphatic and connective tissues.

Symptoms.—Ill-defined feelings of discomfort, rat'i i

pain or soreness, in the throat are common.

Kxcess of secretion causes annoyance especial) ;i ;li'

morning when, owing to its tenacious character, "hav\l<M .,

is necessary to dislodge the mucus ; the discomfort wea; > on

when food is taken. The irritable condition of the pharynge:.'

mucous membrane may be the cause of a troublesome cough.

The tongue is frequently foul and digestive disorders are

common.
The voice may become affected if the disease spreads to

the larynx, and, if towards the ear, temporary attacks of

deafness and tinnitus are not infrequent.

Diagnoais.—There should be no difficulty in recognising

the local condition, but it may be more difficult to discover

the underlying constitutional causes and to appraise their

influence at its true value.

Treatment.—Constitutional disorders must receive the

first attention, and the nasal cavities should be examined for

any pathological conditions.

Morning and evening the patient should spray out the

nostrils with a warm alkaline lotion

—

e.g., potass, chlorat.

gr. XV. ad i^iv., or sod. bicarbonat. gr. xx. ad -,i.

An excellent wash may be made by mixing equal quantities

of ordinary salt and bicarbonate of soda, and adding 30 grains

of the mixture to .^ii. of warm water. The nasal cavities may

first be cleansed and the remainder of the lotion used as a

gargle.

During the day medicated throat pastilles will be found

H
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a convenient mode of applying local remedies. Among the

most valuable may be mentioned thos^* if chlorate of potas-

sium and borax, rhatany, and chloi.^e of ammonium. If

there be much irritation, the compound rhatany pastilles

(Throat Hospital Pharmacopttia) which contain ,'„ grain of

hydrochlorate of cocaine, or [ grain codeia pastilles may be

ordered; they are especially useful in alKiying the irritating

rough of granular pharyngitis. For the same purpose an

excellent pastille is one containing bromide of ammonium
n*- , .11, ibis indica.

applications the glycerine of tannin is sometimes
much benefit often results fnim the employment
ormula No. 45. This should l.e painted on with

lel-hair brush.

. 1*10 secretion be profuse, the trochisci cubebae (Throat
' vpitai Pharmacopoeia) will be found useful. A solution
r.\ r 'i-hol ard eucalyptol (No. 66) in the form of a spray
fot ho nose and throat, and used night and morning, will

he I ad to have an excellent effect in some cases of

pharyngeal catarrh ; it should be used after the nasal cavities

have been cleansed by an alkaline wash.

In the more intractable cases the patient should paint the
throat daily with Mandl's p-jment, i.e., iodi gr. x., potass,
iodid. gr. xx., glycerin, ad :,i., and at intervals the surgeon
should apply solutions of nitrate of silver varying in strengtii

from 10 to 60 grains to the ounce. This preparation should
ho used OP a wool-covered probe, and after an interval of

three or four minutes the throat should be gargled with warm
salt water.

(ii ) GRANULAR PHARYNGITIS.

' Clergyman's Sore Throat."

Definition.—Inis is a chronic form of pharyngitis, chiefly

characterised by a hyperplasia of the lymph-follicles which
surround the ducts of the mucous glands on the posterior
pharyngeal wall.

iEtiology.—The general causes which have been men-
tionod as producing chronic pharyngitis are also concerned in
the production of granular pharj'ngitis, and notably obstruc-
tion to nasal respiration. Another powerful factor is over-use

;4
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of the voice under unfavourable circumstances, as in the open

air, or in an atmosphere rendered impure by chemical vapours,

dust, smoking, etc. Pungent foods and drinks have also an

injurious effect. Women are more affected than men,

possibly because anaemia, constipation, and dyspepsia occur

more frequently in them as a result of their sedentary mode

of life. At the menopause granular pharyngitis is often

a very troublesome affection, the symptoms, however, dis-

appearing when the patient has passed the " change of life."

Morbid Anatomy and Pathology.—The condition may

be part of a general tendency to lymphoid hypertrophy

and may accompany enlargement of the faucial and pharyn-

geal tonsils. The granules are due to a circumscribed

proliferation of lymphatic tissue around the efferent ducts

of the mucous glands; ^he pavement epithelium of the

mucous membrane extends over the granule, though it is

thinned and may be absent over the top of it. The so called

lateral pharyngitis (vide infra) is often associated with the

granular type.

The clinical appearances of granular pharyngitis consist in

the presence of roundish or oval prominences on the mucous

membrane of the pharynx. They are of reddish, translucent

appearance, and usually rather darker than the neighbouring

mucous membrane ; ihey vary in size from a pin's head to a

pea, but by coalescence larger masses may be formed. The

small veins of the pharynx in the immediate vicinity of the

granulations are enlarged. The surrounding mucous mem-

branes are generally more or less congested and thickened,

and not uncommonly some degree of lateral hypertrophic

pharyngitis (vide infra) is visible.

Symptoms.—The patient may be quite unaware of any

lesion in the throat, or, on the other hand, the amount of

discomfort may be out of all proportion to the objective

condition. A feeling of irritation is complained of, as though

a foreign body were in the throat ; there is also a cough, but

usually without expectoration. Tickling, a sense of con-

striction or choking, a feeling of heat or dryness, dartiiif,' or

pricking sensations are frequently complair.>:d of. '1 'nese

are a'l apt to be exaggerated if stimulating articles of diet

or drink are indulged in. The voice is not at first affected

•iiai
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but sooner or later the individual Bnds that he must clear

the throat before beginning to speak ; in course of time he

cannot talk for long without clearing the throat or ex-

periencing a sensation of cramp, and eventually the voice

becomes much impaired in consequence of the strain

thrown on the larynx by the constant hawking. The mental

effect of the condition must also be borne in mind, as patients

are apt to imagine that they have some grave disorder of the

throat such as cancer or consumption, and are consequently

subject to great depression.

Diag^.osis.—It is not very easy to mistake the character-

istic granules for any other lesion.

Prognosis.—This will be hopeful in proportion to our

ability in discovering the underlying cause, as well as in the

adoption of appropriate local treatment.

Treatment.—From what has already been said concerning

the predisposing and exciting causes of chronic pharyngitis,

it will be obvious that if and when any treatment is called for

general measures should take precedence of local intervention.

General Measures.—In addit'cii to the examination of

the nose and upper air passages, the chest and abdomen
should be investigated.

Symptoms of indigestion must be treated with care

because that condition is often associated with granular

pharyngitis. A three weeks' course of calomel consisting

of
I grain at night—or after dinner—and a mild aperient

the following morning, would brighten the outlook of many
a dyspeptic.

Ana:mia will benefit by sunlight, open-air exercise, fresh

starch-free vegetables, with iion, arsenic, and aloes as

medicinal agents.

Obvious indications of gout or rheumatism vs ill be met by

appropriate remedies.

Change of air and occupation will nearly always benefit

those whose ill-defined symptoms may be placed in the

category of "general debility."

To the patient whose nervous system is unstable, and
whose rest is broken at night, a combination of the iodide

ind bromide of potash may be very serviceable.

When the patient who suffers from sjniptoms attributable
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to the granular condition of the pharynx has to earn his

living by the use of the voice, he may find it an excellent

investment to take a few lessons in voice production.

It is almost incredible that these take so subsidiary a part

in the training of those whose success in life will be mainly

dependent on the preservation of their voice. This is

particularly the case with female teachers in the elementarj'

schools, and those in training for the Church. The writer

has been often astounded at the large sums of money which

are annually wasted in paying the salaries of such patients

(and their substitutes) who have been condemned to long

periods of rest because of the misuse of their vocal organs.

Local Meu^'res.—When the throat condition is only part

of a general • aso-pharyngeal catarrh, the nasal cavities

should be cleansed by means of a warm alkaline spray (fonii.

50-51). This should be done every night and morninj,' for

two or three weeks anu then with decreasing frequenc\

.

The same remedy may be used as a spray for the posterior

wall of the pharynx and fauces.

Gargles are often prescribed for patients suffering from

pharyngeal affections, but they are rarely beneficial because

very few people can "gargle"

—

i.e., so control the muscula-

ture of the pharynx as to allow the fluid to come into full

and direct contact with the posterior wall of the throat— it

rarely gets beyond the level of the uvula and anterior pillars

of the fauces.

When they are able to gargle, the writer has often found

great benefit accrue from the use of a pigment of iron

followed by a gargle of cold normal saline solution.

IJ. Crystals ferri perchlor. . kt- x

01. menth. pip. ... ... ... "iv

Glycerini ... . . .. .v-

Ft. pig. Sig. : I'aint the throat on rising in the morning, and

fifteen minutes later gargle with cold salt water

Pastilles of borax and chlorate of potash are useful uhen

the pharynx is inclined to be dry, or covered with tenaeu i?

secretion.

A combination of heroin and liquorice powder will often

relieve the coughing and irritation of other cases.

Other remedies mav be combined in the form of a pahullt

•m
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to suit individuf! needs but it must be remembered that such

a line of treatment is merely palliativt and should only be

used as a temporary expedient. Furthermore, the constant

use of such remedies cannot have a good effect on the diges-

tive organs, which are possibly the prime factors in the

causation of the pharyngeal trouble.

One of the best local methods of checking profuse secretion

from the naso-pharynx and pharynx and at the same time

relieving much of the attendant irritation, is to paint the parts

with a solution of nitrate of silver from 10 to bo grains to

the ounce.

The pharynx and naso-pharynx must be first cleaned with a

warm alkaline wash, dried with a cotton -wool mop, and the

silver preparation then applied. The application may be

made twice a week for two or three weeks, and, of course,

the stronger preparations must be used with care.

A solution of chloride of zinc, 20 grains to the ounce, or

Mandl's pigment (45) may be used in a similar manner.
When general treatment combined with such topical

applications has failed, the granulations may he destroyed by
the application of chemical caustics, or the galvano-cautery

point.

Of the former, a bead of silver nitrate or of chromic acid

fused on a probe will be convenient. Before applying the

chemical, the granulation should be dried, and then ana;sthe-

tised with a 10 per cent, solution of cocaine. Two or three

granulations may be cauterised at one sitting. An interval of

a week or ten days should elapse before other areas are

cauterised.

When it is available, the galvano-cautery is the best means
of treatment.

After being cocainised, each granule must be superficially

destroyed by the point or blade of the cautery used at a dull

red heat ; three or four may be treated at one sitting. Any
prominent vessels may be divided by applying the blade at a
right angle to them. The patient should be warned that he
m.u experience slight discomfort for forty-eight hours, and
that " white patches " will be visible on the throat for a week
or so

; after this interval other granulations may be similarly
treated.

.1
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To those who can afford it and whose pharyngeal condi-

tion IS only a local manifestation of a rheumatic or gouty

diathesis, a visit to a suitable spa will be very beneficial.

The stricter regime, the unaccustomed surroundings, and

the willingness of the patient to make " treatment " his first

consideration, are probably the reasons why continental

health resorts have obtained a greater popularity than those

in this country. But there is no inherent reason why a gouty

patient should not obtain as much benefit from a course at

Harrogate or Bath as at C'arlsbad, Vichy, or Homburg. In

the same way Harrogate, Hath, Woodhall Spa, or Droitwich,

should meet the needs of the rheumatic as efficiently as

Aix-le-Bains or Wiesbaden.

(iiL) LATERAL HYPERTROPHIC PHARYNGITIS.

Definition.—The term is used to denote those conditions

of chronic pharyngitis in which a well-marked band of swollen,

red, and granular mucous membrane is seen behind the pos-

terior faucial pillars, extending for their whole length and

terminating below in the lateral wall of the pharyn.x. Various

degrees of the condition are frequently present with the simple

and granular forms of chronic pharyngitis.

Symptoms.—If the condition be well marked it may cause

much discomfort in the throat, and some soreness and pain

in swallowing which is sometimes most felt in the direction

of the ear. Singers and speakers find great difficulty in con-

trolling the flexibility of the voice and the latter quickly tires.

Treatment. "In addition to constitutional measures linear

scarifications of the granular bands may be made with the

galvano-cautery point, after the application of a 15 per cent,

solution of cocaine.

In doing this care must be taken not to burn or scorch the

posterior fa'icial pillar.

.\n interval of a week should elapse before the other side is

cauterised.

(jv.) ATROPHIC PHARYNGITIS.

Syn. Pharyngitis Sicca.

The chief characteristic uf this condition is atroplu of

the glandular elements of the mucous membrane of the
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pharynx. In its most advanced stages even the epithelial

elements may be so far destroyed that the posterior wall of

the pharynx has the appearance of thin scar tissue.

It is frequently seen in conjunction with rhinitis sicca

;

when met with in its foetid form it is usually secondary to

atrophic rhinitis (" ozxna. ").

Morbid Anatomy.—A disappearance of the lymphoid and
subepithelial connective tissue is the most striking feature of
the disease. The result gives an appearance as though the
membrane was tightly stretched over the subjacent vertebras.

What secretion there may be takes the form of dark grey
inspissated and tenacious mucus. In these respects it differs

from the isolated areas of scar tissue which may result from
syphilis, lupus, or scarlet fever.

iGtiology.—The condition is met with both in the presence
and absence of other local disease.

It is not at all uncommon to see milder types of the
affection in such constitutional diseases as anaemia, diabetes,*
and gastro-intestinal disorders.

The most typical and advanced forms accompany atrophic
naso-pharyngitis, rhinitis sicca, and suppurative lesions of
the nasal accessory cavities, more particularly empyemata
of the sphenoidal and posterior etb:aoidal air cells.

Symptoms.—A feeling of intense dryness and discomfort
is the chief complaint. Cough is often a troublesome
symptom in the morning, when considerable effort may be
necessary to dislodge the crusts and secretions which have
collected during the night ; the cough may also be due in
part to the laryngo-tracheitis which is caused by an exten-
sion downwards of the morbid process.

The objective symptoms will correspond to the lesions
already indicated. It is only necessary to add that other
signs of chronic pharyngitis may be present, especially
hypertrophy of the lateral bands.
Treatment.—If the underlying cause can be discovered,

this must be accorded appropriate treatment.

• In a patient of the writer, so much distress was caused by the dry throat
that a cup of water was kept by the bedside at ni^ht. Examination of the
urine showed a large percentaRe of suKar. The reduction of this by suitable
treatment cured the local condition without any topical applications.
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In most cases the primary disease is located in the nose or

naso-pharynx and should be accorded appropriate treatment.

This implies the frequent use of cleansing sprays of warm

alkaline solutions.

The same lotions may be used to remove the viscid secre-

tions from the pharynx and their action will be enhanced by

the addition of small quantities of hydrogen peroxide.

The dryness of the pharynx may be combated by oily

sprays such as liquid paraffin ; such emollients may be

painted on with a soft brush, or with wool mounted on a

probe. Braden Kyle speaks highly of the continued use of

refined or even crude petroleum.

Demulcent pastilles containing chlorate of potash, bicar-

bonate of soda, and borax subserve the same end.

The laryngeal and tracheal symptoms may sometimes be

relieved by small doses of iodide of potash, chloride of

ammonium, carbonate of ammonia, or apomorphia, all of

which tend to induce a freer secretion from the mucosa of

the respiratory tract.

Whenever it is possible, patients suffering from this form of

pharyngitis should be advised to improve their general health

by changes of air and scene such as are afforded by a visit to

those health resorts which have been recommended for

patients suffering from chronic granular pharyngitis.

PHARYNGEAL DIVERTICULA OR POUCHES.

This condition will be referred to in the section dealing

with Diseases of the (Esophagus, because, although the

condition, strictly speaking, is one connected with the lower

pharynx, yet the symptoms, diagnosis, and treatment fall

more naturally into the domain of affections of the gullet.

PERFORATIONS.

Perforations are sometimes seen in the anterior pillars of

the fauces ; they may be uni- or bi-lateral.

There can be little doubt that sometimes these arc con-

genital in origin and they may be associated with a bilid

uvula and other local evidences of mal-development. In

'Ll i.ai.
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Other instances such perforations may result from ulcera-
tive lesions occurring in the course of scarlet fever when
other traces of the destructive process may generally be
seen.

Finally, there are perforations of the fauces due to the
lesions of tertiary syphilis, and other manifestations of the
disease are usually present in the form of adhesions, scar
tissue, etc.

The accompanying diagrams (figs. 155 and 156, reproduced
by permission from Mr. C. A. Parker's "Diseases of the Nose

lin. ij5.— Perforation of the Left An- Ki... 156. Bilateral Perforation of the
teruir Pillar of the Fauces, of Anterior Pillars ,.f the Fauces, of
Syphtlitir Origin. ( ..nijenital Drijrin.

and Throat," Arnold, 1906) afford an excellent contrast be-
tween the congenital and acquired forms of perforation.

PULSATING ARTERIES.

Pulsating arteries in the posterior wall of the pharynx are
not uncommon. The abnormal vessel has usually been re-

garded as the ascending pharyngeal, but according to Kelly
some, if not all of the cases of large pulsating vessels in the
pharynx are due to a tortuous condition of the internal
carotids. Under such circumstances the removal of enlarged
tonsils or post-nasal growths shotild he approached with
caution.

;
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ASYMMETRY OF THE PHARYNX.

Not infrequently there is a want of symmetry in the

posterior wall of the pharynx ; one side may project more

than the other. It is important to remember that this may

be a congenital condition, otherwise a pathological source

might be suspected. It has also been pointed out that tht

lower pharynx mav be narrowed by an angular curvature of

the cervical portion of the spinal column. Exostoses and

prominences of the cervical vertebrse projecting into the

pharynx have occasionally caused difficulty in swallowing,

and if they occur in the naso-pharynx they will considerably

hamper the surgeon in operations upon that region.

RETROPHARYNGEAL ABSCESS.

Definition.—Inflammation terminating in suppuration in

the connective tissue between the spinal column and the

pharynx.
. ^, r

The affection may be acute or chronic. The acute form is

usually met with during the first year of life in children

whose vitality has been reduced by want of proper food,

rickets, tuberculosis, or an attack of one of the acute ex-

anthemata. . J VL

The chronic and rarer form is more often associated witn

tuberculosis of the cervical vertebra; or glands.

iEtiology—This is essentially a disease of infancy and

childhood. Cases have been recorded in children two to

three months old. On the other hand, the writer has oper-

ated on a primary acute case in a male thirty- four years

of age.

The affection is uncommon in general hospitals and in

ordinary practice, but is not considered to be rare by the

residents in large fever hospitals, which is tantamount to

saying that retro-pharyngeal abscess is most frequently seen

as a complication of the acute specific fevers of childhood.

The organisms which cause the inflammation may come

from the nose, naso-pharyrx (adenoids), or tonsils, and enter

the glands by way of the lymphatics or through an abrasion

of the mucous membrane of the pharynx.
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According to Bokai, out of 144 cases 129 were primary,

or as he termed them " idiopathic "

—

i.e., the condition arose

without f.ny obvious cause.

As already mentioned tuberculous caries of the cervical

spine or glands will account for a small number of chronic

cases.

Morbid Anatomy and Pathology.— It has been shown
that there are four lymphatic glands situated in pairs in

the retro-pharyngeal tissue at the level of the second and

third cervical vertebrse. As these glands tend to atrophy

about the third year of life and have quite disappeared

by the sixth or seventh year, it is obvious why retro-

pharyngeal abscess is so commonly relegated to the early

years of infancy. Into the aforemenUoned glands drain

lymphatic vessels from the naso-{)harynx, nose, and middle

ear cleft. It is inflammation starting in these glands and
terminating in suppuration which is the cause of retro-

pharyngeal abscess. The affection is generally unilateral

and may terminate by the abscess bursting in the mouth.

If it is not thus relieved spontaneously, or by surgical inter-

ference, the inflammation may spread downwards and cause

great difficulty in breathing, or extend to the mediastinum

with fatal consequences.

The chronic cases associated with caries have not the

same tendency to spread.

Symptoms.—In primary acute inflammation the most

prominent symptom is dysphagia, and this may be asso-

ciated with fever, rapid pulse, and the usual constitutional

symptoms associated with pyrexia.

Sometimes the inflammation is slower in its onset and
progress, and then the pain and difficulty in swallowing may
be the only marked symptoms.
As the inflammatory swelling increases, breathing becomes

noisy and difficult, the patient more restless, and a croupy

cough may supervene. Wheelock has drawn attention

to the " hen-cluck " stridor as pathognomonic of retro-

pharyngeal abscess with pressure on the larynx.

As a general rule there is an external swelling behind the

angle of the jaw which is due to extension of inflammation
into the glands and soft tissues of the upper cervical region.
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If the child be old enough tu speak, the tune uf the voice

will be found altered. The pain, dysphagia, and pyrexia soon

produce anaemia and general malnutrition of the little patit-iit.

Increasing difficulty of respiration, with duskiness, cya-

nosis, and perspiration, point to a narrowing air-way and its

attendant dangers.

When the abscess is chronic and associated with tuber-

culous disease of the spine its onset may be more insidious.

Pyrexia may be absent, and some stiffness of the neck,

deformity of the spine, and a swelling behind the angle of

the jaw are the evidence most likely to attract attention.

Diagnosis.—This should be easy if the child's tongue be

depressed and the throat examined with a good light. It

will be noted that the swelling is behind the tonsil (fig. 157),

although on two cx:casions the writer has been called in

to open a *• quinsy "—a condition very rare in infants. Any
doubt as to the nature of the swelling could be set at rest by

digital examination, when distinct " fluctuation " will be felt

:

aspiration of the swelling might also reveal the presence

of pus.

A cursory examination should suffice to exclude diphtheria

which some of the symptoms of retro-pharyngeal abscess

might suggest.

In an adult, when the onset of the trouble has been slow

and insidious, the presence of an unilateral swelling on the

posterior pharyngeal wall should warn us of the possibility

of a " breaking-down ' gumma, and the advisability of

employing the Wasserrnann test, or of trying the effect

of a short course of iodide of potash and mercury. This

would be the more advisable in the absence of any symptoms
of spinal caries.

Prognosis.— In all cases this must be guarded, although

if the disease be treated efficiently the patient will usually

recover. Unless the case be treated promptly, death may
occur from complete closure of the glottis by pressure, or from

the occurrence of cedema, or the abscess may burst during

sleep, the contents entering the larynx and suffocating the

patient. Moreover, all danger is not over after the abscess

has been evacuated, because some pus may find its way

into the air passages and set up broncho-pneumonia or

a.iMi.



I'l'' li-.-Kl-tlc.l'll.llMl-r.ll .\l,v.~- ,,l' I., tl 1.11,1,. I W.,11 ,.1 ill,- I'h.lHtlS.





««c»ocorr msowtion tbt chart

(ANSI and ISO TEST CHART No. 2)

1^ |23 Hi
Hi

tii

13.

tSi
m
IS
U tarn ts&

1.8

1.6

^ APPLIED IfVMGE
'653 EqsI Main SIrMt
Rochtster, N«» York 14609 US*
(716) 482 - 0300 - Phon.
(7'6) 2aa - S989 - Fa»



It

I i a

u jLii



RETRO-PHARYNGEAL ABSCESS 359

abscesses in the lungs, or the abscess cavity may remain

septic and prolong the course of the disease.

When the retro-pharyngeal abscess is secondary to spinal

caries, the prognosis is graver on account of the nature

of the primary disease.

Treatment.—This is essentially of a surgical nature. All

surgeons are agreed as to the importance of opening the

abscess as soon as possible, the only point in dispute being

whether it should be opened internally or externally.

Bokai says the results of opening the abscess through the

mouth are very good; there were only three deaths in

io6 cases. His experience is shared by the writer and by

many authorities in charge of large fever hospitals where

these cases frequently occur. The operation is a slight one,

is only exceptionally followed by the aspiration of pus into

the air passages, and it can be repeated without hesitation if

the condition recurs. In little children, when the abscess

is on the point of bursting, a general anaesthetic is unneces-

sary and inadvisable. The surgeon should encircle the

child's head with his left arm, using the index finger to

force the patient's cheek between the teeth in the same

way as for the digital examination of adenoids. With the

patient's head held well forward and downwards over a

basin, the abscess cavity can be entered very easily with

the index linger and a large opening sufficient for free

drainage made. When the contents havt been evacuated,

the patient should be placed in bed with the body well

raised on pillows, but the head hanging as low as possible,

so that the abscess contents may tend to drain into the

mouth. It is surprising how quickly young children will

accustom themselves to this position.

In less urgent cases a general anaesthetic may be ad-

ministered, the head allowed to hang over the end of the

table, and a vertical incision, at least an inch in length, made

into the swelling.

If the dyspnoea be very urgent, tracheotomy may be neces-

sary. When there are signs of abscess due to broken-down and

suppurating cervical glands in the upper part of the anterior

trianele, it may be wiser to remove these first of all, through

the usual incision along the anterior border of the sterno-
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mastoid, and to approach the retro-pharyngeal abscess by
the same route.

The external operation is often difficult, but if the abscess
be due to caries this method is imperative because it avoids
contaminating the cavity with septic secretions from the
mouth. Pollard advised that the abscess, more especially
in tuberculous cases, be opened in the neck along the upper
half of the posterior border of the sterno-mastoid, and a

drainage-tube introduced into the cavity. The incision
should be at least three inches in length, and opposite the
swelling in the pharynx. The posterior border of the sterno-
mastoid must first be deii.ied, and held well forwards and
inwards with a retractor. With the aid of dissecting forceps
and his finger, the surgeon works inwards between the sheath
of the big vessels and the cervical vertebrae until the lateral

aspect of the post-pharyngeal swelling is reached. This
should then be pierced with blunt forceps, the pus evacuated,
the abscess cavity cleansed by free irrigation with warm
5 per cent, saline solution, injected with iodoform emulsion,
and stitched up.

After local surgical treatment has been carried out, the
patient will require careful supervision. If there be
symptoms of a strumous or tuberculous diathesis, the syrup
of the iodide of iron and cod-liver oil will be found useful,

and convalescence will be accelerated by change of air.

'iJLiiL



CHAPTER XIII.

NON-MALIGNANT AND MALIGNANT
GROWTHS OF THE PHARYNX.

Ik we exclude small papillomatous and fibroid growths,
!t may be said that non-malignant tumours of the pharynx
are rare.

Dermoid Cysts.—Attention has been drawn to these
tumours, which consist of a fatty mass with a fibrous stroma,
sometimes containing cartilage and striated muscular fibre,

and covered with skin and fine hair. They are met with in

infants at birth or in the early years of life, and they are
considered by Arnold to be teratomata of heterogenic or
autogenic origin.

Papillomata are fairly common, and grow from any part
of the mucous membrane, probably most often from near
the base of the uvula, or the anterior pillar of the fauces in
the region of the tonsillar fossa. They may be sessile or
pedunculated, and their surfaces may be smooth and glisten-
ing, or grey and irregular. As a rule they do not give rise to
any symptoms until their presence is discovered by the
patient, when various degrees of discomfort may be com-
plained of.

Treatment.—If their presence causes anxiety, such
growths may be anaesthetised with cocaine and removed
with a sharp pair of scissors.

Adenomata come next in frequency and are usually
sessile, firm, and covered with a normal mucous membrane

;

they are usually found in the soft palate, but have been seen
in the tonsil and uvula, and may attain such a size that
dysphagia and alteration in the voice may be produced.
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When productive of symptoms, their mucous membrane

covering should be incised and the tumour " shelled

out."

Fibromata are also occasionally seen, and may attain con-

siderable dimensions.

Small fibromata are not very rare, and as a rule the

tumour springs from the same regions as are favoured by

papillomata (vide supra).

These small tumours can easily be removed with scissors

or punch forceps ; the larger ones will need more care, and

if situated beneath the mucous membrane they must be

dissected out.

Angeiomata are rare, and may be met with in the soft

and hard palate. Wolfenden has described an interesting

case, in which the whole of the right side of the posterior wall

of the pharynx in the pharyngo-oral region was occupied

by a large angeioma. " It was knotty, dense, and of a

purple colour."

They may cause a sensation of fulness in the throat and

sometimes they bleed.

Treatment.—If the growth causes pain or is liable to

bleed, it should be removed under general anesthesia. It is

generally agreed that it is wise to incise the healthy mucous

membrane around the angeioma and then endeavour to

separate the growth by means of the finger, blunt directors,

or forceps. By such means the haemorrhage will be much

less than if the substance of tumour be incised.

Others have recommended electrolysis, and it has already

been demonstrated that diathermy affords a valuable, safe,

and bloodless means of dealing with these tumours.

The subject of tumours of the palate has been exhaustively

and ably treated by Stephen Paget. He points out that " in

the small space of the palate almost every kind and sort of

tumour have been observed : cysts, naevi, papillary growths

;

tumours of bone and of cartilage ;
glandular, sarcomatous,

and cancerous growths."

Lipoma is very rare. Readers are referred to an interest-

ing example recorded in the Proceedings of the Larynjjo-

logical Society of London, by J. W. Bond, November,

1898.
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Cysts.—These are usually seen in the tonsils and are

caused by obstruction of a lacuna or crypt. Here again

they are often accidentally discovered by the patient.

MALIGNANT GROWTHS OF THE PHARYNX.
The pharynx may be the seat of carcinoma and sarcoma

;

epithelioma (squamous - celled carcinoma) is the form of
malignant disease most frequently met with in this region.

Epithelioma.

If we exclude that form of cancer which grows from the
post-cricoidal region of the lower pharynx in women, it may
be said that carcinoma of the pharynx is more common in

males. As a general rule the growth commences in the
uvula, soft palate, tonsillar or lingual regions, and only in-

vades the true pharynx by extension.

Pathology.—In its earliest stages an epithelioma may take
the form of a small, well-defined growth with an indurated
base, or of an ulcer surrounded by a more or less prominent,
hard, and irregular edge. Both of these lesions may be ren-
dered more obvious by a zone of hyperemia beyond and
around the diseased area.

Owing to the low vitality of the cancer cells, ulceration
soon makes its appearance.

Whether the epithelioma is first seen as a smooth growth
or as an ulcer, its chief characteristics are the infiltration

and later on the destruction of the involved tissues, both
superficial as well as deep.

When seen in its early stages on the palate, tonsil, or on
the side of the tongue adjacent to the tonsil, the edges of the
ulcer may be so everted and flattened that they form an
overhanging "lip" or "flap" of hard, resistant mucous
membrane. In other instances the edge may be sharper and
more clearly defined, although still indurated.
The general appearance of the ulcer will vary according to

the resistance of the cells which compose its substance. If
their dissolution be rapid, an excavated, crateriform ulcer will
result

;
if it be slower, the appearances will be those of a fun-

gating, ulcerating mass. Nevertheless, whatever form the
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growth may assume, its edges retain their well-defined

characteristics oi prominence and induration, and they

advance with a relentless, albeit slow progress. In both

types bleeding is easily induced by probing or otherwise

disturbing the surface of the ulcer.

The glands behind the angle of the jaw soon become

involved ; they are hard and frequently immobile. The

number affected and their degree of enlargement bear

relation to the malignancy rather than to the extent of the

primary growth in the pharynx.

SARCOMA.

This may occur in any of its forms, but the round and

spindle-celled are the commonest. The tonsillar region is

most commonly affected. The disease is most frequently

seen about middle life, but several cases have been recorded

which have commenced about the age of puberty. Sarcomata

are usually covered by a red, velvety mucous membrane, and

the swelling assumes a definite rounded or lobulated contour.

Their rate of growth varies, and for a long while they may

remain encapsuled, but when once the limiting membrane

has been transgressed, more rapid growth and infiltration of

neighbouring tissues take place.

Ulceration is not so early or so deep as in epitheliomata

of this region. Glandular enlargement in the neck is often

present although it occurs later than in carcinomata ; it

often takes the form of a large smooth swelling behind the

angle of the jaw, and is soon followed by other glandular

enlargements in the neck, or secondary deposits in other

regions of the body.

The tonsils may also be enlarged in the course of lymph-

adenoma, or in diffuse lympho-sarcomatosis, but under such

circumstances, the pharyngeal condition is only a local

manifestation of a general disease in which glandular en-

largement is the chief clinical feature.

Symptoms.—As is so frequently the case with malignant

disease elsewhere, the early stages of pharyngeal cancer are

often free from pain—in fact, the patient may only seek

advice on account of some feeling of " fulness in the throat,"
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or because he has discovered a " lump in the neck." As the

pharj'ngeal growth enlarges, difficulty of swallowing may
occur, the voice may be altered, or slight dyspnoea may super-

vene. Later on when ulceration occurs pain may be a dis-

tressing symptom, and this will usually be more marked and

earlier in its onset in epithelioma than in sarcoma. In the

former pain on swallowing is a very constant symptom, ex-

tending up to one or both ears, and in advanced cases the

patient may be quite unable to swallow. In the later stages

of both forms of malignant disease the miseries of the sufferer

are added to by the constant necessity for " hawking " and

making efforts to clear the throat of the blood-stained mucus

and saliva which are so commonly secreted to excess in these

cases.

The pain, inability to take food, want of sleep, offensive

discharge, and salivation, rapidly exhaust the patient and

hasten the end, which may result from septic pneumonia,

heart failure, or even from sudden haemorrhage due to

erosion of a large vessel.

Diagnosis.—When an unilateral growth appears in the

throat of an adult, increases rapidly in si;:e, and possesses

any of the appearances already indicated, our suspicions of

its malignant nature should be aroused. These will be

strengthened if pain be complained of, or enlarged glands

make their appearance in the neck. The probable diffi-

culties will lie between a diagnosis of malignant disease and
syphilis.

The resemblance of tertiary syphilis to malignant disease

may be very great, because the former may be unilateral,

the ulceration deep, the discharge foetid, and enlarged glands

are sometimes present in the neck. The difficulty will not

be lessened if the growth arises in an old syphilitic cicatrix.

In all three (epithelioma, sarcoma, and syphilis) the ulcer

may be covered with a greyish-white exudation of pus and
broken-down tissue ; but in syphilis the ulcer has not such

hard edges nor the thickened infiltrating base of carcinoma,

while the pain and constitutional symptoms are very much
less marked than in either form of malignant disease.

The Wassermann test, or the result of the administration

of iodides, will rapidly confirm the presence or absence of
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syphilis. It is true that this drug will sometimes effect a

marked improvement in malignant disease but it is only of

a fleeting nature.

The microscopic examination of a portion of the growing
edge of the tumour may be of assistance in determining its

nature.

Prognosis.—Carcinoma of the pharynx is a very grave

disease, and we cannot base the prospects of the patient on

the mere size of the tumour, because a small and apparently
limited growth may be more malignant than one of much
larger size.

The only safe rule is to treat it thoroughly directly the

diagnosis is placed beyond doubt. Left to itself, a fatal issue

will not be delayed for more than a year and will probably
take place well within that time.

The sarcomata are more hopeful because they are often

encapsuled in their early stages, and secondary infection of

the glands or of distant regions takes place later. None
the less, they should be treated directly the diagnosis of their

nature has been confirmed.

In both types of malignant disease surgical intervention

has many successful results to its credit, and these will be

added to in proportion to the number of cases in which an

early diagnosis is made and efficient treatment adopted.
Treatment.—This will involve the consideration of the

respective values of radium, the application of X rays,

diathermy, and surgical intervention.

Radium.— It is generally agreed that irradiation of a squamous epithelioma

of a mucous membrane is uncertain in its results and in marked contrast

wiin those which have followed its application to tumours of the sarcoma or

endothelioma type.

It is within the knowledge of all those who have had much experience of

radium therapy in epithelioma of the throat, larynx, and gullet, that occa.

sionally symptoms have been much relieved, even though only temporarily,

and the objecti\'e appearances of the growth have simultaneously under

gone a remarkable improvement. Unfortunately, this is the exception rather

than the rule, and so far we have no criteria to guide us in deter"iining

the prospects of success when the individual case comes before us.

As the result of a considerable experience of these cases in the Radiuin

Institute, the writer is inclined to the opinion that when an epitheliomatoiis

growth is amenable to surgical operation, no time should be lost by sub-

mitting it to irradiation. .\n exception might be made in the case of an

epithelioma of the nose, because it is well known that malignant disease In
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that region has not the ume degree of virulence as it possesses in other

regions of the body, even though it may be histologically identical.

Nevertheless, radium might prove a valuable method of treatment if the

patient refused operation, or his age or general condition of health rendered

such a course unwise. Even here, however, the writer would be inclined

to advise diathermy, and for reasons which will be stated immediately.

On the other hand, if for any reason it be impossible to employ diathermy,

and the growth is i.iopfrable from a surgical point of view, the patient

should be given the chance of any posiihle Improvement which radium may
secure for him.

With sarcomata the case is quite different, for in these tumours the effect

of irradiation is often marvellous in the rapidity and completene. s with

which they disappear. So striking is this that the writer I.' of the opinion

that no sarcoma should be surgically treated until the effects of radium
upon it have been tried, for even if only a partial reduction of the tumour be

attained, this will render operative interference less extensive, and possibly

more successful.

Radium may be used in toe form of the metal, the bromide of radium, or

the equivalent of these in "emanations.

"

In whichever of these forms it is used, it is essential (in malignant

disease of the throat, larynx, or gullet), to obtain a full dose in order to

reduce to a minir 'im the time of exposure, during which the patient may
suffer a good deal ut discomfort.

When it is possible this dose should be not less than an equivalent of

100 milligrammes of radium bromide.

Irradiation may be carried out in one of two ways :

(u) By surface application.

(b) By insertion into the growth.

In the surface application it will be necessary to fix the capsule or plates

containing the radium so that they do not get out of position.

If the radium is to be inserted into a growth, the most convenient form of
capsule is that employed by Hayward Finch (Radium Institute). It resembles
a very thick nec:ile, one end of which is pointed ; the other is blunt and
perforated so that a strong silk thread may be passed through in order to

prevent the capsule from being lost or swallowed. The latter is composed
of silver, 5 millimetres in thickness, and thus the tissues are screened from
practically all but the gamma rays. The advantage of insertion is that

irradiation is more complete ; but one undoubted disadvantage of the method
is the risk of opening a portal for septic infection of the growth, which may
lead to sloughing and retarded healing.

To obviate this it has been suggested that, wherever it is possible, the
capsule should be embedded through an external incision in the skin. This
would be possible in a sarcoma of the tonsil or of the lateral pharyngeal wall.
When there is a mass of glands in the neck, a surface application of radium

should be made in addition to an internal application.
As a general rule, with a dose of 100 milligrammes, the capsule may be

left in position from ten to twelve hours, and it may je necessary to make
a further application after the lapse of three or foi r weeks if the first

irr.idiation has been productive of benefit but some of the growth still

remains.
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The Application of X Rajs — I'revious to the introduction of radium, and

to a lesser degree since the adveni of that form of therapy, X rays were

frequently used in the treatment of malignant disease. They have cured

a certain number of early cases of malignant disease, but as a general rul'

we must regard X rays as a palliative mode of treatment to be reserved for

inoperable forms of disease.

In such cases the writer has seen arrest or diminution of the growth, relief

of pain, checking of secretion with a healthier appearance of the disease,

and a reduction in the size of enlarged cervical glands—the latter possibly

being brought about by diminution of septic absorption from the ulcerated

surface

In any case, X rays might be of use before or after surgical inter-

vention.

Diathermy.— Briefly stated, the principle of the method is as follows:

If a high-frequency current be led into the body by a narrow metal rod or

needle, the concentration of the current at this point of entry is so great that

intense heat is developed in the tissues for a small distance around the

electrode. The current is led out of the body by a large flat metal electrode

placed on a distant part of the body and at th j site very little heat is

developed.

The heat developed in the small electrode is so intense that the tissues

immediately around it are coagulated and the bloodvessels and lymphatics

are sealed, so that when the method is applied to malignant disease the risks

of dissemination are lessened.

In reporting on some cases operated on by him, Mr. W. D. Harmer {Joiim

Laryngol., October, 1914) says:

1. It is essential to have the assistance of a physician who understands, and

is responsible for the current.

2. To avoid shocks the surgeon must wear rubber gloves.

3. To avoid sparking, the electrode must be buried in the growth before the

current is turned on ; fcr amtrii, it must not be removed until the current is

disconnected.

4. To secure rapid destruction the current must be of the proper strength.

5. The strictest aseptic precautions are necessary.

The operation is carried out in the following manner : For large growths a

general an.x'sthetic is required. As it is important that the part to be attacked

should be quite dry, the patient should be given a preliminary dose of atro-

pine. During the operation fre<iuent sponging is also necessary. The l)est

electrode for large tumours is a rake or brush, with five to ten points, i inch

in length, which is buried deeply in the tumour. When the current is turned

en, the neighbouring tissues are rapidly blanched by the cautery—in five to

ten seconds, according to the vascularity of the growth. A series of punctures

should be made, so that, if possible, every part of the growth is attacked. In

ray earlier cases I was a little too nervous of burning too targe an area ;
but

now I remove with spoon or forceps the tissues which have been cauterised,

and then repeat the burning, so that the deeper parts of the growth aie

attacked, leaving only tissues which are soft and freely movable. Kven a

tongue which is bound down by a cancer of the tonsil may be completely

freed liy this treatment. The jaws can then be opened easily, and speech and

swallowing are thereby improved.

During the operation the main considerations are— Firstly, to be prep.ired

I
n
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far tricheotomy. for. with very large growth., there may be d.Hiculty in
breathing under the ana-athetlc, or later during convale«»nce ; lecondly to
•void burning the tumour too rapidly, because the heat produced may give
rue to dangerous swelling of the neck ; thirdly not to tear away the sloughs
too boldly for fear of troublesome h.Tmorrhage. Kven with the most va..
cular tumours bleeding does not result from the burning.
The advantages of the method are-(a) Rapidity of the operation, which may

ta a matter of a few minutes even with extensive growths
; (i) absence of

shock, so that the patient can leave his bed in fortyeiKht hours' time, and the
hospital at the end of a week

; {c) he can swallow with very little discomfort
in from twentyfour to forty-eight hours' time, because there is very little
inflammation of surrounding parts; {,/) sepsis is uncommon: (c) there is little
tendency to cicatrisation of the wounds
The treatment of malignant disease of the upper air passages by diathermy

IS as yet in its infancy, but from the excellent results already recorded the
writer h.:a little doubt that it will largely supplant the knife, especially when
the morbid process has passed beyond its earlier stages.
The method is applicable to epitheliomata and sarcomata, but in the latter

type radium should be the method of choice in the first inst.ince
Surgical InterTention.—The .lature of the operation will depend on the

situation and size of the growth, and on the presence or absence of enhirgec:
glands in the neck.

"

When the tumour is small, situated in the palate, and no enlarged glands
*re present in the neck, it may be possible to remove the disease through
the mouth, together with a good margin of he.-ilthy tissue.
When the tonsil is invaded, operation may be attempted through the mouth

11 the lesion is small and ot recent origin. Splitting the cheek from the angle
of the mouth backwards to the masseter will aflbrd easy access to the
tumour.

If the tonsil and lateral wall of the pharynx a.e the seats of the growth

'nil .^
7»er-in view of bleeding-to perform a preliminary laryngotomy!

plug the lower pharynx, ligate the external carotid, and approach thelumour through an external incision. By this method infected cervical

Sn h'"k^
.^'P*^ ""'^ removed. 1 reer access to the growth may be

attained by dividing the jaw in front of the masseter, and drawing forwards
the ascending process.

n^^Vt^'' ."P*""*'*""' have been devised in order "o meet the particularneeds of this class of case, and for their description the reader is referred to
worics on general surgery.

\N'hen the disease is so far advanced that no active treat-
ment IS possible, the surgeon can only do what lies in his
power to mitigate the sufferings of his patient.
To this end the throat should be constantly cleansed withwarm alkaline sprays.
Pain on swallowing may be greatly relieved by insufflations

01 orthoform, which is generally more efficacious and lasting
'n >ts effects than solutions of cocaine.
Morphia or one of its derivatives should be used without

24
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hesitation in order to relieve suffering during the final stages

of the disease.

Tracheotomy or laryngotomy may be necessary when

increasing dyspnoea threatens death from suffocation, and a

timely gastrostomy may avoid much misery from dysphagia

or the greater agonies induced by thirst.

t*}

TUBERCULOSIS OF THE PHARYNX.

This may be met with in the form of lupus—i.e., a type of

chronic tuberculosis, or as acute miliary tuberculosis, when

the pharyrjeal lesion is secondary to disease in the lungs or

larynx.
LUPUS O: THE PHARYNX.

Lupus occurs twice as frequently in females as in males.

It generally begins before puberty and is rare in young

children.

The scrofulous diathebis predisposes to it, and a family

history of phthisis is often to be obtained, although other

evidences of tubercle are not common in patients suffering

from lupus. No conclusion can be drawn as to the effect of

heredity.

Cutaneous manifestations on the face are generally asso

ciated with lupus of the palate, pharynx, or larynx, but

sometimes the disease commences in the pharynx or larynx,

and may cause extensive mischief there without any external

manifestations.

iEtiology.— It has already been stated {vide Lupus of

the Nose) that lupus is a chronic form of tuberculous

infection ; this has been confirmed by microscopic examina-

tion of the typical nodules and the discovery therein of the

tubercle bacillus. Inoculation experiments have proved the

tuberculous nature of lupus and the disease sometimes reacts

to tuberculin injection.

Morbid Anatomy.—Lupus generally makes its appearance

in the palate, or on the pillars of the fauces, and in course

of time may spread to the gums, root of the tongue, to

the upper surface of the soft palate, to the pharynx, or to

the larynx.

When observed at its onset, lupus is seen to give rise to
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thickening and irregularity of the mucous membrane, which
may have a granular appearance. The part attacked is

usually of a deeper colour than the healthy mucous mem-
brane. Then small nodules may develop and attain the size
of a pea; sometimes they appear in apparently healthy
mucous membrane. The nodules may be superficial or
extend to the submucous tissue ; they have the usual rosy-
red, apple-jelly colour of lupus nodules elsewhere. The
affected part of the mucous membrane becomes stiff, in-
filtrated, irregular or distorted, and loses its mobility. After
a time softening may occur, giving rise to a serpiginous
form of ulceration with well-defined edges and a reddish, dry
base. The ulcerative process is slow, but periods of activity
may alternate with long intervals of quiescence. A further
characteristic of lupoid ulceration is its tendency to heal and
cicatrise at one point while spreading in another.
The ulceration is occasionally accompanied by extensive

loss of substance, the uvula may be destroyed and a gap may
be left in the soft palate ; in such case the perforation pro-
ceeds from the buccal and not the naso-pharyngeal surface
[of. Syphilis). The healing of an ulceration is accompanied
by the formation of radiating, firm cicatrices, and the recur-
rence of ulceration in these scars is pathognomonic of lupus.
Enlargement of the cervical glands is uncommon in lupus

of the pharynx.

Symptoms.—In this situation it is not painful; in fact,
the infected regions may be less sensitive than those which
are normal. As a rule the complaint is of a certain amount
of "stitfness " or discomfort in the throat. The inflexibility
of the palate may cause some difficulty in swallowing, and
when there is much retraction of the parts, or actual loss

tissue, regurgitation of fluids through the nose may take
place.

'

../"r,
°^ '^^ ^"'•'°'"^ P***^""* "'^ ^'^"^ appeared in the fauces and wa^cured later OL, recurrence took place in the upper surface of the soft palateand when the patient presented herself for examination, her voice was dulland toneless, and resembled the speech of a cleft palate patient.

The wasting, pyrexia, and quickened pulse-rate, so charac-
tenstic of ordinary pharyngeal tuberculosis are not met with
in lupus of this region.
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Diagnosis.—This will be arrived at by a consideration of

the appearances already referred to. The chronic nature of

the disease, its occurrence in young anaemic females, and

the presence of the disease on the face, nose, or elsewhert,

may help in the diagnosis. Lupus is likely to be mistaken

for syphilis, but in the last-mentioned the ulceration is of a

more acute type and the affected regions are often hypera;niic.

Furthermore, syphilis would be suggested by the presence of

lesions elsewhere, and in any case of doubt a positive

Wassermann reaction, or the result of antisyphilitic treatment

would soon establish the presence or absence of that disease.

Prognosis.—When lupus is limited in extent, appropriate

treatment is often productive of satisfactory results, and this

will be more likely if the general resistance of the patient

can be improved.

Treatment.—Every effort must be made to improve the

patient's general health by an open-air life, nourishing food,

e.\tra sleep, and so forth. Some cases of lupus of the throat

will get well with such treatment alone.

Of internal remedies arsenic holds first place, and should

be given in increasing doses till the limit of toleration has

been reached. It must be given in short courses of two to

three weeks, followed by an equal interval of time without

the drug, lest symptoms of arsenical neuritis be established.

Tuberculin injections may give excellent results in a certain

proportion of cases.

Local treatment will resolve itself into curetting, or puncture

by the galvano-cautery. For limited disease the last-natned

has given excellent results. When an extensive lesion is

present much time and suffering may be saved by removing

the bulk of the disease by means of curettes or punch

forceps ; under such circumstances a general anesthetic

may be necessary.

During recent years the application of lactic acid to the

curetted surfaces has fallen into desuetude.

ACUTE TUBERCULOSIS OF THE PHARYNX.

^Etiology.—This is a rare complication of pulmonary

tuberculosis. The most typical case seen by the author

occurred in a man aged sixty.
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Morbid Anatomy.—^The lesion commences with a deposit

of small tubercles in the faucial regions ; these quickly break
down so that minute ulcers are formed, and by their

coalescence areas of superficial ulceration are produced. The
infected faucial and palatal tissues are usually congested,
swollen, and slightly oedematous.

The disease quickly spreads to the neighbouring regions of

the soft and hard palate and the pharynx. In the case
referred to above the tongue as well as the mucous membranes
of the cheeks and lips were extensively involved before a fatal

issue terminated the sufferings of the patient.

Symptoms.—The most distressing symptom is pain on
swallowing ; this may be so severe that the pangs of hunger
and thirst are preferable to those caused by any effort to

assuage them. The secretions from the throat are excessive,

and to avoid the pain of swallowing them, the patient may
prefer that they should dribble into a towel or utensil.

When the soft palate is much infected, its immobility causes
the speech to be dull, toneless, and often inarticulate.

For similar reasons expectoration becomes difficult as
well as painful. By such symptoms the already feeble con-
dition of the patient is rapidly increased and the end
hastened.

Inspection of the pharynx reveals a pale superficially

ulcerated mucous membrane, bathed in slightly offensive,

profuse secretion of mucus. So superficial is the ulceration
that it is often difficult to see where it ends or unbroken
mucous membrane begins ; such a form of ulceration has
been described as " mouse-nibbled."
Diagnosis.—In most instances the history and signs of

the pulmonary condition would suggest the nature of the
pharyngeal complication. Diphtheria would be excluded by
the absence of the Klebs-Loeffler bacilli in the secretions
from the surface of the ulceration. The appearances in the
throat could scarcely be mistaken for secondary syphilis, or
for the chronic lesions of lupus.

Prognosis.—As a general rule the disease rapidly pro-
gresses from bad to worse. Only when the local lesion is

limited and the pulmonary symptons are in abeyance could
any hope of improvement be entertained.
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Treatment.—In most instances this can be only palliative

and the chief goal to be aimed at is the relief of pain. To

this end " orthoform " is an invaluable drug in that the

anaesthesia which it produces is more effectual and lasting

than that of cocaine, and it may be used more liberally.

The throat should be cleansed with a warm, alkaline wash,

the ulcerated surfaces lightly dried, and orthoform powder

insufflated thereon. Its anaesthetic effect is obvious from ten

to twelve minutes after insufflation, and lasts from two to six

or seven hours. It must be remembered that orthoform is

only useful for an ulcerated surface. "Anaesthesin " acts in

a similar way.

The writer has had under his care a patient, suffering from tuberculous

pharyngitis, who was literally dying from starvation because he could not

bear the pain of swallowing. The insufflation of orthoform enabled him to

eat anything, solid or semi-solid, which was placed before him, and on the

first occasion when the powder was used his hunger and haste to swallow

almost precipitated his end by choking.

The drug is best administered in powder form, but maybe

obtained as a pastille or in an emulsion ; it inay also be used

as a pigment.

In its absence 20 per cent, solutions of cocaine may be

used as a paint or a spray. Applications of menthol are of

little value.

When the parts are anaesthetised, it may be found that the

yolk of an egg or an oyster is more easily swallowed than

liquid foods.

During the day inhalations of mentholised steam, the

vapour of benzoin, or dry inhalations {vide Treatment of

Tuberculous Laryngitis), may check the cough, and sweeten

as well as diminish the expectoration.

If, for reasons already mentioned, an attempt to cure the

ulceration be undertaken, the ulcer should be anaesthetised

with cocaine or by infiltration with a 2 per cent, solution of

novocaine, then gently curetted, and undiluted lactic acid

rubbed in.

Guaiacol and sulphoricinate of phenol (Rualt) have been

used in place of lactic acid and credited with equally good

results.

Liili,,
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The pharynx may be affected by the primary, secondary,

or tertiary stages of acquired syphilis, or by secondary or

tertiary lesions of the congenital disease.

PRIMARY DISEASE.

Besides the cases of primary syphilis of the pharynx due

to unnatural causes, there are numerous instances of

chancres from the use of infected pipes, spoons, tooth-

brushes, drinking vessels, from sucking the bottle of a

syphilitic child, and from the use of infected instruments

by physicians and surgeons.

In about 80 per cent, of the cases of primary syphilis of

the pharynx, the tonsil is the part affected. According

to Diday, kissing is the most frequent cause of tonsillar

chancre.

Symptoms.—The patient may complain of little more
than sore throat or some discomfort on swallowing. The
general health may be affected to the extent of feelings of

malaise, and evening pyrexia may be present.

Morbid Anatomy.—The tonsil will be enlarged, inflamed,

and hard; generally its surface is ulcerated, greyish-yellow

in colour and covered by a muco-purulent exudate. The
glands behind the angle of the jaw are hard, enlarged, and
painful but they do not suppurate.

Diagnosis.—The diagnosis of a tonsillar chancre may be
difficult because the nature of the disease is often unsus-

pected. The most typical condition is induration of the

tonsil, with unilateral, large, iiard, and usually painless

swelling of the glands behind the angle of thi -w.

The points to which attention must be p in making a
diagnosis are the following :

1. An endeavour must be made to detect the mode of

infection.

2. The unilateral development of the chancre and the

pronounced enlargement of the glands of the same side.

3- The hardness of the tonsil.

4. The difficulty, and sometimes pain in swallowing, which
is always referred to the one side.
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5. The absence of a chancre on any other spot.

A primary chancre on the tonsil is most likely to be mis-

taken for malignant disease or Vincent's angina. From the

former it may differ in the age of the patient, in the rapidity

and inflammatory nature of the swelling, and in the absence

of the induration and infiltration so characteristic of malig-

nant disease.

Furthermore, spirochaetes may be found in scrapings after

special staining.

Vincent's angina could be eliminated by the absence of

the characteristic organisms in " smear" preparplions.

It is unlikely that a careful observer would mistake

primary syphilis of the tonsil for tuberculosis or diphtheria.

Very frequently the diagnosis is only made by the appear-

ance of secondary symptoms. Chancre of the tonsil has to

be distinguished from a soft sore, from mucous patches

occurring on the tonsils, and from later syphilitic ulceration.

In both the latter cases the lesions are not so sharply limited

to one side, and they are not accompanied by such pronounced

hardness of the tonsil and swelling of the glands behind the

angle of the jaw.

The rapid response to antisyphilitic treatment would soon

exclude the possibility of malignant disease, and would hardly

necessitate waiting for the appearance of the eruption to enable

one to arrive at a correct diagnosis.

Treatment.—The general treatment of syphilis has already

been described (p. 158), and if there is no doubt as to the

diagnosis, time should not be wasted for the appearance of

secondary manifestations. Locally, cleansing measures

should be adopted, and the patient warned of the highly

infective nature of the secretions from the mouth.

SECONDARY SYPHILIS OF THE PHARYNX.

It is well known that some of the earliest manifestations of

the constitutional effects of syphilis are seen in the pharynx.

They may appear any time within four to eight weeks after

the development of the primary lesion, but in other instances

months may elapse before the throat is affected. The earliest

sign may be a simple erythema of the soft palate or fauces,

which is, as a rule, well defined and of a dusky red colour.

Li
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The involved mucous membranes are usually swollen, and
there is an excess of the normal secretion from the throat.

The so-called mucous patches are almost pathognomonic,
and follow quickly on the appearance of the characteristic

roseola of the skin; in other instances they may precede
that eruption, or follow it at a much later date. A mucous
patch presents the appearance of a snail track— j.^., it looks
as though certain areas of the mucous membrane had been
smeared over with white paint, or as if a strong solution
of nitrate of silver had been applied to them. The patches
are a 1 'tie raised above the surrounding level of mucous
membrane, and their border is usually slightly, although
definitely hyperaemic. The patches are often symmetrical
and most frequently occur on the soft palate, uvula, and
tonsil, though any part of the mucous membrane lining the
oral cavity may be affected. It is not at all uncommon to
see them on the mucous membrane under the edges of the
tongue or on the moist surfaces of the lips. As a result of
inflammation, superficial ulceration of the mucous membrane
may occur, and there may be slight erosions of the margins
of the soft palate, uvula, and pillars of the fauces. Sym-
metrical ulcers may also form on the tonsils, and are one
of the earliest signs of the disease ; they have a grey base,
well-defined edges, but do not extend deeply.

Associated with the " mucous plaques " is a general swelling
and hyperaemia of the soft palate, fauces, and tonsils, which
may continue for a long while after the patches have dis-
appeared.

Symptoms.—The patient complains of a sore throat,
which has probably lasted two, three, four or more weeks,
and it is this chronicity which is one of its most charac-
teristic features. There is usually some discomfort, and
occasionally acute pain on swallowing. Condiments and
omer irritating substances will aggravate the symptoms.
Diagnosis.~It is scarcely possible for a careful observer

who examines the patient's throat in a good light to overlook
the true nature of secondary syphilitic lesions in the throat.
The skin of the chest and abdomen should always be
examined, and search made in the axillae, groins, and sub-
occipital regions for enlarged glands.

If-
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Enquiry will usually elicit that the patient is not in his

usual health, and headaches, unusual lassitude, and aching

in the limbs may be complained of.

Diphtheria, with its more rapid onset and severer general

symptoms, could scarcely be confounded with secondary

syphilis, even if the Klebs-Loeffler bacilli had not been

looked for in the membranous deposit.

When secondary symptoms have made their appearance,

the Wassermann reaction will be positive.

Prognosis.—Under efficient treatment this should be

good. Without treatment the symptoms may disappear in

six or eight weeks ; they may reappear at any time if the

disease has been treated inefficiently or not at all.

Treatment.—This has already been discussed (p. 158), but

It should be pointed out that the irritation of tobacco smoke

or of spirits undoubtedly aggravates the secondary lesions.

Local treatment consists in the frequent use of cleansing

mouth washes, gargles, and such mild antiseptic pastilles as

chlorate of potash, borax, weak carbolic acid, etc. The gums

and mucous membranes should be hardened by spirit washes.

The teeth must be kept scrupulously clean. Butlin strongly

recommended drying the mucous patches, and then painting

them with a solution of chromic acid (grs. x. ad si.)- At first

a good deal of smarting may be produced, but this soon

passes off, and relief is obtained so quickly that there is

a danger lest constitutional treatment be neglected.

The patient must be duly impressed with the infective

nature of secretions from the mouth. For this reason

handkerchiefs, toothbrushes, spoons, forks, in fact anything

coming into contact with the lips or mouth, should be care-

fully separated, cleaned, or so concealed that others in the

house may not risk contamination thereby.

TERTIARY SYPHILIS OF THE PHARYNX.

The manifestations of this form of syphilis usually appear

some five to seven years after infection, but they may occur

earlier or much later.

In tertiary syphilis three types of lesion may be met with

—viz., ulceration, infiltration, and gumma.
Ulceration.—This is often of a serpiginous form. It may
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be found on the palate, uvula, fauces, pharynx, or in the
naso-pharynx. As a rule it is well defined, irregular, its

base covered with a greyish-yellow slough, its edges swollen
and hyperaemic. So well defined may it be that it is some-
times described as a " punched-out " ulcer.

Infiltration.—Thi?, takes the form of a smooth, red, more
or less localised swelling with ill-defined edges. It is seen
in its most typical form in the hard and soft palate and on
the postero-lateral pharyngeal wall. It soon tends to break
down in its most prominent part and thus a gumma is

produced.

Gumma.—Probably this is the commonest manifestation of
tertiary syphilis in the throat. It is frequently seen in the
hard and soft palate, on the faucial pillars, posterior pharyn-
geal wall, and in the naso-pharynx.

In the last-named situation it may remain undetected if it

IS impossible to use the post-rhinoscopic mirror, and even if

this method of examination is feasible, the ulcer may be
limited to a small region below the Eustachian orifice, or be
difficult to detect on the flattened upper surface of the soft
palate. It is important to remember that a tertiary ulcer
may be present in the naso-pharynx without any apparent
change in the oro-pharynx or a visible lesion in any other
part of the body. When a gumma forms in the soft palate,
the greater part of that structure will be swollen and of
a bright red colour. If the gumma breaks down an ulcer
forms, the base of which often contains a yellow slough,
while the edge is thickened and congested. Should the
upper and posterior surface of the palate also givs way, a
perforation forms which may lead to alteration in speech
and regurgitation of fluids through the nose. When the
same process occurs in the hard palate, a probe will detect
bare bone through the floor of the ulcer.

A similar process of infiltration followed by ulceration may
occur on the posterior pharyngeal wall. The lesion is often
situated behind the posterior pillar, and extends upwards
into the naso-pharynx.

If such ulceration extends deeply into the tissues, the
vertebrae may be laid bare and the spinal canal may become
implicated. There are several cases recorded in which por-

Hi
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tions of the cervical vertebrse have become necrosed and a

purulent discharge has continued until the dead bone has

been thrown off. To show the rapidity with which syphilis

sometimes advances, a case is reported in which syphilitic

necrosis of the atlas occurred a few months after primary-

infection. As another result of the perforating ulcer, the

internal carotid may become eroded and death may take

place from haemorrhage. In yet other instances the soft

palate and uvula may be rapidly destroyed, or even the hard

palate (in which case the morbid process usually starts from

the nose), so that on looking into the mouth a dome-shaped

cavity containing a few remnants of intra-nasal structures is

seen, the whole surface being bathed in a muco-purulent

viscid exudation. When these ulcerations heal cicatrisation

follows, and much deformity may result {vide infra).

Symptoms.—A gumma situated in the soft palate or

pharynx will naturally interfere with deglutition, and there

may be considerable pain in swallowing. When ulceratioa

occurs these symptoms are intensified. The voice miy

become deadened owing to the movements of the soft

palate being interfered with, and if this be perforated or

destroyed by ulceration, fluids will return by the nose. In

many instances the ulcers are covered with a viscid secretion,

which is a source of great discomfort to the patient, in

addition to the difficulty experienced in dislodging it.

Diagnosis.— In view of the rapid and destructive nature

of tertiary syphilis in the throat, and the lifelong disabilities

which it may produce, it is obvious how important it is to

make an early diagnosis.

Too much credence must not be placed on the absence of

a history of syphilis, for not only may the primary lesion have

been entirely overlooked, but the tertiary manifestation may

occur after so long an interval that youthful indiscretions

have been forgotten, and the denial of syphilis may be made

in perfect good faith.

Confusion is most apt to arise in differentiating between

tertiary syphilis, lupus, and epithelioma.

It has already been mentioned that a gumma is a frequent

manifestation of tertiary syphilis ; it is generally associated

with congestion and hyperaemia of the surrounding soft
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parts, and any local induration shades off gradually into the

neighbouring tissues. Furthermore, the cervical glands are

rarely enlarged, the Wassermann test would give a positive

reaction, and antisyphilitic treatment would quickly produce

obvious improvement.

In all these points the reverse conditions would be noticed

in a typical epithelioma.

A reference to the objective symptoms of lupus will suffice

to establish the marked differences between the appearances

(and symptoms) of this disease and the lesions of tertiary

syphilis. It is possible that a gummatous infiltration of the

tonsil, palate, or posterior pharyngeal wall, might be regarded

as a simple inflammatory lesion, but in the last named the

more rapid onset and more acute local and general symp-

toms should suffice to establish the diagnosis.

In an experience of the author, a diagnosis between chronic

glanders and advanced tertiary syphilitic ulceration created

manifold difficulties.

In this young man there was extei. e ulceration of the palate and pharynx,

and a considerable portion of the former had been destroyed ; the tonsils

fauces had been almost entirely destroyed ; there was an ulcer on the insi..

of the right cheek ; the inflammation around the ulcerated areas was slight

;

on the posterior pharyngeal wall was a well-defined scar ; the vault of the

naso-pharynx was covered by dry crusts; no enlargement of cervical

glands ; a healed scar on the left forearm. The case was shown at the

Laryngological Section of the Royal Society of Medicine (December, 1908),

and regarded by members as "refractory syphilitic ulceration of the upper

respiratory tract." In this Dr. Lieven (Aix-la-Chapelle) concurred, but

that experienced observer was surprised that the Wassermann test, which he

himself made, was negative. Mercury administered internally and by in-

unction failed to benefit, and large doses of iodide of potash were equally

valueless. The local ulceration spread to the nasal cavities and the alveolar

borders of the jaws. The bacilli of glanders were eventually found in the

discharges, and pure cultures obtained from them. The patient died. (For

fuller information concerning this case and the whole subject of chronic

glanders, vi(i« paper by O. L. Addison andG. S. Hett, Lancet, October 2j, igoy.)

Whenever there is any doubt as to whether an ulcerative

lesion in the throat is syphilitic, a Wassermann test should

be carried out, and antisyphilitic treatment instituted.

Prognosis.—With modern methods of treatment (vide

p. 158) satisfactory results are the rule

—

i.e., in so far as

healing the local disease is concerned—but it must not be

forgotten that extensive cicatrisation may be productive of

( T
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lasting deformities which exert their influence on vocal
resonance, normal respiration through the nose, and so forth.

Treatment.— General treatment has already been referred
to (p. i5«). Local measures are demanded only in so fur

as it may be necessary to keep the affected regions clean In
means of warm alkaline washes, peroxide of hydrogen lotion,
or the nebulisation of certain essential oils (p. 27).

POST-SYPHILITIC PHARYNGEAL COMPLICATIONS.
The rnost common of these is the cicatrisation followiiif,'

the healing of a tertiary ulceration or gumma.
On the soft palate and posterior pharyngeal wall stellate

scars are often to be seen. When situated near the free

edge of the palate they may draw the uvula to one side or
destroy the normal alignment of the palatal arches.

If the fauces and neighbouring regions of the tongue were
extensively ulcerated, the resulting cicatrisation may greatly
reduce the oro-pharyngeal opening.

Ulceration of the lateral pharyngeal wall, the naso-pharyn.\,
and lateral aspects of the upper surface of the soft palate,
may result in cicatris£;tion so complete that the naso-pharyn.\
may be almost shut off from the oro-pharynx (fig, 158). In
such case nasal respiration may be hampered, and the

iccumulation of secretions in the nose become a great source
jf annoyance to the patient. Aural symptoms may also be
caused by closure of the Eustachian orifice.

Next to cicatrisation, perforations of the soft or hard
palate are the commonest complications ofextensive syphilitic
ulceration. The symptoms caused by such destruction have
already been referred to.

Permanent perforations of the faucial pillars have been
mentioned when discussing congenital anomalies of the
palate (p. 355). When the perforation is a result of syphilis,
it is often unilateral, and associated with scar formation in

the adjoining or near tissues.

Treatment.—When the palate is adherent to the posterior
pharyngeal wall, treatment is only indicated in the presence of

definite symptoms. It is surprising how well a patient can
breathe through a very small opening between the naso- and
oro-pharynx, and swallow through a much-narrowed pharynx.
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When a small perforation occurs in the hard palate it may

be closed by a p'astic operation ; this should not be under-

taken until a lor interval has elapsed since active symptoms

of the disease were manifested.

A large perforation is best remedied by an obturator.

When the naso-pharynx is almost completely separated

from the oro-pharynx by adhesion of the palate to the posterior

pharyngeal wall, I have twice practised the following opera-

tion with complete and permanent success

:

Operation.— Under general anaesthesia, the palate is

separated from its attachment to the posterior pharyngeal

wall by means of curved scissors, or a curved cleft-palate

knife. In order to hold the soft palate forwards while the

raw surfaces become covered with epithelium, the following

method was adopted : Pass a strong and thick silver wire into

the naso-pharynx through the soft palate immediately beyond

its junction with the hard palate, then repass the wire through

the soft palate from behind forwards, but this time it should

pierce the velum near its free margin ; thus a short length of

the wire will be exposed on the upper surface of the soft

palate. Now, and by means of the wire loop, draw forwards

the soft palate to its full extent, pass the ends of the wire

between the incisor teeth, and fix them firmly on the fiont

of the tooth. This proceeding should be carried out in each

half of the soft palate so that fuller traction can be secured

and the strain shared by the two loops.

The wires may be removed after seven days.

INHERITED SYPHILIS OF THE PHARYNX.

The pharyngeal affections of inherited syphilis require

separate consideration. A catarrhal or erythematous con-

dition is usually found associated with those nasal conditions

which are termed "snuFes," and to which attention has

already been directed (vide Syphilis of Nose). Deep ulcera-

tion may invade the bucco-pharyngeal cavity at any period

of life frofri the first week up to the age of puberty ; out of

thirty cases, fourteen occurred within the first six months.

Of the remaining cases, the majority occurred at a period

mor3 or less advanced towards puberty. Females are attacked

more frequently than males.
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The peculiarity of these ulcerations is the central character
of their position, and their special tendency to attack bone
and terminate in caries and necrosis. The hard palate is the

favourite seat of the ulceration which usually spreads to the

soft palate, and thence to the naso-pharynx and nose. The
fauces, naso-pharynx, posterior wall of pharynx, and nasal

fossa may serve as the starting-point of the ulceration. As a

rule, deep pharyngeal ulceration precedes or coexists with
similar affections in the larynx, but the larynx may be
affected independently of the pharynx. It is most impor-
tant to recognise this particular kind of ulceration, because
it often first appears at the period of puberty, and there

are cases in which it has been met with e< -n later. More-
over, in these patients it is not at all u.icommon for the

ulceration to be the sole evidence of syphilis, hence the risk of

confounding inherited with acquired syphilis. As in acquired
syphilis, cicatrisation may result in stenosis of the pharynx,
or adhesions between the palate and the lateral or posterior

pharyngeal walls.

Dr. Brown Kelly {Glasgow Medical Record, November,
1906) has described a rare form of congenital syphilis of the
pharynx (and larynx) which manifests itself in a diffuse

hyperplastic infiltration of the affected structures. In his

case the uvula " and mesial part of the soft palate were seen
to have undergone a marked uniform thickening. The
infiltrated area was smooth, pale, and of a hard, fibrous

consistence, so that the enlarged uvula formed a firm, un-
yielding mass. There was no ulceration." The pharynx
was otherwise normal, and no lesions were present in the

nose or naso-pharynx. The family history left little doubt
as to the syphilitic origin of the affection. The local con-
ditions improved under mercurial inunctions and iodide of

potash, but a considerable amount of hyperplasia persisted in

spite of antisyphilitic treatment.

Symptoms.—As a general rule there is little pain, and in a

young child attention may be drawn to the throat by excess of

secretion, foul odour of the breath, or some alteration in the
tone of the voice.

Diagnosis.—The presence of definite ulceration of the

palate or pharynx should lead to a search for the other signs
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of congenital syphilis already referred to—viz., the charac-
teristic incisor teeth, scars at the angles of the mouth or
around the nostrils, keratitis, etc,

A positive Wassermann reaction may be expected in most
cases of congenital syphilis.

Congenital syphilis of the pharynx may be mistaken for

lupus, but in this last-named disease there will usually be
signs of it elsewhere, ir is unaccompanied by inflammatory
symptoms, it is uncommon before puberty, and it would not
respond to antisyphilitic remedies.

Prognosis.—The active lesion generally responds quickly
to appropriate treatment, but scarring or deformities of the
palate and pharynx may result.

Treatment.—This is essentially the same as that already
recommended for congenital syphilis of the nose {vide p. 167).

' \r
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PARASITIC AI ECTIONS OF THE
PHARYNX.

{Pharyngo-Mycosis.)

'^ It need hardly bejmentioned that the same organisms as
are found in the mouth may, under certain circumstances
attack the pharynx.

THRUSH.

This affection almost invariably appears on the tongue or
buccal mucous membrane before the pharynx is affected.

Thrush is due to the Oiditim albicans, which causes the acid
fermentation of milk (fig. 159). This is the most common
form of vegetable parasite met with in the mouth.
Thrush is for the most part a disease of infancy, occurring

almost exclusively in weakly children brought up by hand,
but it may be met with in old people and in persons exhausted
by some wasting disease such as cancer or phthisis. Thrush
may be met with in two forms. The simpler type is not
associated with stomatitis; in severer forms considerable
inflammation may be present and the prognosis is graver.
The milder affectioii is apt to attack bottle-fed infants in

the early weeks of life.
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386 DISEASES OF THE NOSE AND THROAT

The disease commences with the formation of circular spots

about the size of a pin's head, slightly elevated, and of a

white colour. If the course of the disease be unchecked, the

spots gradually coalesce until in some cases the mucous

membrane of the pharynx is covered with patches of a whitish

colour. The surrounding mucous membrane may be quite

free from inflammation. Thrush is usually ushered in with

some febrile disturbance and gastro-intestinal irritation, such

as sickness, diarrhcea, abdominal pain, and tenderness.

Fig. i-,<i-—Blastoiiiyci-s Alhiatns (" Thrush "), ?,howin>,' Constriction aiconipanjin^
PrcKcsb of Buddinjr and Bi-convexity of Intersefrmental Septa. Compare tlih

\\i\\\\Aspergillus Xiger (p. J34).

(Specimen prepared by Prof. S. Ci. Shattock.)

Treatment.—The feeding-bottle and teat should be scrupu-

lously cleaned after use, especially the inside of the teat. The

quality of the milk should be attended to, and more fat

(cream) added to it. If the mouth be thoroughly cleansed

after each meal and the " glycerinum boracis " be applied to

the affected regions, the little patients will usually effect a

speedy recovery.

In the severer type, where infldrnmatory conditions are

present in addition to the fungoid growth, the prognosis is

graver because the general condition of the patient is usually

serious.

The Mycosis sarcinica composed of sarcin% are also very

occasionally met with in the throat.
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PHARYNGO-KERATOSI S.

Pharyngo-mycosi<i leptothncia.

Pharyngo-keratosis is "characterised by the presence of
small, isolated, tough, firmly adherent, white excresences or
plaqui s seated on an apparently healthy mucous membrane "

(Kelly). They vary in size from a mere white point to a dis-

tinct elongated horn-like excrescence, and are found most
frequently on the faucial tonsils and base of the tongue, occa-
sionally in the naso-pharynx, and upon the posterior, lateral,

and lower regions of the pharynx. A few cases have been
recorded in which the larynx was also affected. The charac-
teristic white excrescences are discrete, and so firmly adherent
that, when removed with forceps, a bleeding surface is left,

and a recurrence usually takes place.

Symptoms.—The symptoms produced by this disease are
so slight that often they remain undiscovered. At other
times there may be pricking or tickling sensations in the
throat which give rise to cough or other reflexes. The
general health is often excellent and remains unaffected
by the presence of the disease, the tendency of which is to
disappear as insidioasly as it appeared, and this whether
treatment be directed to it or not.

Pharyngo-keratosis is slightly more common in women,
and occurs between the ages of fifteen and forty, more
generally about the prime of life. We have no knowledge
as to the predisposing or direct causes of the affection. It

has been noted that it often occurs in association with
chronic lacunar tonsillitis.

Morbid Anatomy and Pathology.—The researches of
Heryng, Siebenmann, Kelly, and others have demonstrated
that the disease is essentially a keratosis, mainly affecting
the epithelium lining the tonsillar crypts, but not entirely
confined to this region or tissue.

The excrescences have been shown by the last-named
observer to be made up of cornified epithelial cells, the
borders and extremitie-. of which are less dense than the
central parts; in the interstices are found microbes and
leptothrix filaments. It has been shown concluaivuly that

\\:
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the latter fungus has no essential connection with the kera-

tosis—its presence is to be explained merely by the fact that

the excrescence, like the tonsil crypts themselves, forms a

suitable nidus for the development of the fungus. Cases are

on reco>'d where no leptothrix has been found associated

with the epithelial excrescence.

Diagnosis.—This depends upon the appearance, site,

adhesion and toughness, absence of local inflammation and

constitutional disturbance, points which will serve to differ-

entiate diphtheria and pharyngo-mycosis. In doubtful cases

a bacteriological examination would clear up the difficulties.

From chronic tonsillitis it may be distinguished by the

toughness and tenacity of the white " spots on the tonsils,"

and by the fact that similar excrescences are nearly always

to be found in the lingual tonsils or on the pharyngeal

walls.

Prognosis.—This is of little importance, since the affec-

tion is often little more than a curiosity. In nervous patients

it will be wisest to tell them that, beyond causing a little

discomfort pnd possibly a cough, there is absolutely no

danger to be feared, that the disease is not infectious, and

that it will disappear as quickly or as slowly as it came. In

the meantime they need only keep their general health in

good order.

Treatment.—From the foregoing it is obvious that the

milder cases call for no treatment beyond giving the patient

the mental satisfaction that the appearances in the throat

are of no grave significance. In that type of patient who is

never satisfied unless he is " doing something," a placebo

may be described in the form of a simple alkaline pastille.

If the tonsils be swollen and painful, they should be

enucleated (p. 434), for by this means we may literally

cure the disease in so far as the tonsils are concerned, and

furthermore, if the patient does not see the white spots in

his throat, it is probable that those hidden in the base of the

tongue will cease to give trouble. It is doubtful whether the

application of salicylic acid, iodine, acetic acid, or the

galvano-cautery, to the crypts from which the keratinous

plugs are growing, has any permanent beneficial result.
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The majority of the foreign bodies, which become lodged
in the pharynx, find their way there through being taken
with food. This fact should be remembered in the event of
a person becoming unconscious and cyanotic while eating.

Such experiences have been recorded, and in one case
tickling the fauces with a feather produced one or two
desperate gulps which ended in the ejection of a large piece
of meat.

If a foreign body is sufficiently large it may block the
entrance to the larynx and cause death from suffocation.

Small sharp bodies cause pain, give rise to injuries, and
produce dysphagia; they often lodge in the tonsils, pillars

of fauces, upper parts of the pharynx, or in the lingual tonsil.

Transparent fish-bones are often difficult to see because
they are closely simulated by a string of mucus.
A swallowed needle has been known to set up subcutaneous

emphysema of the throat, then to pass into the stomach, and
be discharged per rectum without doing further damage.
Rivington records a case in which the left common carotid
artery had to be ligatured, in consequence of its having been
wounded by a fish-bone which had penetrated the pharynx.
In an appendix to his paper Rivington arranged an abstract
of forty-four cases of wounds of blood-vessels by foreign
bodies introduced through the mouth. An examination of
these cases shows the danger of passing bougies or pro-
bangs for the purpose of clearing the pharynx or oesophagus
of sharp-pointed bodies. Rivington was of opinion that, in
his case, the injury to the carotid was produced by the pro-
bang pushing the fish-bone through the wall of the pharynx,
and he quotes Wagret's case as a striking example of this
risk

:
" After a physician had made attempts at the propul-

sion of the bone, the patient experienced entire relief, ai d
said to his benefactor that ..e thanked him very much, and
that he had saved his life. A few days later uie patient died
trom perforation of the descending aorta."
The great risk of people going to sleep with dentures in

the mouth is illustrated by the numerous cases in which
false teeth have become impacted in the pharynx. Con-
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sidering the irregular shape of these appliances, the wonder
is that they ever pass safely through the intestinal tract.

On the other hand, it is well to recollect the numerous
instances in which patients have given the most graphic

accounts of how such dentures have been swallowed, such

histories having been borne out by certain symptoms from

which they appeared to be suffering acutely at the time, and

yet, possibly after an operation had been performed with a

fruitless search for the foreign body, the latter was discovered

under the patient's pillow, or upon his bedroom floor.

The surgeon must not be misled as to the situation of

a foreign body by the patient's localisation of pain—^.jf., a

patient was most insistent that a partridge bone was lodged

in his larynx, but it was seen and removed from his naso-

pharynx !

In the case of a metallic foreign body a stereoscopic skia-

gram might be of much help in locating its situation.

As in the eye, so in the throat, the sensation of a foreign

body may be present for some while after it has moved on or

has been extracted.

Treatment.—The first essential is careful examination of

the fauces and pharynx with the aid of a good light, the

tongue being held down with a tongue depressor. If the

foreign body be seen sticking into a tonsil, into the fauces,

or upper part of the pharynx, it can be removed with forceps.

If it be not seen, a careful search should be made of the

lower faucial regions and base of the tongue with a laryngo-

scopic mirror
; possibly a small ecchyrnosis will indicate the

position of the foreign body. If the examination be unsuc-

cessful, the finger should be gently inserted, and a search

made in the regions already named, but no force must be

used in pushing about the foreign body, lest it be made to

penetrate deeper, when not only may more serious injury

be caused, but it wil render useless any further search for

the intruder. Often when its position is thus located, it

can be removed with curved forceps

—

e.g., Durham's curved

alligator forceps. Failing in the detection of a foreign body

by such means, a search may he made by the direct method

<,vidc Direct Pharyngoscopy). In the event of the foreign body

passing into the stomach, aperients should be avoided, and
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the patient's diet should be restricted to potatoes, of which

he should take as many as possible. Billroth was of

opinion that, since the introduction of this procedure, gas-

trotomy for foreign bodies should become an obsolete

operation. Others have advised the use of an emetic, but

this may involve driving a sharp foreign body farther into

the tissues. In the case of large bodies, such as tooth den-

tures, if ordinary forceps are unavailing, it may be possible

with strong cutting forceps to remove the pieces separately.

Only in exceptional cases will pharyngotomy be necessary.

NEUROSES OF THE PHARYNX.
Varieties.—These are (i) motor and (2) sensory.

1. MOTOR NEUROSES.

These may give rise to (a) spasm, (b) paralysis.

(a) Spasmodic Neuroses.

Spasm of the pharyngeal muscles may be either tonic or

clonic.

Tonic spasm is seen in its extreme forms in hydrophobia
and tetanus and in less severe degrees in acute inflammatory

affections of the throat. Functional spasm of the pharyngeal

muscles is common in hysterical women, and may cause the

sensation of a "ball in the throat"—the so-called "globus
hystericus."

The spasmodic contraction may occur as frequently as

forty to sixty in the minute, and much air may be swallowed
so that great abdominal distension may be the result.

Clonic spa^m, or "nystagmus of pharynx" is a term
applied to visible, and more or less rapid, spasmodic contrac-

tion of the muscles of the palate and pharynx. It is met
with (a) in grave organic disease of the central nervous system,
e.g., general paralysis, tabes, and new growths, and under
such circumstances a similar contraction of the laryngeal

muscles may often be noted. Sometimes the contractions
are accompanied by a "clicking" sound, (b) As a reflex

eftect of some local irritation in the nose or naso-pharynx.

'
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Treatment.—In all cases a careful examination of the
upper air passages should be made in view of the possibility
of some local pathological condition being the cause of the
reflex spasm.

In the absence of such lesions constitutional treatment
must be adopted, and this will be of the greatest value in the

functional cases. Mental rest, gentle exercise in the open
air, change of scene, and possibly the administration of
bromide of potash, valerian, and arsenic will do much to

benefit such cases. Where grave organic lesions of the
central nervous system are present, only such treatment as

may benefit them can be expected to improve the pbarynseal
symptoms.

(b) Paralysis.

This may affect the muscles of the palate only, or those
in conjunction with the pharyngeal muscles. The weakness
may be uni- or bi-lateral. and in some instances it is associated
with paralysis of certain laryngeal muscles.
The cause of the paralysis may be in :

(i) Central nervous system, and has been met with in

tabes, chronic bulbar paralysis, and the author has reported*
a case of syringomyelia in which the muscles of the right

side of the palate, pharynx, and larynx were paralysed.
(2) The nerve trunk in its course from the brain to the

periphery may be alifected. The author has recorded t the

instance of a man in whom the right side of palate, pharynx,
right vocal cord, right sterno-mastoid. and upper part of

trapezius were paralysed as a result of syphilitic pachy-
meningitis affecting the meninges at the base of skull.

A tumour situated in the upper part of the neck ight

produce the same effect on palate, pharynx, and larynx by
pressing on the vagus nerve above the origin of its pharyngeal
branches.

(3) Disease of the Nerve Terminah.—'Pa.raXysxs of the palate

is a frequent result of diphtheria, and it is possible that other

specific poisons may effect the same result. Watson
Williams has described cases of palatal paralysis due to

lead-poisoning.

• Proc. Laryng. Soc. Lond.. December, 1898, p. 21

t Proc. Laryng. Soc. Lond.
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Pseudo-paralysis or mechanical immobility of the palate

may be induced by acute inflammatory conditions, as a result

of traumatism {vide Operation for Adenoids), or be caused by
infiltration of a new growth—<r.^., endothelioma of the naso-

pharynx {vide p. 335).

Symptoms.—The symptoms induced by paralysis of the

palato-pharyngeal muscles are a thickness and lack of nasal

resonance in the voice, with difficulty in sw Jlowing and
a tendency for liquids to return through the nose. Such
patients cannot whistle or distend the cheeks. When they
speak the escape of air through the nostrils is very notice-

able. If the paralysis is unilateral, the palate will be lower
on the weak side owing to the inaction of its constituent

muscles, and, for the same reason, when the patient attempts
to say " Ah," the palate moves upwards and outwards only
on the normal side.

Should the paralysis be bilateral, there will be no move-
ment of the palate on attempted phonation.

The symptoms will be, of course, less marked when only
one side of the soft palate is affected.

Paralysis of the pharyngeal constrictors is generally func-

tional but in rarer instances it may be of central origin.

Diagnosis.—It is essential to distinguish between the
functional or organic origin of such paralyses. In the latter

liquids are more easily swallowed than solids ; in functional
pa.alysis the reverse is often the case.

Treatment.—When the paralysis is due to lesions in the
central nervous system such as tabes, labio-glosso-laryngeal

paralysis, etc., little can be done in the way of improvement.
There would be more hope in cases of syphilitic pachy-

meningitis, or if new growths suitable for operation were
present in the neck.

The most favourable cases of all are those of toxic origin,

such as diphtheria, influenza, lead, and arsenic. In the two
former, rest, change of air, together with the internal

administration of iron and strychnine, are often very
beneficial.

it is in this type of paralysis that the external and internal
application of the faradic current will sometimes be found
useful.

i'; is^ttki!

.1

i



394 niSEASKS Ol THE NOSE AND THROAT

Similar treatment will be indicated for the so-called myo-
pathic cases in which mnscular paresis follows upon acute
inflammations of the mucous membrane, or upon trauinatii
lesions.

i

I

1 .

hi

Hi.

a. SENSORY NEUROSES OF THE PHARYNX
These may take the form of anaesthesia, hyperesthesia,

parajsthesia (perverted sensibility), and occasionally true
neuralg" .f the pharynx.

(i) Anaesthesia.—This is met with in hysteria, diphtheria,
chronic bulbar paralysis, peripheral pressure on a glosso-
pharyngeal nerve, and is sometimes found in insane patients
who have no paralysis elsewhere.
This diminution or absence of sensation in the pharjnx

will sometimes prove of assistance in the diagnosis ol

hysteria, especially if the condition be unilateral and asso-
ciated with hemianaisthesia of the body.

(2) Hyperaesthesia.—Increased sensibility is a common
result of excessive smoking and drinking; in such patients
merely opening the mouth widely will frequently cause
retching, and this hypera;sthesia is associated with excessive
cong^sti^n of the mucous membrane of the pharynx.

Sometimes the pharyngeal and palatal mucous mem-
brane is abnormally sensitive even in the absence of visible

pathological changes.

Increased sensibility is also met with in patients suffering

from pulmonary tuberculosis.

(3) Parasthesia.—Perverted sensibility (paraesthesia) of

the pharynx is a very common and troublesome symptom tc

treat. It occurs most frequently in women especially about
the menopause and in neurotic patients generally. It is also

occasionally a premonitory symptom of pulmonary phthisis

and malignant disease of the upper air passages. The possi-

bility of parajsthesia of the pharynx being due to reflex dis-

turbance, as, for example, swelling of the inferior or middle
turbinals should be borne in mind. Patients complain of

the sensation of a foreign body in the throat, a feeling of

constriction or sense of suffocation, tickling, itching, burning,
or dry feelings in the throat. In functional cases these

sensations may be accompanied by a barking cough.
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Indigestion, and conditions causing or deftending upon
anemia arc prolific sources of throat discomfort. In some
patients it may be only a source of inconvenience ; in others

it forms a very real trouble, and patients only too frequently

suspect the onset of " cancer " or " consumption of the

throat "—more particularly when a relation or intimate

friend has suffered from either of these miladies.

It has already been stated that examination may reveal

little or nothing to account for these abnormal sensations,

and the difficulty is to avoid unnecessary treatment, and yet

not to ignore the possible source of the trouble in some small

lesion

—

e.g., a slightly enlarged lingual tonsil.

(4) Neuralgia of the pharynx is a rare condition. There
are, however, cases of acute lancinating pain coming on in

paroxysms and referred to the tonsils and pharynx, in which
the most careful examination will fail to reveal any local

lesion.

Treatment.—A searching examination of the upper air

passages should always be made, and the teeth must not be
overlooked as a possible source of symptoms. Very many
of the discomforts complained of in the throat are caused
by accumulations of septic matter in the " tonsillar fossa,"

and immediate and prolonged relief will be obtained by
emptying this region of its foul contents. The condition of
the digestion must be inquired into, and if there are signs of
engorgement of the portal system, a mercurial pill followed
by a saline aperient will be beneficial. The diet requires to
be regulated, spiced articles of food, pepper and mustard,
are best avoided, and excess in alcohol or tobacco is injurious.

An;emic patients should be treated by the administration of
iron, arsenic, and cod-liver oil. In cases occurring at the
menopause, bromide of potassium and nervine tonics will be
found of great service. Change of air, and especially a sea
voyage, will often have a good effect. When no organic
lesion is present, the emphatic assurance by the surgeon that
there is nothing in the thioat " in the nature of cancer or
consumption " will often do f nore to relieve the patient's

syrriptoms than the sucking of cocaine and menthol pastilles
or the application of medicated sprays forced by compressed
air from impressive-looking and highly polished condensers.
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CHAPTER XIV.

DEVELOPMENT AND ANATOMY OF THE
FAUCIAL TONSILS.

The tonsils appear during the fourth month of fcetal life. They are

developed in the lower portion of the cleft between the second and third

visceral arches, and the remains of these arches are represented by ihe

anterior and posterior pillars of the fauces. In these are contained the

palato-glossus and palato-pharyngeus muscles respectively (fig. 160).

The cleft or recess is funnel-shaped, and its upper portion wliich is

scantily supplied with lymphoid or tonsillar tissue, is usually but inaccurately

termed " supra-tonsillar fossa." It would be more correct to call it the " in

tratonsillar fossa " (vide infra).* This fossa or " palatal recess " communicates
with the pharynx by an opening which varies in size according to the degree
of development of two triangular folds of mucous membrane, known as the
" plica semilunaris " and the " plica triangularis."

The first-named crosses the angle formed by the junction of the pillars with

the soft palate, while the latter extends from the inner edge of the anterior

palatal arch and blends with the surface of the tonsil as it passes down-
wards, at the same tims that it often preserves a free, curved inner margin.
Sometimes this plica s only slightly developed in its upper part where

it covers the outlet of the tonsillar fossa. It may often be seen well

developed in children, spreading over the anterior surface of the tonsil and
giving it a smooth appearance compared with that portion of the tonsil which
is occupied by the mouths of the crypts or " lacuna " (fig. 161).

Even when the "plica " is well developed, the upper portion of the tonsil

is generally free, w'lile its lower part may be hidden by the fan-shaped
expansion of the triangular fold (fig. 1G2). Some remains of this can usually

be seen even in adult life, when the lymphoid tissue of the tonsil may have
almost entirely disappeared (fig. 1O3).

The lymphoid tissue comprising the tonsil substance is a mesoblastic

structure which is developed in the "sinus tonsillaris ' or " tonsillar recess.'"

• Since this fossa is entirely within the capsule of the tonsil, and is often

surrounded by a thin layer of lymphoid tissue, it is more correct to name
it the " inf ' msillar fossa," or merely the •• tonsillar fossa," and this last

term will b' hI by the author in the text wliich follows.

In childi- the fossa communicates more freely with the oro-pliarynx thai

11 adults (fit lO.tt. i for this reason " quinsies " or peri-tonsillar inflamma-
tions are rare cxrci, ces.

396



DEVELOPMENT AND ANATOMY OF THE FAUCIAL TONSILS 397

A3 a general rule it is more compact in its lower than in its upper portion,

wherein is situated the tonsillar fossa.

In the adult, the free surface of the tonsil presents from twelve to fifteen

small openings which lead into crypts or lacunae, and these extend through

the whole substance of tonsil. Their blind extremities rest on the fibrous

-,.-iule of the tonsil which, in its upper two-thirds is in loose contact with

:' f superior constrir'.or muscle of the pharynx.

iround each crypt are follicles of lymphoid tissue separated from one

,jiother by loose areolar tissue. The crypts are lined by cubical epithelium.

pp.

//>lfAl

Fig. 160.

i\G, Palato-glossu!i mu'.clr.

/*./'. Palalo-pharynijeus muscle.
7". 'I'onsil.

A'./'. Kuitachian ttiUc.

/•".A", Fossa of Kosenmiiller.

Kiom Ijlackboard drawing by l*rofessor His.

frrf.

Fig. 161.

*r, Kntrancc to tonsillar fossa.

t. Tonsil.

/, IMica trianPilaris,

/I, Anlerior laucial pillar.

/, IMica triangularis.

f , Po^terior faucial pillar.

To represent atrophy of tonsil and well'niarked
development of the plica.

Fig. 162.

A/-, Posterior faucial pillar,

ii.p., .Xnterior faucial pillar.

/*./., IMiea triangularis, I)etween which ami
the |K>sterior pillar a small portion of the

toii>il is seen ; the lower portion of the tonsil

i.s concealed l»y excessive development of the
triangular fold.

(These figure* have been redrawn by author from originals kindly lent by Dr. D. R. I'aterson.)

and they are of clinical importance in view of their capacity in unhealthy
tonsils for acting as ideal culture tubes for a variety of pyogenic and patho-
genic organisms.

The Intra-TonsilJar or Tonsillar Fossa.—Our knowledge and recognition
of the importance of this fossa is largely due to D. R. Faterson (Cardifl) who
drew attention to it in 1898 (" The Supra-Tonsillar Fossa and its Affecticns "—
/owrn. LaryngoL and Rhinolof^).

.\s already stated, this fossa is situated within the upper portion of the
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capsule of the tonsil. Its size, situation, and relation to sui ounding parts
are largely influenced (a) by the disposition of the plica triangularis (/,) bv
the degree of development of the lymphoid tissue o( the tonsil.

{a) As a general rule the fossa is immediately in front of the upper part o>
the tonsil, and is bounded in front by the anterior palatal arch. "Th.. tree
edge of the plica triangular;

, falls over the opening (of the fossa) liko a
valve (he. at.). .-Vbove it may extend into the soft palate, and externalK
may pMs towards the outer side of tonsil so as to come into close relatioiwh;,,
with the superior constrictor muscle of the pharynx, or even with the low er jav.

If the upper part of the plica contracts as a result of repeated attack, oi
tonsillitis, or because of atrophy of the tonsil, the outlet of the fossa inav be
so constricted that there will be a tendency to the accumulation of septic
products m the fossa. This is now recognised as a fertile cause of tonsillitis
pain or discomfort in the side of the throat, enlarged cervical glands, and
other symptoms of a more generalised character,

Kb) In the region of the fossa the lymphoid tissue of the tonsil is spar^elv
developed or more loosely arranged than in other portions of the ^land
tig. 167), and free communication may exist between the fossa and the crvcts
bordering on it (fig. 1O5).

If, however, the glandular tissue of the upper pole of the tonsil be well
developed the fossa will be correspondingly reduced in size and may be
represented only by a small, flattened space behind the upper end of the
anterior pillar of the fauces.

Capsule of fhe TonsU.- According, to Hett [Joum. of Laryng vol ^xv
No II. November. 1910). the fibrous capsule closely invests the tonsil
and sends septa into that gland. In its upper region is the tonsillar fossa
which IS separated from the capsule by a thin layer of lymphoid tissue
Below, by the side of the tongue the capsule blends with the connective
tissue which surrounds the lymphoid tissue in that situation.

'• The upper portion of the capsule is surrounded by a loose areolar tissue
space-the peritonsillar space. There is only a potential space round the
ower portion of the capsule, for t.a muscular fibres of the palato-glossu. and
he palato-pharyngeus form a close investment to it. These fibres are inter-
laced with one another, and with those of the superior constrictor, and some
ot the latter are directly inserted into the capsule itself."

Apart from its anatomical and morphological characteristics, wo mav
regard the capsule as a protective structure, I have often seen it much
thickened in chronically inflamed tonsils as if to oppose the spread of
inflammation beyond the tonsil, and when this organ is infected by tubercle
the gland tissue and even the pillars of the fauces may be dcstruved
extensively while the capsule remains intact.

Blood Supply of the TonsUs.-The tonsil and the structures immediatelv
surrounding it are supplied by branches from the dorsalis lingua!, lingual,
ascending palatine, and tonsillar branches of the facial, the palatine
branch of the ascending pharyngeal, and the tonsillar branch of the
descending palatue.
These arteries do not all enter the tossa nor reach the tonsil itself. The

tonsillar branch of the facial helps to supply the plica and the muscles in the
wall of the lower half of the tonsillar reces.H. Similarly, the tonsillar bi^xixh
of the ascending pharyngeal supplies the upper parts of the wall of the
tonsillar fossa, but does not enter the tonsil itself.
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The two vessels which are of practical importance as sources of haemorrhage
in the operation for complete removal of the tonsil are the ucending pala-
tine branch of the facial and the descending: palatine branch of the internal
maxillary, "from which by an anastomosis outside the fossa a single artery
is formed that enters the fossa at its superior extremity, passes downward
between the capsule and the muscular aponeurosis for a distance of about

i
inch before penetrating the capsule to reach the tonsil" (fig. 168).*
Accompanying the artery there is a vein that runs upwards from the tonsil

and passes out of thu fossa at the point where the artery enters to join the

Fi(i. 16S.— IJiajfram showing Line of Capsular Attachmtnt to laucial Pillars,
and Location of Arterial Penetration of Capsule.

1, DtsccnUins palatine l.rariLl. of iiiternal maxillary artery ; v., cai.sular surface of tonsil
•

J, anterior faucial pillar ; 4. posterior faucial pillar; :;, uvula: 6. line of capsular attachment
to laucial pillars (this also marks the line of capsule severed liv the snare after the tonsil has
jet'ii everted); 7, margin of pjica tri.insularis ; 8. liase of tongue; g. ascending palatine
i>ranch ot facial artery

; 10, faucial or exposed surface of tonsil ; 11, entrance of true tonsillar
arlery 1,110 .onsil, showing also irregular distriliulion of arterial branches within the capsule
(this poinl of entrance is .>ccasion.ally slightly more p.jsterior, though all variations could
probaliiy \k covered \,y a radius of one-sixth inch); u, true tonsillar artery and its course
from enlr.-ince int.i fossa 10 its entrance into the tonsil, running hetwcen the capsule and
apoMcurnsis of the muscular wall (occasionally the superior portion of its course is more
K.sieri). ateral to the tonsil, though eventually entering the tonsil rear the same point as here

(From the I.nryngosc'pK; hy permission of Leslie Davis, Philadelphia.)

palatine plexus just above the fossa. A small vein also emerges from the
tonsil at the same site as the other vein, and runs downward between the
capsule and the wall of the fossa to reach the pharyngeal plexus. Thus in
ordinary circumstances in the enucleation of a tonsil, one artery and two veins
are the principal vessels severed ; and since the venous oozing is of tem-
porary duration, there remains but the one artery to be dealt with in the
control of haemorrhage.

itii5 artery may be divided at its point of entry into the fossa or i, inch
lower down, where it enters the capsule of the tonsil.

* Leslie Davis, Laiyiisoscopc, March, 1914.
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400 DISEASES OF THE NOSE AND THROAT

Lymphatic* of ToMU.-These efiferent vessels arise in plexuses ar,.un<l the
follicles and pass through the capsule into the superior deep cervical chain
01 gj&nds.

The presence of afiferent vessels has not been demonstrated, but ,t k
probable that certain lymphatics of the nasal fossa; pasu into the tonsils-
(1) because coloured particles injected into the nasal mucosa may be f„un,l
IP the tonsil. (2) clinical experience has amply demonstrated that the tons,lsmay be infected from a septic focus within the nose.

FUNCTION OF THE FAUCIAL TONSILS.
It is improbable that the tonsils possess any specific function apart fromthose which are shared by those other lymphoid collections which exist in thenaso-pharynx and the base of the tongue. The essential identity of structure

of these lymphatic collections favours this view.
It is still lesslikely that the tonsils furnish an'internal secretion akin to thatof the hyroid or suprarenal glands, because their complete removal is notknown to be followed by any evil effects

Butterfield iBrit. Med. Journ., September 30, 19.3) i„ a histoK,,ical
examination of a large series of tonsils removed from patients of varymg aeesshowed that in 80 per cent, the structure was such as to preclude Ihepossi:
bihty of their performing any other function than that of ordinary connective
issue Where this involution had not occurred, there was evidence to show
that the tonsil often acted as a channel of infection

function by the absorption and destruction of harmful micro-organisms which
are found within the mouth and throat. Like other lymphatic glands they
are actively engaged in the production of lymphocytes, which pass in \
constant stream into the lacuna, and on to the free surfaces of the tonsilswhere they mix with the secretions of the mouth and throat
Examination of the contents of the lacuna: show that they contain

ymphocyies, leucocytes, and micro-organisms in abundance. Manv of the
last-named are destroyed ,» .,/„. while, should they penetrate th; Imm,
epithelium, they may be still overcome by the leucocytes

This balance between defence and invasion is. however, a very delicate oneand IS eas.b^ disturbed in favour of the micro-organism. When this occurs

tlTT- YT^^ °"-r\
'^ '"°'' ™P°'-'ant portals for both local and

nrn T k'??
'°"'- ^^e absorptive power of the tonsils has been amply

fnwln .
«^P«""'«";^"y ^"d clinically. If carmine, or china ink benected into the tons:llar crypts, the coloured particles will rapidly pass

lho°racic d"ucf '
"'"""' '""''' ""'^ '^'^^ "^^^ "^^^ "^ ^"'""^ '" '"«

nn'" .ir"^!
result has been demonstrated if such substances are insufllatedon adenoid grow hs. Ruffer also proved the absorption of bactrria ,n

^L^Ta
°'

'^"^ ^"""*"' ^'"^- '""'^^ "'^'^ e«"«^^' =°"dition remamed
unaffected, we must assume that the organisms were destroyed in the tonsds
or m the adjacent cervical glan^ Piera has shown ibat bacteria are more
readily absorbed than such substances as carmine, and pathogenic' more --1.1-
than non.pathogenic organisms. Clinical experience is entirely in 'favour

bv Zu'^^' ^^"^. ^^ °^ '"""'"'''^ ^'''^ *°^« "''°^' have be^n followedby such general infections as acute rheumatism, articular inflammations,
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endocarditis, pleurisy, septicaemia, and other less clearly defined indications
of general systemic infection.

In scarlet fever, measles, and diphtheria, it is common knowledge that the
first symptoms of those diseases may be located in the tonsils, and the
severity of the general symptoms are in proportion to the size and un-
bealtbiness of these faucial glands. Again, there is the overwhelming evidence
derived from the results of enucleation of diseased tonsils, for the great improve-
ment of the genera; health o.' such patients after this operation can only be
explained on the assumption that a free portal for infection by bacteria or
their products has been securely closed.

Finally, when we couple with these facts the varying degrees ofdevelopment
of the tonsil—in many children, and more adults, they are only rudimentary
-it is reasonable to believe that the functions of the tonsils are of little
importance, while their possibilities for evil when the balance between pro-
tection and invasion has been overcome are scarcely capable of exaggeration.

BACTERIOLOGY.*
Micro-organisms may always be found on the surface and in the lacuna;

of the tonsils. Under conditions of health they may exert little or no evil
influence, but when the general resistance of the patient is lowered, or the
tonsil is in any way damaged, local or general infection may take place.
In 72 cases Dwyer found the following organisms present in health :

Streptococcta, various types, 50 ; Pneumococcus, 14 ; SUphylococcut, 20
Micrococcut catarrhalis, 12 ; Diphtheria badllut, 5 true type, 5 pseudo,
3 not determined

; Diplococcus mucosas capsulatus, 4 ; Influenza bacillus,
5

;
Pyocjraneus, i

; Friedlander's bacillus, i ; Spirillum, i ; Lone curved
bacillus, I.

In pathological conditions these proportions may vary, and other organisms
may be found, such as the tubercle badllns, actinomycosis, and BadUus
coli

While active infection may take place from the nose, it more often occurs
from the surface of the tonsil, and is caused by increased virulence of the
organisp. or by fhose obscure conditions which lead to a lowered resistance of
the host.

At the time of infection the organisms are present in the oral secretions, or
they are carried to the tonsil by air or by food.
The tonsillar lesion may be a surface infection, or it may spread beneath

the epithelium to the lacunae, or into the substance of the tonsil (fig. 169) . Its
progress will now be resisted by the capsule of the tonsil, but should this be
passed the peritonsillar tissues will be infected, while a further advance will
involve the cervical glands and not infrequently the systemic circulation.
Inflammation resulting from infection may subside entirely, it may become

encapsulated (fig. 170), or suppuration and fibrosis may result. In other in-

• For much of the information contained in the following sections on " Bac-
teriology" and "Infection," the writer has made free use of Mr. Pybus'
Hunterian Lecture before the Roya! College of Surgeons of England
on "Some Infections of the Tonsils," February 19, 1915, and readers are
referred to this source for a lucid description of our current knowledge on
this subject.
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402 DISEASES OK THE NOSE AND THROAT

stances only a partial resolution of inflammation may occur, and infection

may show itself at irrcRular intervals during the life of the patient.

The effect of infection on the tonsil varies ; the ^land may enlarge or it may
atrophy; and it must be cmembered that a small s<>ptic tonsil may be

capable of more harm than a larger but less infected gland.

The Tonsils as a Source of Infection.

Syphilis.— It has been estimated that 10 per cent, of all extragenital

chancreH are met with on the tonsils.

Tuberculosis. —The bacilli of tubercle which enter the mouth by the air or

in food are liable to infect the tonsil. Mitchell, in a recent examination 01

the milk supply of iCdinburgh, found that in 40O samples of milk, tubercle

bacilli were present in 20 per cent. Sucking their soiled fingers, or dirty toys,

or '

' comforters, " is probably a common source of tuberculous infection of the

tonsils in children.

In 762 tonsils removed for hypertrophy by 10 different investigators

tuberculous infection was found in to 7 per cent. The percentage would

Kk; i6g.— Capsular Aspect
to show Caseous l-oci.

Inflected Kio. 170.—Section of Tonsil with Encap-
suled Focus of Disease.

(Kindly lent liy Mr. Pybus.)

be undoubtedly higher if small tonsils had also been removed and

investigated.

Within the tonsil the bacilli produce their characteristic lesions, and the

miliary tubercle may undergo fibrosis or caseation.

A tonsil thus infected may show no characteristic signs—(>., it may be firm

or soft, large or small
; but the capsule is rarely diseased and the tonsil can

be readily enucleated.

The only characteristic sign of a tuberculous tonsil is enlargement of the

cervical lymphatic glands, and according to Mitchell (Edinburgh) this

was present in 70 per cent, of the cases met with in children. In 90 per cent.

of these the bacillus was of the bovine type, and of human type in the

remaining 10.

Actinomycosis.—Wright (New York Med. Journ.
,
January, 6, 1906; ex-

amined 75 tonsils which were removed for hypertrophy, and found i case

of actinomycotic infection. The organism probably gains entry to the

mouth by means of milk derived from the infected t'.Jders of cows.

Streptococcus Infections.

Streptococci are t'le most constant inhabitants of the mouth, fauces,

and tonsils. Many varieties may be present, differing in virulence and
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cultural reactions. Infection by streptococci is the commonest cause of
superficial and lacunar tonsillitis, of rH-ritonsillitis and siippuratinK cervical
adenitis. In rarer instances they may escape into the general circulation
and cause septic.i mia, pya mia, or such complications as endocarditis,
pericarditis, pleurisy, peritonitis, etc.

After an acute attack, or even without this, the tonsils may become
permanently infected, so that mild attacks of inflammation may recur for
many years, or, failing this, there may be cervical adenitis, general ill-health,
and ana;mia. In children this toxemia may be indicated by obscure
attacks of pyrexia {viUc infra).

Under the influence of streptococcic infection, thi- tonsils may increase in
size, or later on tecome small and fibrous, but withal still act as septic foci
capable of producing local or general lesions.

Rheumatism.

For a long time it has been recognised that an attack of acute rheumatism
is often preceded by acute tonsillitis.

The original investigations of I'oynton and Paine, and later those of
lieattie, Dixon, and Walker, have shown that although the organism found
in acute rheumatism is a diplococcus, yet on cultural examination it grows
in chains and belongs to the streptococcus group.
That the tonsil is one of the chief sources of the organism is supported by

the following facts :

Rheumatic fever is often preceded by an attack of tonsillitis, and the same
is true of recurrent rheumatic lesions.

The presence of the streptococcus of the rheumatic type in the tonsil has
been proved experimentally. The tonsil can be found affected in most cases
of rheumatism, and lesions can be found there in persons dying of acute or
chronic endocarditis.

The original case of Poynton and Paine was that of a patient with chronic
endocarditis. After an attack of tonsillitis, organisms were isolated from the
tonsil which upon inoculation into a rabbit produced endocarditis.

It has also been shown that the organisms from the tonsils of patients
suffering from other forms of rheumatism are capable of reproducing acute
synovitis and endocarditis in animals.
The streptococcus has been found in other rheumatic lesions, especially

in chorea
;
in five fatal cases, Poynton and I'aine found it in the pia mater and

endocardium.

There is also an increasing amount of evidence to show that certain forms
of chronic arthritis have a definite relation to infection from the fore-end of
the alimentary canal, in which the tonsil takes a share; e.g.. Beattie and
Yates have produced chronic arthritis by means of an organism obtained
from a case of tonsillitis, and reinoculation from this joint produced similar
changes in a second series of animals.
Kxperimental and clinical evidence goes to show that certain cases of

appendicitis are of rheumatic origin.

Pneumococcus.

Tins organism is frequently to be found in the tonsils of healthy people
and on occasions may cause tonsillitis or coincident inflammation of the
pharynx.

fi
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The inflammation of the tonsil may lead to a fibrinous exudation on iii

surface, to abscess, or to suppuration in the tonsillar gland {vidt p. 462, I'neu

mococcal Invasion of the Throat).

Other Pyogenic Organisnu.

These are capable of infecting the tonsil and producing local or systemic

lesions ; the latter may l>e of the septicemic or pyaeinic type There are

few organs or tissues of the body in which an infective lesion has not lieen

reported.

Specific Fevers.

The true and pseudo-diphtheria bacillus may often be found in the tonsil of

healthy people, who may thus become a source of infection to others as well

as to themselves.

The same may he said of the influenza bacillus. The relationship of

measles and scarlet fever to tonsillitis is well known.

ACUTE TONSILLITIS.

Under this heading four distinct types of non-specific

inflammation may be included :

1. Superficial catarrhal tonsillitis.

2. Lacunar tonsillitis, in which the brunt of the inflamma-

tion falls on the lacunae or crypts. It is less correctly

spoken of as " follicular tonsillitis," and by the laity as

•• ulcerated sore throat."

3. Parenchymatous tonsillitis. Here the inflammation

equally affects all the tissues composing the tonsil.

4. Suppurative tonsillitis. Two varieties are met with—

viz., (a) pus within the tonsillar capsule
; (6) suppuration

outside the capsule

—

i.e., peritonsillar abscess, or " quinsy."

Acute tonsillitis due to infection by specific organisms will

be discussed separately.

The first three varieties have so much in common as

regards aetiology and symptoms that it may be convenient to

discuss them together.

Etiology.—-If we exclude those instances of acute tonsillitis which herald

the onset of the acute specific fevers, it may be said that the affection is most

frequently seen from the tenth to the fortieth year of life.

The most important predisposing factor is an unhealthy condition of the

tonsil, and often this cannot be determined by the mere size or superficial

appearance of the gl.and. Septir. .ir.rnm jlifinn'; may be hidden in the tonsillar

fossa or in the crypts of a comparatively small and harmless-lookinf; tonsil,

and these may be productive of more local and general disturbance than are

caused by a much larger but less infected gland.
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Diseaiied conditions ol tliu teeth a id Kums are freijuently overhiDked
sources of infection which predispose to tonsillar inflammations, and the same
may be said of inflammatory lesions in the accessory sinuses of the nose.

Adenoids, by inducing mouth breathing, are an important predisposim;
cause, in that the> favour dental caries and the inspiration of unfiltered air.

In many instances the disease has been traced to impure air, or to a con-
tamination of the milk or water supply of a house.

Kefeience has already been made to the freiiuency with which the acute
speci6c fevers of childhood commence with inflammatory symptoms referred

to the throat.

Acute tonsillitis is not infrequently epidemic in the spring and autumn,
*hen erysipelas, whitlows, cellulitis, and kindred inflammations appear to

be more common.
The relationship between tonsillitis and acute rheumatism has already been

discussed (p. 403).

Exciting Causes.—An acute attack of tonsillitis is usually attributed to

a " cold " or " getting wet through," but these conditions probably only act

as general depressants which allow microbic influences to become active.

This view is rendered probable by the infectious nature of certain types of

tonsillitis which often "go through the house."

The organisms most frequently met with in tonsillitis are tliose whose
habitat is also the mouth—streptococci, staphylococci, and pneumococci.
Morbid Anatomy. -In superficial catarrhal tonsillitis the tonsils and

faucial pillars share in the general congestion of the surrounding parts
Lacunar tonsillitis is characterised by the presence of a yellowish exudate

in the mouths of the crypts. This exudate is composed of leucocytes, desqua-
mated epithelium, fibrinous lymph, and micro-organisms.

In parenchymatous tonsillitis the inflammation may be uni- or bilateral.

The tonsil is acutely and uniformly swollen, and the hyper.Tmia extends to

the soft palate and uvula. In many instances the gland gives the sensation
of a gristle-like hardness when pierced by a scalpel. Suppuration within the
tonsil is unui ual.

SUPERFICIAL CATARRHAL TONSILLITIS.
Superficial catarrhal tonsillitis scarcely needs detailed description. The

symptoms and their treatment will depend largely on the underlying cause
{i'hlt Acute Pharyngitis).

LACUNAR TONSILLITIS.

Symptoms.—An attack of acute lacunar tonsillitis usually

commences with febrile disturbance and malaise, but less

commonly it may be heralded by a rigor. A sense of fulness
or slight pain on swallowing accompanies, or soon super-
venes upon these general symptoms, and within twelve to

twenty-four hours thi- throat symptoms are predominant.
The pain may be very severe and radiate towards the ears,

and it will be aggravated by swallowing or opening the
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mouth. So severe may be this symptom that the patimt
will prefer to allow the saliva to dri! Ac from his mouth
rather than attempt to swallow it, and for a like reason thire
will be much difficulty in taking any form of food. Tht
attempt to swallow liquids may be followed by their expul-
sion from the nostrils because of the paretic condition of tht.

palate, brought about by its inflamed and swollen condition
together with that of the tonsils and surrounding structures.
In true diphtheritic paralysis this symptom is of much latir

onset.

For similar reasons speech is rendered thick or "throaty"
and sometimes almost unintelligible.

Not uncommonly there is some degree of deafness caused
by congestion and occlusion of the naso-pharyngeal orifice of
the Eustachian tube.

To add to the discomfort of the patient, the glands behind
the angle of the jaw may be swollen so that the head is held
stiffly in order to minimise any movement likely to produce
pain.

The tongue is frequently covered with a creamy white fur.

Pyrexia may range from 101° to 104° F.,and the pulso-r.ite

will be quickened in proportion. The breath is offensive, the
bowels confined. The urine is diminished in qupntity, of

high specific gravity, rich in urea and urates, anu .eficient

in chlorides. As a general rule both tonsils are inflamed,
but one may be affected earlier than the other.

Before leaving the description of symptoms, it may be well

to remind the student that obscure attacks of pyrexia in

children frequently depend upon a tonsillitis, otherwise
running a latent or subacute course, and that these little

patients rarely complain of a sore throat.

I'urthermore, since tonsillitis in children is so frequently
the earliest symptom of one of the acute specific fevers, a

careful search should be made, or a watch kept, for the

appearance of a characteristic rash.

If the throat be examined with a good light, the tonsils,

fauces, soft palate, and uvula, will be found congested, in-

flamed, hypera-mic, and freely covered with thick, teiiaeiou;

mucus. The crypts of the tonsils will be seen filled with

a yellowish exudate which can be easily removed with a

wool-tipped probe. The appearance of a " membrane " may
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be simulated when the exudations from two or more adjacent

lacun.'e coalesce, but the removal uf the secretion will not

leave a bleeding surface, as happens in diphtheria. Some-

times the exudate may trespass on the anterior faucial pillar,

but here again it is usually limitt'd to its extrcint: inner aspect,

and may be wiped away easily.

It may be difficult to examine the base of the tongue or

the naso-pharynx, but when this is possible similar appear-

ances may sometimes be seen in the lymphoid masses in

these regions.

As a general rule the symptoms last for three to four days,

when speedy resolution of inflammation occurs.

The acutL-ness of the intlammation, the inability to take

food, the sleeplessness, and the septic intoxication of the

general system, often leave the patient very weak and in

need of nourishing food, rest, and change of air, in order to

promote complete convalescence.

PARENCHYMATOUS TONSILLITIS.

In this form of inflammation one or both tonsils may be

attacked. They become greatly swollen, and may almost

meet in the middle line, while there is a greater tendency

than in lacunar tonsillitis to swelling and oedema of the

palate and uvula.

The throat symptoms are frequently more severe in this

type of inflammation, while the general symptoms may be

less prominent. In one of the worst cases of parenchymatous

tonsillitis seen by the author (in so far as throat symptoms
were a criteri( a), the patient's temperature never arose above

99° F., nor hi . pulse-rate above 80 per minute.

Diagnosis. —There should be little difficulty in recognising

a typical case of lacunar tonsillitis, but to distinguish be-

tween some cases of this disease and diphtheria may not bo

an easy matter, especially when tonsillitis occurs in a house

where diphtheria has occurred. The absence of the Klebs-

Loeffler bacilli would, of course, favour the diagnosis of

lacunar tonsillitis. Furthermore, diphtheria may commence
with the appearance of tonsillitis, and unly manifest clear

signs of its real nature later on.

In any doubtful case we must be largely influenced by

the result of the bacteriological findings, but if the clinical



4o8 DISEASES OF THE NOSE AND THROAT

symptoms are in favour of diphtheria even when no Klebs-
Loeffler bacilli are found, the case should be treated as diph-
theria, and a second or even third bacteriological examination
made before we relax our precautions against the more serious
disease.

The following parallel columns, slightly modified by the
writer from those published by Dr. Coakley (N.Y.), will
Illustrate the chief points to be considered in the differential
diagnosis between tonsillitis and diphtheria :

Tonsillitis.

1. Sudden onset.

2. Chill or rigor.

3. Temperature io3°-io5°.

4. Vomiting uncommon.
5. Albuminuria infrequent.

EXAMI
I. Tonsils considerably en-

I.

2.

mon
3-

4-

5-

mon.

Diphtheria.

More insidious onset.
Chill or rigor uncom-

Temperature loi^-ioa'.

Vomiting frequent.

Albuminous urine com-

larged.

2. Spotty exudation
limited to lacuns of tonsil.

3. Pseudo-membranous
margins are the same colour
as the rest of the mucous
membrane.

4. Secretion from lacuna
easily wiped away and no
bleeding surface left.

5. Pseudo-membrane does
not re-form.

6. Intense hyperemia of
soft palate.

7. Paralytic sequels very
rare (if they occur at all).

nation.

I. Tonsils not much en-

larged unless previously
hypertrophied.

2 Membranous exudation
found on tonsils, pillars of

fauces, uvula, and posterior

pharyngeal wall.

3. Margins round mem-
brane are hyperaimic.

4. Membrane adherent and
leaves bleeding surface on

removal.

5. Re-forms in a few hours.

6. Soft palate almost nor-

mal in appearance.

7. Paralytic sequclje com-
mon.
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Tonsillitis. Diphtheria.

8. Knee jerk often disap-of8. No disappearance

knee jerk.

9. Bacteriological exami-
nation reveals staphylococci,

streptococci, and pseudo-
diphtheric bacilli.

pears early,

g. Klebs-Loeffler bacilli.

It is very important to recognise the tonsillitis, which
frequently heralds an attack of scarlet fever. In this disease
the patient is usually a child, both 'onsils are attacked, and
the palate and fauces are of a vivid red colour. Pyrexia is

usually high, the face flushed, the skin hot and dry, vomit-
ing is an important symptom, and the characteristic rash
is rarely delayed for more than a matter of hours.
Marked enlargement of the glands in the neck is almost

a constant feature in scarliet-faver tonsillitis.

The diagnosis of parenchymatous tonsillitis involves little
difficulty if due attention be paid to the clinical appearances
and local symptoms.
Prognosis.—In spite of the acuteness and severity of the

symptoms, recovery is almost the invariable rule in lacunar
and parenchymatous tonsillitis of the ordinary type. In the
presence of much cedema of the fauces, palate, and uvula,
and especially if cultures from the throat reveal a great pre-
dominance of the more malignant types of streptococcus, it
will be well to be cautious, lest ir.creasing difficulty in breath-
ing mdicates a spreading infection towards the lower air
passages. In such instances the tonsillar inflammation is
only the preliminary manifestation of a much graver con-
dition—viz., septic cellulitis or phlegmon of the pharynx
and larynx {vide infra).

Treatment— It has already been stated that acute lacunar
tonsillitis is often infectious, and therefore it is wise to
isolate the patient and restrict the visit of friends until all
acute symptoms have subsided. This is of special impor-
tance during epidemics of the disease and in the case of
schools. The frequent occurrence of tonsillitis in a house
or institution demands an expert examination of the sanitary
arrangements of the home.
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Numerous cases restricted to one part of a neighbour-
hood should suggest an examination of milk supplied to the

houses in which the tonsillitis exists.

In view of what has been stated with regard to the general
pathology of tonsillitis, it will be obvious that three main
principles will guide us in the treatment of the individual

case : (i.) To support the general constitution in its effort to

overcome the invading organisms and the toxins produced
by them; (ii.) to destroy the organisms at their point of

entry into the system (the tonsils)
; (iii.) to relieve the

symptoms of pain, sleeplessness, etc.

I. General Treatment.—Rest in bed is essential, and there

will be little difficulty in gaining the patient's acquiescence
in this measure.

At the commencement of treatment the intestinal tract

should be cleared out with 2 to 3 grains of calomel, followed
by a Seidlitz powder or one of the ordinary saline aperients.

During the earlier stages of inflammation the writer is

accustomed to rely on the internal administration of aspirin

in 10 to 75 grain doses, or to salicylate of sodium if there

are reasons for supposing the disease to be of rheumatic
origin.

Aspirin generally relieves the pain, reduces the tem-

perature, and promotes perspiration ; it also has the

advantage of being less nauseating than the salicylate of

sodium. The evening dose may be combined with \ grain

of codeia in order to promote sleep.

Salicylate of sodium should be given every four hours in

doses of 10 to 15 grains, combined with double its weight

of bicarbonate of soda. This combination is said to reduce

the symptoms of " salicylism."

Salol in doses of 10 grains every two hours duriii, the

day has been highly recommended. Not less than 60 grains

should be given in the twenty-four hours, nor more than 120.

As a rule about 90 grains will suffice for an adult. As the

drug is insoluble, it may be given in powder form or as an

emulsion. If much pain is present, phenacetin in lo-grain

doses may be occasionally given with the salol. Salol may
also be employed in parenchymatous tonsillitis, but it is not

so efficacious in this disease. Benzoate of sodium in 5 to 15
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grain doses every one or two hours is said to cure acute
lacunar tonsillitis in from twelve to thirty-six hours.

Guaiacum is a remedy which has long enjoyed a reputation

in the treatment of acute pharyngeal affections of rheumatic
origin, and I have known people subject to quinsy who were
confident that they had averted threatened attacks by the
prompt use of this remedy. Drachm doses of the ammo-
niated tincture may be given every two hours in hot milk
until slight purging is produced, and if the temperature be
high, aconite in 2-minim doses per hour may be combined
with the mixture for a few hours. The advantage of the
method is that the hot milk can be held in the back of the
throat before being swallowed, and thus acts as a kind of
internal fomentation. Guaiacum powder may be given in

doses of 5 grains mixed with jam.

The heart "hould be examined in the early stages of all

cases of acute tonsillitis, because those due to the rheumatic
poison are especially liable to cardiac complications, and it

may be possible to detect signs of the latter in the form of
dilatation before a murmur becomes established. By early

recognition of such a change, the later and more severe
valvular lesions might be avoided or minimised by appro-
priate treatment.

Many physicians pin their faith to preparations of iron,

and there is a firmly rooted opinion that the perchloride of
iron combined with quinine exercises a very beneficial

bactericidal action in inflammations of septic origin.

The following is a prescription frequently used :

Potass, chior.

Liq. ferr. perchlor.

Spir. chlor.

Glycerin

Aquam

"ixx.

mx.

oi.ss.

ad 5!>s.

Sig.
:
One tablespoonful four times daily, in an equal quantity of water

If the temperature be high, aconite may be added to the
mixture, and discontinued directly its effects in lowering the
temperature or promoting perspiration have been produced.

2. Local Treatment.—It will be wise to give the teeth a
thorough cleansing before the inflammation of the tonsil has
advanced to that stage when it may be almost impossible

- ^-m
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ti open the mouth, because any interference of such a kind
is resented by the patient.

With regard to the local treatment of acute tonsillitis, the
first thing to be said is that gargles are useless. Any one
who has suffered from tonsillitis would certainly not order a
gargle after having had personal experience of its use.
At the most the patient may be given a warm alkaline

mouth wash, such as is recommended for cleansing the nasal
passages in atrophic rhinitis. Its effect will be enhanced bv
the addition of peroxide of hydrogen solution.
The recent preparation of " Eusol," of which the active

principle is hypochlorous acid, is an excellent reagent for

cleansing and disinfecting the throat. It may be applied as
a coarse spray.

To free the tonsils from adhesive mucus, nothing is mure
useful or affords more temporary relief than spraying or
syringing the back of the throat with an alkaline wash such
as that recommended above ; the lotion should be used as
warm as the patient can bear it.

It is doubtful whether the pain and discomfort caused by
making local applications to the inflamed tonsils is com'-
pensated by the relief which they give. They can be used
with benefit only when the patient can open the mouth
without much effort or pain—j.c., in mild cases of acute
tonsillitis.

Under such conditions painting the surface of the tonsils
with equal parts of guaiacol in olive oil relieves pain, and
seems to check the inflammation in cases of lacunar
tonsillitis. The initial discomfort of its application soon
passes off.

A solution of menthol in liquid paraffin (gr. x. to xv. ad =i.)

has been advocated on account of its anfesthetic and anti-

septic action.

Many patients appear to get some relief from the appli-

cation of hot fomentations to the sides of the throat, espe-
cially when the glands in this region are swollen and
inflamed.

Cocaine should only be applied to the tonsils about five

minutes before taking food, and they may be painted with a

15 per cent, solution
; by this means superficial soreness mav
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be relieved and swallowing rendered less distressing. This

local application is more useful in parenchymatous than in

lacunar tonsillitis.

According to Hovell, the dysphagia in acute tonsillitis can

be almost completely prevented by pressure applied just in

front of the tragus and behind the ascending ramus of the

jaw on each side.

The tonsil should not be incised or scarified in any form

of tonsillitis unless there is distinct evidence of a localised

collection of pus.

With regard to food, the patient will generally swallow
jellies, custard, or thickened soups, better than milk or thin

soups.

Iced barley-water flavoured with lemon should always b*;

at hand ; it is more comforting and a cleaner drink than
milk and soda-water.

During convalescence, iron, arsenic, quinine, the hypo-
phosphites or glycerophosphates may be prescribed according
to the special needs of the individual case.

Complications.—In young patients the possibility of ton-

sillitis being the earliest manifestation of an acute exanthem
has been referred to already.

Furthermore, the tonsillar inflammation may be followed
by "rheumatic fever" with its cardiac complications. The
relationships between tonsillitis and iheumatism have been
already dis '•"sed.

ConsideriL the proximity of the Eustachian tube to the
inflamed tonsils, it is surprising that ear complications

—

e.f^., acute suppurative otitis—are not more frequent than
they are.

Paralysis of a vocal cord, of the palate, or of the muscles
of accommodation, would suggest that the throat inflam-
mation regarded as tonsillitis was, in reality, a case of
diphtheria.

Although there may be no inherent reason why acute
inflammation of the tonsil induced by pyogenic organisms
should not produce a peripheral paralysis, nevertheless clinical

experience is unanimous that such a complication is a neu-
ritis of diphtheritic origin.

The albuminuria of acute lacunar tonsillitis which may be
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present when the pyrexia is high disappears with the fall
of temperature, and in this respect compares favourably with
the nephritis of diphtheria and scarlet fever.

Orchitis, ovaritis, pericarditis, pleurisy, and other serious
inflammations m distant parts have been recorded, but
fortunately they are very rare complications of simple acute
tonsillitis.

SUPPURATIVE TONSILLITIS.

Two forms are met with—vi^., (a) pus within the capsule
of the tonsil

;
(b) suppuration outside the capsule— ?.f.. peri-

tonsillitis, or " quinsy."

(a) Tonsillar Abscess.

This form is uncommon in acute inflammation of the
tonsil, but it is occasionally met with when communication
has been effected between adjacent inflamed crypts.
The writer has also seen instances of acute suppuration

limited to the tonsillar fossa, and therefore intra-tonsillar.
The occurrence of a purulent cciection in the tonsil is

more common in chronic inflammation of the gland.
Symptoms.—These are practically the same as those of

acute lacunar tonsillitis. Examination will reveal a localised
and painful swelling in the inflamed tonsil.

Treatment.—This will be same as for lacunar tonsillitis,
except that any circumscribed collection of pus should be
evacuated as soon as it is detected.

Peri-Tonsillitis, or "Quinsy"
Definition.—Inflammation of the tonsil which leads to

suppuration in the peri-tonsillar tissue outside the capsule
of the tonsil.

iEtiology.—The affection is rarely seen in childhood or
old people, but it is not uncommon between puberty and
the fortieth year of life.

A peri-tonsillar abscess is generally caused by inflam-
matory adhesions which obstruct the natural communica-
tion between the tonsillar fossa and the throat.
The retention of septic accummulations in this region

leads to an infection of the lymphatics of the capsule, which
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results in the development of inflammation and suppuration

in the loose areolar tissue of the peri-tonsillar space {vide

p. 398).

Less commonly a quinsy may be caused by infection from

the distal portion of an obstructed crypt.

Clinical experience would seem to confirm these views, and

to prove that it is the pathological condition of the tonsil and

its anatomical surroundings (adhesions of the plica triangu-

laris) rather than its size, which lead to the occurrence of

peri-tonsillar abscess.

A quinsy is generally preceded by some degree of inflam-

mation in the tonsil itself, and is influenced by those same
predisposing causes which lead to inflammation of the sub-

stance of the gland (p. 404).

Morbid Pathology and Anatomy.—The inflammation is

generally unilateral, but when the abscess has been evacuated

by nature or by surgical iiitervention, it not infrequently

happens that the other tonsil goes through the same process.

As a general rule the lymphoid tissue of the tonsil is inflamed

to a greater or less degree, but rarely to the same extent as

in lacunar or parenchymatous inflammation.

In the early stages of the most frequent type, a redness

and swelling will be noticed in the region outside the tonsillar

fossa. This rapidly increases in size and involves the con-

tiguous portion of the soft palate, the free margin of which,

together with the uvula are often cedematous. The pressure

exerted by the pus and inflammatory infiltration has the

effect of causing a bulging forwards of the soft palate, while

the tonsil is forced downwards and inwards towards the

middle line.

After a period varying from four to six days the abscess

bursts. The discharge may escape from the tonsillar fossa,

from the mouth of a crypt in the upper region of the tonsil,

or from an opening in the soft palate above and a little

outside the upper end of the tonsil.

When the suppuration is caused by the extension of

inflammation from a tonsillar crypt, the initial swelling and
redema will be seen on the outer side of the tonsil, and only
later does it spread upwards to produce the clinical picture
of the ordinary type.
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Rarely does the pus point behind the tonsil, producinea swelling and oedema of the posterior faucial pillar, a con^d.t.on not altogether unlike that of retropharyngeal abscess-but in the peri-tonsillar inflammation a careful examination

TffLtT
'''' *'' POjtero-lateral wall of the pharynx is oattected to any great degree.

The glands and tissues of the neck behind the angle ofthe jaw are generally inflamed and swollen, and this will bemore evident when the inflammation commences in a cryptthan when it starts from the tonsillar fossa. On more thanone occasion the writer has been less concerned about the
peritonsillar inflammation than with the intense cellulitis

of the neck
" suppuration in the connective-tissue planes

In addition to these appearances a quantity of viscidmucus covers the inflamed regions, which adds much to thediscomfort of the patient.

Symptoms.-Commencing with fever, malaise, and pain
in the throat, the symptoms are very similar to those already
described in lacunar and parenchymatous tonsillitis, except
ha they are often more severe. It has been already stated
that quinsy often starts as a lacunar tonsillitis.
As a general rule pus may be detected in the peri-tonsillar

tissue about the fourth or fifth day from the onset ofsymptoms
and the abscess generally discharges within a week.
Few occurrences in disease are more striking than the

mmediate relief to all symptoms which follows on the evacua-
tion of the pus. The writer has seen a strong man so reduced
after bilateral quinsy that his condition caused considerable
anxiety. In this instance there was a combination of pain,
pyrexia, inability to take sufficient nourishment, sleepless-
ness with some delirium during the night before the second
abscess was evacuated, and tender, brawny swelling on each
side of the neck behind the angle of the jaws. Within forty-
eight hours following the incision of the second abscess the
patient felt so much better that he insisted on leaving London
for the country.

Prognosis and Complications.-If suppuration is going
to take place m the second tonsil, the inflammation generally
commences before that around the first affected tonsil has
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found an exit. In spite of the severity of local and general

symptoms, the patient usually makes a rapid recovery when
the abscess has been evacuated.

Fatalities have been recorded, and the majority have
resulted from hasmorrhage. This would seem to be due to

the fact that during the formation of the abscess, one of the

arteries in its neighbourhood had been laid bare, and then

ruptured on the sudden release of pressure afforded by the

evacuation of the abscess.

In a few instances the bursting of a large abscess during

sleep has produced asphyxia.

Richards (Fall River City, U.S.A.) has recorded a case

where the pus tracked downwards behind the larynx and
trachea. In such instances oedema of the larynx, cellulitis of

the neck, or inflammation of the mediastinum, may lead to

the grave possibilities of pulmonary implication, thrombo-
phlebitis, septicaemia, or pyaemia.

Diagnosis.—The sudden onset of pain in the region of the

tonsil associated with pyrexia and malaise, and quickly followed
by swelling around and above the tonsil, should render it

difficult to mistake the true nature of the affection.

Treatment.— It is doubtful if any local or general treat-

ment can retard the progress of peri-tonsillar inflammation*

Those who maintain such a possibility usually adopt the

measures which have been recommended for the treatment

of acute lacunar tonsillitis {vide supra).

In the earlier treatment of quinsy the author is usually

satisfied with the following routine :

(a) Opening the patient's bowels by means of calomel,

followed by a saline aperient.

(6) Douching the fauces with a warm alkaline antiseptic

lotion (p. 52) in order to remove the viscous secretions.

(c) Relieving pain during the day by means of aspirin or

pyramidon, or by a combination of these with codeia.

(d) Procuring sleep at night by the hypodermic injection

of morphia or heroin.

If there is much swelling of the cervical glands, hot fomen-
tations will often be acceptable to the patient.

After the institution of such measures, it should be the
aim of the surgeon to afford a free exit for pus as soon as a

27

$

p i; »

'.'fi
; r

m

'-iifm



»

4l8 DISEASES OF THE NOSE AND THROAT

focus of suppuration has formed. By doing this he will

shorten the sufferings of the patient and minimise the chances
of any serious complication.

As a general rule a collection of pus may be " struck

"

about the fourth day, and it must be sought for in the most
inflamed and prominent portion of the peii-tonsillar region.

The patient's throat should be illuminated with direct or

indirect light, the tongue gently depressed with a spatula,

and the inflamed region painted with a 20 per cent, solution

of cocaine, or injected with 5 to 10 minims of a 2 per cent.

solution of novocain.

After the lapse of five minutes the abscess may be opened.

As a useful guide to its situation, it may be said that the

forceps or bistoury should be inserted in the outer of the two
angles formed where a line drawn horizontally through the

base of the uvula crosses a line drawn vertically and level

with the inner surface of the tonsil (fig. 171).

The author prefers a sharp-pointed bistoury to sinus for-

ceps because it causes less pain to the patient, more parti-

cularly in the earlier stages of the quinsy when the abscess

may be deeply seated.

The bistoury should be passed upwards and slightly out-

wards for at least half an inch, and withdrawn with its cutting

edge downwards and inwards so as to enlarge the opening.

If pus does not follow the incision, sinus forceps should be

inserted in different directions and the ends gently expanded.
By such means pus will nearly always be evacuated if a

localised collection has formed.

If the patient can tolerate further manipulation, still

further relief can be afforded by passing a fine cannula into

the abscess cavity and syringing it out with a warm normal

saline solution.

This may be repeated on the following day If there is any

tendency of the abscess cavity to refill owing to closure of

the track of the puncture.

The writer has frequently been asked to see in consulta-

tion cases of quinsy which have failed to be evacuated by a

previous puncture. Almost invariably this has been due to

the fact that the tonsil has been explored instead of the so//

palate above and outside the tonsil.
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In some of these cases the medical attendant expressed
a fear of endangering the common carotid. It is difficult to
understand how this bogey has arisen, and still harder to
suppress it.

A patient who has had one quinsy will generally suffer in

the same way when he gets another attack of tonsillitis.

Therefore, if it be impossible to free the opening of the
tonsillar fossa or to render the tonsil healthy, the gland
should be enucleated.

HYPERTROPHY OF THE TONSILS AND
CHRONIC TONSILLITIS.*

About 6 to 8 per cent, of children suffer from enlarged
tonsils, which necessitate surgical treatment in order to
remove symptoms of a mechanical or infective origin.

The tonsil naturally enlarges from the age of two years,
and tends to decline in size after puberty. Pathological
enlargement usually corresponds to the period of decay of
the milk teeth and for some time after the development
of the secondary teeth.

The chief cause of hypertrophy is infection by micro-
organisms found in the mouth and throat. Adenoids pre-
dispose to this condition by inducing mouth breathing and
favouring dental caries. The relationship of tonsillar hyper-
trophy to carious teeth is shown by the greatest frequency of
enlargement in the fifth, sixth, seventh, and fourteenth year
of life. During the earlier period the greatest number of
carious teeth are usually present; at the later period the
first molars may become carious.

A further source of tonsil infection is by way of the lym-
phatics of the nasal fossae, and also as a result of suppurative
lesions in the nasal accessory sinuses.

Enlargement of the tonsils often dates from an attack of
one of the acq^ specific fevers.

The degree of hypertrophy varies as greatly as the shape
which the tonsil may assume. A tonsil may be large and yet
not project beyond the fauces (fig. 174).

• Vide Pybus, Hunterian Lecture, Royal College of Surgeons, February,
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As a result of chronic infection, the tonsil may become
small and fibrous, but it may be more septic and of greater

capacity for evil than a large, projecting, and pendulous
gland.

In order to determine the pathological condition of the tonsil

mere ocular inspection is generally instifficient, because it is neces-

sary to ascertain the nature of the contents of the crypts and of the

tonsillar fossa. Sometimes this can be done by making the

patient retch, but a more effectual method is to press back-

wards against the outer edge of the upper portion of the

anterior faucial pillar with a suitable instrument (fig. 175).

This will cause the free surface of the tonsil to turn and face

the observer, and the lacunae will often extrude their con-

Fig. 175.—Tilley's Tonsil Probe.

tents. The tonsillar fossa may be examined by passing a

strabismus hook into its natural opening and lifting forward

its innermost boundary.

A further test of the septic condition of the tonsils will be

the number and degree of enlargement of the cervical glands

(cervical adenitis) between the angle of the jaws and the

sterno-mastoid muscle.

As a general rule adenoid overgrowth coexists with

moderate hypertrophy of the tonsils, but when these are

SO large that they almost meet in the middle line, it is a

common experience to find very little, if any, enlargement

of the normal lymphoid tissue in the naso-pharynx.

Morbid Anatomy and Pathology.—For practical purposes

three types may be recognised

:

I. Simple Hypertrophy, when the relative proportion of

lymphoid and coonective tissue is maintained.
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2. Chronic Septic Tonsillitis, in which the crypts are filled

with evil-smelling plugs of a yellowish-grey colour, consisting

of epithelial and pus cells mixed with a variety of micro-

organisms and products of fatty degeneration.

3. Chronic Fibroid Degeneration.—In this variety the tonsil

is hard and pale owing to the excessive development of fibroid

tissue. The constriction of a crypt caused by this may lead

to the formation of a cyst, to the development of a chronic

abscess, or to the retention of inflammatory products result-

ing in concretions or " tonsilloliths."

As a general rule both tonsils are enlarged, although the

degree of hypertrophy may be unequal—one tonsil may be

more or less globular or pedunculated, while its fellow may
be flattened and embedded.

Symptoms.—These are due to mechanical obstruction or

to the result of local or general infection.

Mechanical Obstruction will cause snoring and restless sleep,

and the last named may be still further disturbed by a dry,

irritating cough. The voice is usually guttural or throaty,

and differs in this respect from the tonelessness caused by

nasal obstruction.

"Vomiting" and "choking fits" while eating are not

uncommon ; but the so-called vomiting is really ejection

of food from the mouth produced by obstruction of the

airway during mouth breathing. Adenoids often assist in

producing these symptoms.
The obstructed airway and deficient oxygenation of inspired

air may lead to those skeletal deformities already referred to

when discussing adenoids.

Infection of the Tonsils leads to repeated sore throats,

tonsillitis, peri-tonsillar inflammations, enlargement of the

cervical glands, or more generalised symptoms such as

ill-health, listlessness, bad digestion, anaemia, and obscure

attacks of pyrexia.

The latter are not uncommon in young children, and the

cause is frequently overlooked because the tonsils are often

small, buried between the pillars of the fauces, and present

no evidences of acute inflammation. The probable cause

of these obscure pyrexias should always be suspected in the

presence of cervical adenitis.

•','
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Enlargement of cervical glands, as a result of tonsillar
infection, is a very common symptom. In loo cases
operated on by Pybus the tonsillar glands were enlarged
m 96 per cent., and definitely palpable in 62 per cent. In
14 per cent, the glands were sufficiently enlarged to demand
surgical treatment, and in 10 per cent, cases were considered
tuberculous.

In the absence of attacks of inflammation or of chronic
infection of the lacuna, tonsils may assume a large size
and interfere very little with the general health of the
patient.

It cannot be emphasised too strongly that in adults the
most frequent cause of pain and aching in the side of the
throat, and sometimes upwards towards the ear, is caused
by the retention of septic accumulations in the tonsillar
fossa. The gland behind the angle of the jaw may be
slightly enlarged, and possibly tender on pressure. The
tonsil may not be enlarged, inflamed, or show any other
sign of its responsibility in the matter, and hence it too fre-

quently happens that a diagnosis of " gout " or " rheumatism
in the throat " is made. The only point in favour of such a
mistake is that the patient may be relieved to find that his

symptoms do not point to " commencing cancer or consumo-
tion."

Diagnosis.—There can be no difficulty in the diagnosis of

bilaterally enlarged tonsils in children or adults. Recent
and somewhat rapid enlargement of one tonsil, whether in a

child or adult, should suggest an examination of other lym-
phatic glands, the spleen, and a careful examination of the

blood.

The possibility of such an enlargement being of a malig-
nant nature must also be borne in mind.
Prognosis.—A curonic enlargement of the tonsils in

young children is always a source of manifold and dangerous
possibilities, even though it may have caused few symptoms
before the time of its detection. Many a gauntlet must
be run before the time of their natural involution arrives.

even if it ever does do so. Their possibilities for evil are

greater than the probabilities of danger incident upon their

removal, while the difficulties, risks, and complications
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of operative intervention increase with the age of the

patient.

If adult age has been reached, and enlarged tonsils have

hitherto given rise to no symptoms—a rare occurrence—it is

possible that they may continue on good terms with their

host.

Treatment.—When moderately enlarged tonsils are caus-

ing symptoms due only to mechanical obstruction, it may be

possible to reduce their size by attention to carious teeth or

coexisting nasal obstruction. If these measures fail, ton-

sillotomy may suffice to cure the symptoms for a longer

or shorter period, but, unfortunately, it is impossible to

guarantee that the portion of the glands left behind will not

give rise to trouble in the future.

It is doubtful if the local application of astringent or anti-

septic pigments, gargles, or pastilles is of any permanent

value.

When infection of the tonsil has taken place, as evidenced

by attacks of acute tonsillitis, chronic lacunar infection,

cervical adenitis, etc., if these conditions have been of short

duration it may still be possible, by attention to the teeth,

and by provision of normal respiration through the nose,

to induce a reduction in the size of the tonsils, and to pro-

mote their return to a healthy condition. Should such

measures fail, the tonsil should be treated like any other

chronically infected gland

—

i.e., it should be removed in its

entirety.

Indications for Operation.—Briefly stated, these are

—

(a) Mechanical interference with normal respiration, deglu-

tition, or voice production.

(b) Chronic infection as indicated by recurrent attacks of

sore throat, acute tonsillitis or peri-tonsillitis (quinsy),

chronic enlargement of the tonsils, chronic cervical adenitis

whether simple or tuberculous, obscure attacks of pyrexia in

young children, and defective conditions of genera! health

if these can be reasonably accounted for by the absorption

of toxins manufactured in a diseased tonsil. The relation-

ship of diseased tonsils, acute and chronic, to rheumatism

has already been discussed (p. 403).

/;; the consideration of such indications, (he surgeon should be
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guided by the pathological condition of the tonsils rather than iv
ihcir stzc. While it is true that large tonsils which hamper
normal breathing and interfere with articulation obviouslv
require removal, it is of equal importance to remember
that much smaller tonsils, which have been invaded by the
tubercle bacillus, or the crypts of which are filled with a
variety of septic organisms and their toxins, may be the
source of serious systemic infection. The hypertrophied
tonsil is obvious to the most casual observer, but often only
a careful examination will reveal the possibilities for evil
which he hidden in the lacuns or recesses of a much smaller
and apparently guileless tonsil.

When adenoids are present with enlarged tonsils they
should be removed at the same time, even though present
in small amount. Their removal is only a matter of five to
ten seconds; it can do no harm, but the parents will be
much disappointed if a year or so after the removal of the
tonsils a second operation on the naso-pharynx has to be
undertaken.

Should moderately enlarged tonsils which have given rise
to no trouble be removed at the same time as adenoids
which have caused definite symptoms and are the primary
cause of intervention ?

f
}

Opinions will differ on this point, and I think the wiser
plan is to obtain the parents' consent to leave the decision
until the patient is under the anaesthetic. If it is then
found that purulent exudation can be expressed from the
tonsillar fossa or the crypts, the tonsils should be removed-
but if the glands appear to be healthy, they may be left in
the hope that natural involution will take place.

OBJECTIONS TO COMPLETE REMOVAL OF
THE TONSILS.

From time to time parents will ask many questions as to the possibl.^ evil
results which may follow this operation upon their child. It may be difiicult
to convince by argument those who "don't believe in operations," but lapse
of time and the failure of general and local treatment will usually correct
that curious type of mental strabismus.

Possibly the most frequent argument against the operation is a liabHtv
of the - tonsils growing again." In loo consecutive cases of enlarged or
diseased tonsils seen in the practice of the author, twenty-three h^d been
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previously " removed " on one or more occasions. In every case the tonsils

had been '-cut" or "snipped off"—a very different operation from

enucleation of the gland !

Then, again, while one parent may supKcst that the " tonsils are there for

a purpose," another will state that the child of a friend has " never been well

since the operation," or that she understands "there is a risk of serious

haemorrhage." In another instance it may be stated that a promising singing

voice " was simply ruined by the operation."

The suggestion that removal of the tonsiN will induce sterility is rarely

heard nowadays, and generally comes from the elderly parent of a one and

only child.

It is a common impression, and urged against operation on the tonsils, that

the child will " grow out of them," to which we may reply that the reverse is

very frequently the case, and while waiting for the desired involution, many
accidents may happen—e.g., the next attack of " swollen glands in the neck "

may not subside, but end in suppuration which will necessitate an external

operation.

To the objection that the tonsils "grow again after removal," we are on
firm ground in assuring the parents that such recurrence is an impossi

bility if the tonsils are completely removed and not merely "sliced" or

"snipped."

As to the " purpose" of the tonsils, we have already shown (p. 400) that

the known functions are not of great importance, and are more than counter
balanced by the evils induced by enlarged or diseased tonsils.

The liability to post-operative haemorrhage is a more reasonable objection,

and the most enthusiastic tonsillectomist will probably agree that the risk is

greater than in the incomplete operation, and that it will be the chief cause
for anxiety when operating on the diseased, fibrotic, and adherent tonsils of

adults. On the other hand, the risk may be reduced to a minimum by
measures which will be detailed when the operation is describe

Similarly, objection may be raised that the traumatism and possibility of

septic complications are greater after the complete than after the partial

operation on the tonsil.

That the traumatism of an enucleation is greater than that of tonsillotomy
is undeniable, but the result more than compensates for the increased dis-

comforts and few extra days involved in convalescence, the last-named being
of no importance when the patient is a child.

The increased traumatism with a larger surface exposed to absorption
necessarily involves a greater possibility of septic complications. These are
surprisingly rare when we consider the number of complete removals practised
at the present day, and also the fact that more frequently than in the past,
small septic tonsils are completely removed which hitherto would have been
left alone—in such cases it is almost impossible to avoid some contamination
of the recess in which the gland was situated.
Even in these circumstances the surgeon can reduce the risk of septic in-

fection to a minimum by careful preparation of the patient and gentle handling
of the tissues involved in the operation.
That the operation of complete removal may be followed bv an alteration

•' .;." ipeasing or singing voice cannot be denied, and the change is not
aiways in the way of improvement, even when the removal of the tonsil has
been performed by experienced and skilled operators.

'.i
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A» a general rule the speaking voice is improved, and one would have liitle

hesitation in operating, especially when chronic tonsillitis appears to be the
main factor in the causation of pharyngitis and laryngitis.
More care will be necessary when enlarged tonsils are present in a young

adult whose voice is of great promise and who proposes to train as a pro-
fessional smger. Still greater circumspection must be exercised when the
Mtabhshed artist consults us for recurring attacks of tonsillitis which hitherto
had never, or rarely, caused any trouble.
Hero we must bear in mind that in voice production the soft palate has two

important functions
: (i) Its valvular function in influencing vocal resonance

(2) Its power of tilting the thyroid cartilages, thereby stretching the vocal
cords, and in this way influencing the quality and pitch of the voice (Hudson
Makuen, Philadelphia).

By inducing relaxation of the soft palate or hampering its muscular action
enlarged or diseased tonsils may act injuriously upon the voice, and they
would be better out of the way. On the other hand, their removal will
necessanly involve a certain amount of traumatism with subsequent cicatrisa
tion of raw surfaces, which frequently results in adhesion between the anterior
and posterior faucial pillars. The greater the traumatism, the greater will be
the cicatrisation.

While preparing this section, the writer has been consulted by a younn
singer whose faucial tonsils with their prolongation into the base of the tongue
had been removed by a skilled operator. Cicatrisation resulted in the base of
the tongue being drawn up (or the soft palate drawn down) to such an extent
that, even after an interval of five months, the oro.pharyngeal aperture is

strikingly small
:
she tires after a few minutes" singing, and the sides of th«

throat ache with the effort. It therefore behoves us to proceed cautiously
with the singer.

If the tonsils are very large, or if. though smaller, they are in a condition
of chronic septic inflammation, the risks to the voice in removing them will
be probably less than the harmful influences attendant on their being allowed
to remain. In their removal great care must be exercised not to cut, tear
bruise or remove any portion of the faucial pillars or of their attachments to
the soft palate.

In the established singer we shall bear in mind that a reputation has been
already attained in spite of the tonsils, and it will be wiser to emplov any or
every topical measure to reduce their size or to remove the septic condition
of the crypts before resorting to operation.

If for any reason removal of the tonsils seems desirable, it would be well
to try the effect of reducing the redundant tissue without resorting to com-
plete removal. In this way we may be able to shorten the length of .he
crypts so that freer drainage will be secured, while the smaller amount of
cicatrisation will not disturb the natural relationship of the parts

In any case, no operation should be performed without the patient having'
given to the surgeon a written statement that he understands, and is willing
to risk any alteration in the voice which may result from the operation
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Operations for Removal of the Tonsils.

These may be divided into two classes according to

whether complete or partial removal of the tonsil be con-

templated :

Class I.—Complete removal. This may be carried out by

—

(a) By the guillotine (tonsillectomy)

(6) Enucleation by dissection.

(c) A combination of both methods, in which sonic

operators prefer the cold -wire snare to the

guillotine, for the removal of the tonsil after it

has been freed by dissection from the pillars of

the fauces.

The object of the operation, whatever technique be

employed, is to remove the whole tonsil

—

i.c., the capsule

with its contained lymphoid tissue.

Class II.—Partial removal. This may be effected by

—

{a) Guillotine.

(6) Scalpel.

(c) Cold-wire snare.

(d) " Morcellement."

(e) Gradual reduction by means of repeated puncture

with the galvano-cautery.

PARTIAL VERSUS COMPLETE REMOVAL OF
THE TONSIL.

At the present moment partial removal of the tonsil is the exception and
complete removal the rule, and it seems unhkely that aiiy reversion of this

order will take place in the near future.

Every surgeon of experience will allow that in many of his patients on whom
a partial operation has been practised, the result has been permanently satis-

factory, and this will be most often the case when the tonsils were removed
for simple hyperplasia (as opposed to chronic inflammation of the lacunx), and
especially in those instances when the glands were of the pedunculated type.

In such patients a well-performed partial operation approaches very closely

in its results to complete removal of the gland in its capsule.

On the other hand, ii must be within the knowledge of every surgeon of

fifteen to twenty years' experience that many of his patients whose tonsils were
partially removed during the earlier years of childhood have returned to him
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(ortohiscolleaKues);,- the later years oi achilcscence or full manhood Ixrauw
of recurrent attacks of tonsillitis, quinsy, or some chronic affection oi the
tonsils.

In i<jt4 the writer mane a careful inquiry into the previous operative lii^torv

of every private patient who consulted him for aflfeciions of the IohmI of
n4 patients, no less than 23 had previously had one or more op«ritinn,
for "r.moval of the tonsils." It is almost unnecessary to add that in lach
case partial operations had l)een performed, and these by many of our n,M
skilled operators.

Complet'. removal in the first instance is the only method by \\ . li such
recurrence of trouble can be avoided, apd since it is impossible to pre.litt tlie

ultimate result of a partial operation, the author has no hesitation in inakm;
complete removal the rule, and reserving tonsillotomy cr partial removal
for special cases.

The objections which have been urtjed against the complete operation li.i\e

already lieen referred to [p. 424).
It would be ridiculous to suggest that the partial and complete operations

are equally easy to perform. The first is an easy operation and a short
apprenticeship will produce an expert, but complete removal is ,-i mure
difficult operation in which uniformly good result- can only I* attained l.v

constant practice coupled with the assistance of a good anesthetist. When
performed by a master-hand, the manipulations often appear to be o( the
simplest, and this has prompted many to attempt the operation who have t.«
opportunities for mastering its technical details. The inevitable result 1.,

lollowed-viz.. that the method itself has been abused because of the imper-
fect results or unhappy complications which have followed its performance
by unskilled operators.

Preliminary Considerations.—In few operations is the
quotation, " yuot homines, tot sententi*," more applicable
than m the matter under consideration, and hence the writer
feels that it may serve the purpose of this work if he de-

scribes the methods usually adopted by himself. At tiie

least they represent the outcome of an experience which,
from time to time, has tested in a practical way the claims
advanced for various procedures carried out with a diversity
of instruments.

Preparation of Patient.—The bowels should be evac-
uated by the administration of an aperient the evening
before the operation.

If the operation is to be performed about nine o'clock in

the mornmg, it will be unnecessary to give the patient anv
food beforehand.

In a child from one to five years of age. or in an iidult,

a hypodermic injection of
,

i,^ grain of atropine may be given
at S.15 o'clock. The injection will diminish the free SLcre-
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tion of mucus in the lower air passages if ether is chosen as

the general anxsthetic.

General Anesthesia.—This will always be necessary

for children, and advisable in patients of r -.y age.

The writer prefers "open ether" until complete narcosis

is produced, and the maintenance of the condition by chloro-

form administered through a Junker's apparatus.

The narcosis must be sufficiently deep to abolish the

coughing and swallowing reflexes, for these will greatly

hamper the surgeon in making a clean dissection (enuclea-

tion), or in securing any bleeding vessel.

It is always an inestimable advantage fur surgeon and

anajsthetist to be familiar with each other's methods.

While it is quite possible to perform tonsillectomy with

a guillotine, and also to remove adenoids during the brief

anaisthesia induced by " gas and oxygen '" or ethyl chloride,

yet the time is not sufficient if it be necessary to secure a

bleeding vessel, or if any delay occurs in the operation.

The advantages and disadvantages of chloroform alone,

or mixed with ether, have been referred to ulieady

(pp. 317. 318)-

Position of the Anaesthetised Patient.—The writer

prefers to have the patient lying on the back, the shoulders

slightly raised by a small sandbag or rolled-up towel, so

that the head is tilted backwards with the occiput just resting

on the table (Plate opp. p. 318). This will prevent blood from

passing into the lower air passages during the operation.

If the head be allowed to hang backwards over the end of

the table, there will be i nsiderable congestion of the field

of operation, and respiration will often be obstructed when

the gag is introduced, by the chin being forced against

the prominent larvnx. In this way the dangers incident

upon general ana thesia may be increased.

Many surgeons in America and a few in this country prefer to operate

with the anjesthetised patient sitting in an upright position. They argue that

the danger of the ana;sthetic is not increased, tlie field of operation is in the

position in which they are iccustomed to examining the patient, and no

blood can enter the lower air passages if the patient's head is tilted a little

torwards. The writer has no experience of tlie method, bu'. possesses an

instinctive, even if groundless prejudice against having an anxsthetised

patient in the sitting position.

II
V
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The Gag.—For ^nildren and young adults Collier's Me
(fig. 176) IS most serviceable. It should be placed as far back
as possible between the molar teeth on the left side, so that
the surgeon standing on the patient's right side has an
unobstructed view of the field of operation ; the gag re-mams m position until both tonsils (and adenoids) have been
removed.

Collier's Gag,

Whillis's gag is also very useful in adults, provided it L.
nserted between the molar teeth, but if placed between the

Fig.
1 77.-Whillis's Mouth Gag for Adults.

incisors it obstructs the view of the throat and encroaches
on the space available for operative manipulations
Tongue RETRACTOR.-The simplest and least productive

of after-soreness is a strand of silk or catgut passed through
the tip of the tongue. ^

The surgeon or anaesthetist who seizes and clamps the
anterior part of the tongue with fenestrated sponge or pile-
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forceps should be subjected to the same treatment for the

same length of time, or at least bp . ,ked to interview the

patient the day after the operation.

Illumination.—An electric headlight is the most con-

venient form of illumination (tig. 178). Many types of small,

portable, four-volt batteries which give ample light are on

the market. In their absence, the throat can be illuminated

by indirect light from a frontal mirror.

FlO. 17S.—F.lectric Forehead l^mi>.

Tonsillectomy with the Guillotine ("Reverse Guillotine"

Method).—The credit for establishing the fact that the larj^e

majority of tonsils, whether pedunculated or embedded, can

be complately removed in their capsules by the guillotine

must be accorded to Drs. Whillis and Pybus of Newcastle-

on-Tyne {Lancet, igio).

The truth of theii contention has been amply verified by

the large nu' her of guillotines which have been devised in

order to ren. r the operation easy, complete, and as blood-

less as possible.

Most of these are based on the pattern of the Mackenzie

guillotine.

When used for tonsillectomy, two points should be remem-

bered :

I. The blade of the instrument should not be very sharp,

so that it may exert a slight cru=Iiing ac well as a cutting

effect.
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2. The loop of the guillotine should be rather smaller ili.m

the tonsil which is to be passed through it.

Mar • devices have been introduced to render the guillo-

tine a hasmostatic as well as a cutting instrument, but an
ordinary Mackenzie guillotine (fig. 179) with a dull-edged

blade is as useful and efficient as any of the more com-
plicated patterns. Amongst the latter, probably Elphick's

pattern (fig. 180) is the best. It contains two superimposed

wuiaiMCkixu

Fig. 179. -Mackenzie's Tonsillotome.

blades : the upper is the crushing blade, and is first pushed

home ; the under blade is the knife, which cuts through

I'lG. iSo.— Klphick's Guillotine

t the crushed tissues. It has been used successfully in hitmo-

philiacs, and the writer can support the claims which have



/'if

1;

!P

I'
'n

•'I'



In-skt.— Iiinsil I •inov
, (I hy Autlidf hy inftliod ili'ii'in <li->ci ll.i-(l.

Ilii

',/ /.

,



OPERATION FOR REMOVAL OF THE TONSII S 4M
been made with i aspect to the " bloodlessness " of tonsil-

lectomy when carried out by the instrument, provided the
crushing blade is allowed to remain in position for at least

two minutes. But even then the operation takes almost as
long as enucleation by dissection, and, furthermore, it is not
less bloodless, and is more liable to destroy certain portions
of the faucial pillars.

Operation.

With the patient lying on the back, the head slightly
extended, and the mouth opened with a suitable gag, the
surgeon stands on the right side of the patient, and taking
the guillotine in his left hand passes the loop behind and
below the left tonsil in such a way that the free portion of
the ring is pressed into the groove between the gland and
the posterior faucial pillar. By depressing the handle of
the instrument he endeavours to lift the tonsil upwards
and forwards as far as possible, so that the extent of the
buried portion of the gland is visible behind the tense an-
terior faucial pillar (fig. i8i). bo far the tonsil is not engaged
in the ring of the guillotine ; it is only lifted up on the ring of
the instrument.

To engage the gland fully, the surgeon now passes his
right index finger into the mouth, and pressing on the pro-
jecting anterior aspect of the tonsil, forces it through the ring
of the guillotine. The blade of the instrument is quickly
advanced to the level of the anterior faucial pillar, and made
to enter the tonsillar recess immediately behind the pillar.
Thus secured against any retraction of the tonsil, the sur-
geon may now remove his finger and slowly force home the
blunted blade. If these manipulations are properly carried
out the tonsil should be brought away in its capsule attached
to th( t)ack or reverse side of the guillotine.
A sterilised wool or gauze sponge is immediately pressed

into the tonsillar recess, and if held there for one minute,
and followed by a second sponge for a similar period, little
bleedm- will occur.

Should hemorrhage continue in spite of sponge pressure,
't will generally be seen to come from the upper and outer
r-Kion ,,f thr lonsillar recess (fig. i,Sj, t). Its source is the

28
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small artery which arises from the plexus formed by the

ascending palatine branch of the facial and the descending

palatine branch of the internal maxillary (Hg. i68).

The vessel can always be seen if the anterior faucial pillar

be lifted upwards and outwards. Pinching the bleeding.

point with artery forceps will nearly always stop the bleeding,

and it is not always necessary to apply a ligature.

If the pillars of the fauces be cut or torn, other sources of

arterial bleeding may have to be secured.

When the left tonsillar recess is dry, the right tonsil may

be removed by a reversal of the manipulations already

described.

Note.—Under no circumstances should the patiait Ik-

returned to bed until bleeding—apart from capillary ok-uv^

—has been checked.

A few extra minutes spent in stopping hcemorrluv^c n ,!\

nothing when compared with the troubles and auxictia

incident on continued or secondary hemorrhage.

In order to draw the tonsil through the guillotine some

surgeons seize the gland in forceps and pull it through the

ring of the instrument before pressing home the cutting

blade. The author is averse to this method because it is

often impossible to avoid removing adherent portions ul

the faucial pillars, and there can be no doubt as to the

increased risk of haemorrhage, both immediate and post-

operative.

Enucleation by Dissection.—While this method is by no

means new, and was formerly reserved for embedded tonsils

which could not be passed through the ring of a guillotine,

the credit for advocating and practising it as the operation

of choice in all cases, is due to Mr. George Waugh {Lanal,

May b, 1909).

Operation.

The free surface of the tonsil with a small portion of the

upper end of the plica triangularis are seized in suitable

forceps (fig. 182) and drawn inwards and slightly upwards,

so as to render prominent the anterior aspect of the tonsil,

together with the structures which cover it.
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A small portion of the mucous membrane just external
to the upper and inner margin of the anterior pillar of the
fauces is now seized in fine-toothed forceps and separated in

Pig. 1S4.— I illcys lonsil Korccps.

an outward direction from the smooth, pale and glistening
capsule which lies immediately beneath it (fig. 182).
Drawing gently on the upper part of the tonsil," the closed

ends of the forceps are inserted between the capsule and
the anterior pillar of the fauces, and the upper pole of the
tonsil IS quickly freed from the surrounding parts, both on its
anterior and posterior aspects. It is the work of a few
seconds to separate the remaining portion of the tonsil in
Its capsule from the tonsillar recess, only leaving it attached
below to Its lingual prolongation.

If the latter is unduly enlarged, the dissection may be
carried into the base of the tongue so that faucial and
lingual prolongations are removed together. Otherwise, when
the faucial tonsil has been freed from all but its lower attach-
ment, the latter may be dissected away by forceps, divided
by scissors, or cut through with an ordinary blunt guillotine.
Bleeding is checked by the firm application of small

pads of gauze.

What little bleeding there may be usually proceeds from
the artery already mentioned (p. 399), and even this can be
prevented by the application of curved artery forceps before
the artery is separated from the capsule, because its point
ot entry can nearly always be identified.
Those who have given a fair trial to the "revrse

guillotine" method, and have also become expert in "enuclea-
lon by dissection," will probably agree with the author that
the last-rrientioned method is more satisfactory than any
other. A child's tonsil can be removed in from 60 to
90 seconds, and checking the bleeding incident to the
'cm,nal of both tonsils will not prolong the whole opera-
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tion for more than Bvc minutes. The supreme advantages

of the dissection operation are

—

(1) That anatomical structures such as the fauciul pillar

are not damaged.

(2) The very small amount of bleeding which results from

the hlimt dissection of the capsule from its surroundings, as

opposed to that which may be encountered when the vessels

are cut through by one of the many forms of guillotines, even

when these are provided with blunt or crushing blades.

For the last reason, enucleation by dissection is pa-

eniinently advisable in young adults or in fully grown

patients in whom hemorrhage may be expected to be fretr

than in children.

There can be no doubt that antesthetists and nurses hold

decided opinions as to the relative bloodlessness incident to

or following enucleation by dissection as compared with

that which may be encountered when the guillotine is used.

Difficulties in Tonsillectomy (Guillotine) or Enucleation

(Dissecting).—The chief difficulty in any method of dpcra-

tion occurs in the small, septic, fibroid tonsils of adults

who have suffered from quinsies or other forms of aciiu

tonsillar inflammation. In such instances the capsule may

be very adherent to the surrounding tissues, and cuii only

be separated by careful and gentle dissection ; if the capsule

is entered or torn, the complete removal of the tonsil will

be rendered difficult and bleeding may be troublesome.

When adenoids and tonsils are to be removed, the latter

should be dealt with first, and any bleeding checked before

the post-nasal space is cleared.

If the reverse order be adopted, the faucial regions may

be obscured by blood trickling from the naso-pharyn\, a

point of practical importance if a bleeding vessel has to bt

secured after the removal of a tonsil.

COMPLICATIONS FOLLOWING COMPLETE REMOVAL
OF THE TONSILS.

I. Hstnorrhage.

Excluding the excessive bleeding which may be expected and ^l}^lul(i be

prepared for in haemophilia, anx'inia, ur abnormal distribution oi \^.~^el5—

I'.i'., aberrant cari>tid— it maybe said that free hamorrha{;c ii. unu ainion
;
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it proccedt from definite arterial sources, and can generally be avoided by

ihe measures already suggested.

Sja^toms and TrMtamt.—The surgeon should suspect this complication

if, while emerging from the aniesthctic, arterial blood is seen to issue from

the (urtient'ii mouth, frequent !«wallowing movements are noticed, or there is

an unusual amount of coughing.

I'ndcr such circumstancen the gag should be reintroduced, the throat care-

ially illuminated, and Ihe source of bleeding looked for and dealt with then

ind there, even if thift entails the .idminiMration of a second an.e-ithctic.

More frequently the h:i-morrhagc in noticed two or three hours after the

operation. At ttrst the patient swallows the blood, which in due course is

vdmiled and is bright red. In the course of half an hour or so, the same
thing happens again ; meanwhile the patient has become paler and the pulse

more rapid. A further repetition of the vomiting or continued spitting of

bright red blood exaggerates the above symptoms, and some restlessness or

sighing may t>e noticeable.

At this stage, examination of the throat will reveal one tonsillar recess (or

both) filled with a large, protruding, greyish-black blood clot, and arterial

blood may sometimes be seen escaping from beneath its lowir border
It is wiser that this clot should be removed because it not only obscures

the source of bleeding, but probably encourages it by distending the fossa

ind preventing that retraction of the tissues upon which we rely for the

natural cessation of bleeding.

To the emptied recess should be applied a pledget of wool or gau/e
moistened with etiual parts of a 20 per cent, solution of cocaine and adrenaline
chloride. If possible, this should be held in position for three to live minutes.
Not infrequently bleeding will have stopped on the removal of the plug and
does not recur. Should it continue, the bleeding- point can be seen, and
since the parts arc now fairly an.isthetised, it may be possible to seize and
clamp the vessel-a procedure which generally stops all further h:emorrhage.

If there is no recurrence during the following half-hour, a hypodermic
injection of morphia should be given, which will calm the patient's mental
anxiety as well as his circulatory system.

If the bleeding cannot be controlled by artery forceps, a ligature should be
placed around the vessel.

The author has had nu experience of stopping h.emorrhage by suturing
I'igether the anterior and posterior faucial pillars, nor of bringing them into
dose apposition by means 01 mcta clips. Both methods are in opposition to
the general surgical rule that the hkeJitifi vessel should be sought for and
secured.

The necessity for tying the extern.M carotid artery Is very exceptional.
In addition to the anxiety which continued or that which secondary

hamorrhagc causes amongst the friends of the patient, we have to bear
m mind the dilliculties which may be incurred in stopping the bleeding in
young and nervous children. These will possibly involve the administra-
tion of a second an:csthetic.

Consequently, it behoves the operator to stop all bleeding at the time of
the primary operation.

2. Septic Complications.

The Kraver types of infection such as general septicarmia or pycemia have
never been seen by the author.
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Some degree of local inflammation caused by pyogenic organisiiis is notuncommon, and is almost unavoidable when tonsils already septic have beenremoved. Such inflammation may be reduced to a minimum—(i) by notunduly stretching, bruising, or tearing the parts during removal h) byapplymg to the raw fossa, when bleeding has been checked, an 'efficient
antiseptic-c.^., chloride of zinc 40 grs. ad Ji.; or "Whitehead's varnish'
(benzom 4, storax 3, balsam of Tolu i, ether pur. 40 ; dissolve, strain, and add
iodoform 4).

3. Pain.

There is more pain after complete removal of the tonsils than after
tonsillotomy (partial removal).

In addition to a sore throat the pain is often felt in the ear. It may be
relieved by aspirin and the application of dry heat to the affected ear.
The effect of complete removal of the tonsils on the voice and other

objections against the operation have already been discussed (p. 424).

Partial Removal of the Tonsils.

(a) By the Guillotine.—Formerly this was the usual
method of operation, and is still practised by many who
have not the opportunity or the inclination to adopt the more
complete methods. It may be performed with or without
general antesthesia, and in the sitting or in the recumbent
posture.

The object of the operation is to remove as much as

possible of the redundant portion of the tonsil, and espe-

cially that part of it which projects beyond the inner margin
of the faucial pillars.

The method will be ofpermanent value only when the tonsils

are rounded, projecting, and more or less pedunculated;
it is almost useless when they are flat and embedded.
The tonsil may be made to enter the ring of the guillotine

from its under or handle aspect, or from its upper aspect.

I.e., the so-called "reversed guillotine " method.
If the patient is a young adult, the tonsils and faicial

regions should be painted with a 15 per rent, solution of

cocaine. After an interval of ten minutes he r-hould sit

upright in front of the surgeon, with the head supported
from behind by the hands of an assistant whose index lingers

press behind the angles of the jaw, so as to render the tonsils

more prominent within the throat. The surgeon then jlresse^

down the patient's tongue with his index finger, insuts the

guillotine in such a way that the lower pole of the tonsil
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first enters che ring, this is then turned upwards and out-

wards, so that the whole projecting portion of tlie tonsil

passes through the loop. Pressing the distal end of the

instrument outwards, the surgeon now forces home the

blade with his left hand.

If the " reversed guillotine " method be adopted, it will be

employed in the manner described on p. 433.

The advantages of the method are that it is rapid, there is

less traumatism, and healing and convalescence are more

rapid. It may be followed by excellent results when the

tonsils are of such a shape that their greater part can be

engaged in the ring of the guillotine before removal.

The disadvantages of the method are its inapplicability to

adherent, small, or embedded tonsils, and its uncertainty of

conferring permanent immunity from inflammatory affections

of that portion of the tonsil which is left behind.

(b) Removal by Scalpel.—The tonsil is seized by suitable

forceps, drawn inwards as far as possible, and the projecting

portion cut off with a scalpel. This method has nothing to

recommend it, and is responsible for a number of cases of

secondary haemorrhage. It is rarely practised.

(c) The Cold-Wire Snare.—Only pedunculated tonsils

can be removed in this way, although the cold snare may
be used to cut through the lower isthmus of a tonsil which

has been otherwise enucleated by dissection.

Tlie cold-wire snare has no advantages over a guillotine in

the removal of a pedunculated tonsil. The smaller amount of

bleeding which follows its use is more than outweighed by

the pain during and after the operation.

{d) Morcellement.—This method was employed for the

removal of embedded tonsils before the introduction of tonsil-

lectomy by guillotine or enucleation by dissection. Various

punch-forceps have been introduced but are rarely used now
in this country.

(() Gradual Reduction by Repeated Galvano-Puncture.

—Like the preceding method, this mode of reducing tonsils

is little practised at the present time. It cannot be denied

that simple hyperplasia of the gland tissue may be effectually

reduced by repeated punctures with the galvano-cautery,

and the method might still find a place in the treatment of
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such enlargement in elderly patients, or when general anss
thesia and a more radical operation are contra-indicated

Its disadvantages are-(i) The length of time required to
reduce large tonsils—it may involve three or four weeks anddunng this time the discomfort suffered from sore throat is
considerable. {2) Its tendency to form bands of cicatricial
tissue withm the tonsil, whereby obstruction of crypts and
retention of their septic contents may be encouraged.

After-Treatment.

The patient should be placed in bed in the position recom-
mended as advisable after the adenoid operation (p. 321).When full consciousness has been restored, he should be
encouraged to sip ice-cold, sweetened barley-water flavoured
with lemon-juice. Little food will be required or asked for
during the first day, but a few teaspoonfuls of cold nutrient
jelly are often more appreciated than beef-tea or milk.
An aperient may be administered durin- the evening

following the operation, in order to get rid of any blood
swallowed after the patient has been returned to bed.

If there is much pain in the throat or ears it will generally
yield to aspirin. In adults, in whom the mental factor is

often a disturbing element which prevents sleep, there can be
little harm in giving a hypodermic injection of morphia or
one of its derivatives.

On the day after the operation the patient should be
encouraged to take soft solids-..^^.. chicken cream, po.inded
fish, " buttered eggs," etc.

In young adults the throat should be cleansed with a warm
alkaline spray or gargle after each meal. For this purpose
a coarse spray of " Eusol " is excellent.

For a few days following the operation the tonsillar recess
will be seen to be covered by a greyish-yellow slough, which
may alarm the parent who is inquisitive enough to examine
the child's throat. This discoloured area of inflamed and
necrotic tissue will be present for five or six davs, and is then
rapidly replaced by healthy granulation tissue. 'No treatment
IS necessary beyond the cleansing measures already advised.
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The modes of infection have already been referred to

{vide p. 402).

The tonsils may be affected as a part of tuberculGUo

pharyngitis, but occasionally they are attacked when the

rest of the pharynx is free. In these cases evidences of

tuberculosis will generally be found in the larynx or lungs.

Hugh Walsham has, however, shown that tubercle may be

primary in the tonsil, and secondarily infect other parts,

such as the lungs, and more especially the cervical glands.

Krueckmann also found tubercle bacilli in the tonsils of

60 per cent, of cases of tuberculosis, and he maintains that

tubercle of the cervical glands always arises from primary
tonsillar infection.

Such observations have been confirmed by others (Ruge,

Peter, Cornil), and it is only necessary here to point out the

importance of thus recognising the tonsils, especially large

unhealthy ones, as portals both of local and systemic

infection. There is little doubt that scrofula, as evidenced
by enlarged cervical glands, is less common to-day than in

the 'sixties and 'seventies, when, as Allbutt says, " it was as

common to see persons marked by scars of scrofula as it still

was to see the marks of the ravages of smallpox," and this

is largely due to the great attention which has of late years

been paid to diseases of the upper air passages, particularly

tonsils and post-nasal growth?, and, it may be added, the

teeth.

Isolated tuberculous ulceration of the tonsils is a very rare

occurrence, but its existence requires to be borne in mind,
otherwise the case might be regarded as syphilitic.

In connection with this subject the chief points of practical

importance are

:

1. The tonsil may be infected primarily by tubercle with-
out causing any naked-eye changes in that gland.

2. Such a primary infection may lead to secondary in-

fection of the cervical glands, the lungs, or other organs.

3. It is probable that the tubercle bacillus can pass through
the tonsil to the cervical glands without causing macro- or
microscopic changes in the tonsil.

v..

i
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4- That when a tuberculous nodule undergoes degenerative
changes m the tonsil, such as caseation or fibrosis, the
capsule of the tonsil is rarely affected, and hence

5. Enucleation of the tonsil in its capsule will suffice to
remove a source of local or of more generalised infection.

BENIGN TUMOURS OF THE TONSIL.
These are represented almost entirely by simple papiiio-

mata and fibromata. The former are epithelial outgrowths
generally arising from the walls of a tonsil crypt, and are
wart-hke in microscopical structure. Similar papillomata
sometimes spring from the margin of the entrance to the
tonsillar fossa. Pedunculated or sessile fibromata may be
seen on the tonsil surface, but they generally arise from an
adjommg crypt. They are smooth on the surface, and re-
semble a fleshy polypus in appearance. The treatment
consists of removal by snare or scissors and touching the
base of origin with the cautery point.

Retention cysts are of inflammatory origin, and should be
treated by complete removal of the tonsil.

MALIGNANT GROWTHS OF THE TONSILS.
This subject has already been dealt with (vide Malignant

Disease of the Pharynx).

CALCULUS OF THE TONSILS.
A calculus, or " tonsillolith," is formed by the calcification

of inflammatory products retained within the tonsil.

They are generally found in the region of the tonsillar

fossa where it is common to see an accumulation of chronic
inflammatory products ; it is probable that they always
take origin in this region.

Occasionally more than one calculus may be present.
They vary in size from mere specks up to masses as big as

a pigeon's egg and weighing an ounce (Robertson. Ilrit.

Med. Jour., 1899). They may be soft and crumbling, or as

hard as stone. Sometimes the surface which is embedded
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in the tonsil is smooth and the free portion rough and
knobby, or it may be polished as though by the passage of

food.

Gruening states that all tonsillar concretions contain

leptothrix elements, and that the presence of this organism

determines the precipitation of the lime in the form of a

carbonate.

According to Mackenzie, tonsillar calculi "consist prin-

cipally of phosphate and carbonate of lime." Their com-
position varies, however, and in Robertson's case the calculus

was mainly composed of phosphates of lime and magnesia,

with only a small amount of carbonate.

Symptoms.— Occasionally a calculus gives rise to no
symptoms and is only accidentally discovered. In other

instances its presence may cause prolonged suppuration with

periodical attacks of acute or subacute inflammatory con-

ditions, or severe pricking and stabbing pains in the faucial

regions and ears. The glands behind the angle of the jaw
may enlarge as a result of the continued irritation. The
concretion may be expelled on the bursting of the abscess

to which its presence has given rise. An accumulation of

chronic inflammatory products under tension in the tonsillar

fossa, is the most fruitful cause of many obscure throat

symptoms which are frequently regarded as of " gouty " or
" rheumatic " origin. Such a cause should always be
suspected when a patient complains of chronic pain in a

tonsil which is enlarged and tender, and which is subject

to recurrent attacks of inflammation.

Treatment.—Small tonsillar calculi may be removed by
forceps or with a small curette, but when large, hard, and
securely embedded, it may be necessary to anicsthetise the
tonsil, seize the calculus in forceps, and free it from its

attachment by a scalpel. The danger of leaving a large

calculus in situ is that if, during an attack of acute tonsillitis,

the tonsillolith should escape from its abscess cavity during
sleep, it may fall into the larynx and asphyxiate the patient.

Such an accident nearly occurred in Robertson's patient.

If the tonsil be hypertrophied, recurrence of the calculus

will be effectually prevented by complete removal of the
tonsil.
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HYPERTROPHY OF THE LINGUAL TONSIL.
The lingual tonsils are masses of lymphoid tissue situated

on each side of the base of the tongue and in front of the
epiglottis. They constitute the fourth tonsil of Waldejv. s
ring, and laterally are continuous with the faucial tonsils
iEtlology.—We know as little of the causes leading to

hypertrophy of these glandular masses as we do of the
similar condition affecting the naso-pharyngeal or faucial
tonsils. As a general rule undue enlargement is lesscommon m children than in adults, but I have seen a
child of nine years of age whose guttural speech was
caused entirely by enlargement of the lingual tonsils, and
when her tongue was projected the soft palate was hidden
by the promment glandular overgrowth.

Diseases which affect the fascial are liable to influence
the lingual tonsils, and this applies to inflammator\-, para-
sitic, specific, and malignant diseases. On the other
hand, the resistance of the lingual tonsils to infection is
greater than that of the faucial, for only once have I seen
an acute abscess of the first-named, and it is certain that
the faucial tonsils are more frequently and more severely
attacked by various pathological conditions
Morbid Anatomy and Pathology.-There is a simple

increase of the lymphoid tissue of the part, which contain,
numerous mucous and albuminous glands. In well-pro-
nounced cases the sulcus, which normally exists between
the root of the tongue and the epiglottis, may be almost
completely obliterated, and the hypertrophy may be uni- or
bi-lateral. Acute and chronic inflammation are the most
frequent pathological conditions aff-ecting the lingual tonsil^
Much attention was formerly directed to a varicose con.

dition of the veins at the base of the tongue, which mav
occur alone or in association with the lymphoid overgrowth"
and these dilated veins were regarded by many as a cause of
some of the parasthesi;f met with in the pharynx {vuk
infra, p. 447). There are few laryngologists who hold this
view at the present time.
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ACUTE INFLAMMATION OF THE LINGUAL
TONSIL.

yCtiology.—Some degree of inflammation in the lingual

tonsils is generally associated with acute inflammation of the

faucial glands, and in most instances both are produced by

the same factors.

I have only seen two cases of acute abscess in the lingual

tonsil, and they followed infection by fish-bones.

Symptoms.—When acute inflammation is limited to the

lingual tonsil there will be pyrexia with its concomitant

general symptoms. If the inflammation is unilateral, the

pain on swallowing and on putting out the tongue will be

also one-sided. The last symptom is especially character-

istic of inflammation of the lingual tonsil. The throaty

voice differs little from that of an ordinary tonsillitis.

Aching pain in the neck may be caused by inflamed glands

behind the angle of the jaw. Other symptoms are very

like those of acute tonsillitis.

Examination of the throat may reveal some degree of

faucial tonsillitis, but the condition of the lingual tonsil can

only be determined satisfactorily by a laryngoscopic mirror.

When the glandular tissue is acutely inflamed it will be

much swollen, so that it fills the space between the epiglottis

behind and the circumvallate papilla; in front.

Prognosis.—Resolution of the inflammation nearly always

takes place. The only cause for anxiety is lest the inflam-

mation should spread to the ary-epiglottic folds, and thus

induce laryngeal obstruction.

Treatment.—This will be the same as for acute lacunar

tonsillitis. If suppuration takes place the abscess should be

evacuated by a curved bistoury guarded with strapping to

within half an inch of its point.

am

I

CHRONIC INFLAMMATION OF THE LINGUAL
TONSIL.

This generally takes the form of hypertrophy ; rarely is

a condition similar to chronic septic tonsillitis of the

faucial glands seen in the lingual tonsil.
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Symptom8.-These are of an indefinite character, andinclude a sense of fulness in the throat, or the sensation asof a foreign body. Probably some cases of the so-called
globus hystericus " are caused by the condition under con-

siderat.on. Tickling in the throat which induces a constant
desire to swallow, irritable cough, fatigue in speaking or sin.-
ing, are other symptoms which may be noticed . DysphagL
IS rare. Baber described a case in which excessive h^pcr.
trophy of the lingual tonsils endangered the life of a childby suffocation. I have already referred to a case (p. 444) inwhich a throaty, guttural voice was caused by great hyper-trophy of the lingual tonsils.

^^
Morbid Pathology.-The hypertrophy is generally hi-

lateral, and U may be of such a degree that the spacebetween the base of the tonpue and the epiglottis is so filledby he gland-tissue that it may be difficult to see the free
portion of the epiglottis.

Not uncommonly a number of enlarged veins coursedownwards and backwards on the surface of the tonsil, and
at numerous points varicose dilatations may be seen
Diagnosis.-The recognition of enlargement of the lingual

tonsil ,s readily effected by means of the laryngoscope.
Under normal conditions there is a distinct interval between
he anterior surface of the epiglottis and the root of the
tongue; if this space be filled up with a soft irregular
grow h of a lymphoid nature, hypertrophy of the lingua!
tonsil may be suspected. In rare instances the swelling may
be caused by an aberrant thyroid gland.
Prognosis.-More than one case has been recorded in

which the lingual tonsil was large enough to cause dyspn.ta,
but this is quite exceptional. In the vast majority of in-
stances, apart from the local discomfort produced bv the
enlargement the condition is quite harmless,
u Treatment—For the slighter degrees of hypertrophy, onlv
general treatment is indicated. This will involve regula'r
action of the bowels, exercise, the avoidance of condiments,
highly seasoned fooa, and excesses in alcohol and tobacco.
The assurance that the symptoms are not caused by " com-
mencing cancer" will often do more towards curing them
tlian the use of any local applications.
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When the hypertrophy is excessive, it may often be reduced

by combining general treatment with the local application

of iodine preparations (No. 45), which the patient can be

taught to apply for himself. Should this fail to relieve the

symptoms, the part should be painted with a 20 per cent,

solution of cocaine, and then two or three punctures made
with a suitably curved falvano-cautery point. These manip-

ulations must be guided by the laryngoscopic mirror. If

the hypertrophy be very great it may be better to remove
it with a suitably curved guillotine.

Ir the matter of operative interference McBride's note of

warning should always be borne in mind :
" It is only when

the neurotic state, which leads to the production of symp-
toms, has been remedied or has been proved irremediable

that the use of the electric cautery is justified in cases where
the hyperplasia is of small extent."

LINGUAL VARIX, OR " VARICOSE VEINS AT
THE BASE OF THE TONGUE."

If the base of the tongue in front of the epiglottis be ex-

amined in a large series of healthy or unhealthy individuals,

it will be noted that a number of small superficial veins

can nearly always be seen coursing over that region from
above downwards.

In exceptional instances th' -e vein

little nodular thickenings, und sti'

dilatations reach the si^e of a hemp
a little larger.

To such conditions as these Ler
term " lingual varix " ur " varicu*

tongue," and he regarded them a

vaso-motor debility, while to their p
elation with hypertrophy of the Imgu,.

ascribed a collection of most divi r

symptoms ranging from such sensatu!

ness In the throat " to "spasmodic tortico

how, here and there,

nofe rarely do these

id or possibly become

to one writer) " paresis of an upper h/wb

two cases of functional aphonia which wert

this condition.

Browr applied the

t the base of the
• lence of general

. alone, or in asso-

;onsil, he and others

^n<i extraordinary

s "
t '-,kling or ful-

anc! (according

€0!-1i?d
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Such a relationship of cause and effect is one from whichmost present-day laryngologists will dissent. (The opinion
of many members of the profession most (lualified tojudL w.libe found m the Lancet from February T5 to March 28. i8of.

It cannot be denied that a fulness of these vessels some'.'
t.mes exists, and that they may occasionally merit the title
varicose, and it is indeed probable that occasionally aeakage from such vessels may simulate hemoptysis, l.ut

that they g.ve rise to such diverse symptoms as have been
suggested IS highly improbable. The student should re-member that the visibility and fulness of the veins at the

nnH\K / I-^°"^"!.
^"^ ''•'^^'y '"'^*''" Physiological limits.

and that this condition should not be made the "scape-
goat simply because no other obvious lesion may k-
present. ^

W.ien we bear in mind that in the opinion of the partisans
of tae varicose vein theory, the appropriate remedy is the
application of the galvano-cautery to the base of the tonguewe shall do well both for our own and our patients' sake toremember McBride's words of caution (in the controversy
already referred to), vi^., " If we are to cauterise every venous
radicle which appears in front of the epiglottis, we shall put
our patients to much needless inconvenience, and perhaps
to some very unnecessary expense."

LINGUAL GOITRE.
This is a tumour consisting mainly of thyroid tissue, which

develops around the upper end of the thyro-glossal duct, and
is situated in the space between the epiglottis and the base
of the tongue. When the tumour is large the normal thyroid
gland may be absent or dimii ished in size.
They are more common in women and may attain the

size of a golf-bull, but they cause few symptoms beyond
those o. obstruction, and this only vhen the tumour reaches
a large size.

Treatment.-When small they should be left alone If
the tumour is large and causes symptoms of obstruct ion,
It may be removed through the mouth, or by an external
incision—trans-hyoid pharyngotomy.
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DISEASES OF THE UVULA.

Owing to its position the uvula naturally suffers when the

soft palate and fauces are affected ; hence it is liable to in-

flammation, and to be the seat of the local manifestations of

measles, scarlet fever, diphtheria, syphilis, tubercle, malignant

disease, etc. Occasionally the uvula seems to be the starting-

point of an inflammation which for a time remains limited to

this structure. In some cases the engorgement of the uvula

may proceed to such a degree that it may attain the size of

a child's thumb, or even form a sausage-shaped tumour con-

cealing the arches of the palate and the tonsils. Suffocative

attacks have been known to occur in cases of great tedema
of the uvula, and an i-ritating cough is usually present even
when there is only moderate enlargement.

Treatment.—When the uvula is acutely inflamed, the

application of a 20 per cent, solution of cocaine, by the

spray or soft brush, will often suffice to give relief, and the

sucking of pellets of ice will serve the same end. Such
measures should be accompanied by appropriate treatment

of any constitutional disease which may predispose to the

local inflammation. If these means fail, astringent applica-

tions such as the glycerine of tannin or of alum may be

er.iployed. In cases of extreme oedema puncture or scarifica-

tion will be required; only in exceptional circumstances
will it be necessary to amputate an cedematous or an
inflamed uvula.

Elongation of Uvula.

By repeated attacks of inflammation in the faucial

regions, the uvula may become permanently elongated. In
one instance the uvula was so long that the patient could
take it between his teeth. On removal it was found to be
four inches in length, its lower extremity terminating in a
knob. An elongated uvula frequently gives rise to an irri-

tating cough, especially when the patient is in the recumbent
position ; this fact should be borne in mind in investigating

cases of nocturnal coughing. It may also produce the sensa-

tion of a foreign body in the throat, or cause an inclination

to vomit. Singers and voice users commonly ascribe any
Z9

:'U
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i

vocal detect to the uvula, but very often the trouble is due to
a general relaxation of the soft palate in which the uvula
only takes a part, and these conditions may be caused by
nasal or naso-pharyngeal catarrh. Schech states that elonga-
tion of the uvula may produce spasm of the glottis, especiallym alcoholic subjects, and Mantle has described a case of
laryngismus m a child cured by removal of the uvula.
Treatment.—In the first place it is necessary to improve

the general health, to treat any nasal or naso-pharyngeal
diseases, and to remember that removal of the uvi'^ is not
often necessary. Chronic alcoholics and excessive smokers
suffer most from an elongated uvula. In these subjects the
palate and uvula are often relaxed, very congested, and so
sensitive that merely opening the mouth causes retching.
In treating such cases it is obvious that to remove only
a portion of the long uvula is to treat an effect and to
overlook the causative factors. If there be constipation
a mixture containing the sulphates of iron and magnesium
(formula No. 20) will usually diminish the relaxed condition
of the palate and uvula. Then local astringents may be
tried. A combination of the extract of krameria and cocaine
made into a pastille is often very effectual ; or astringent
gargles such as alum or tannic acid may be ordered. The
application of nitrate of silver fused on a probe usually gives
at all events, temporary relief. If these measures fail, the
elongated organ must be amputated.
Though many appliances have been devised for the ampu-

tation of the uvula, this is best effected in the following
manner

:

UvuLOTOMv.—The uvula should be painted with a 10 per
cent, solution of cocaine, and after an interval of five to ten
minutes the surgeon should direct a bright light into the
pharynx and ask the patient to depress his own tongue with
a suitable spatula. With the left hand the end of the uvula
should then be seized in a suitable pair of forceps (tig. 1S4,

p. 435), drawn slightly forwards, and divided with an ordinary
pair of sharp scissors—the little operation will be rendered
easier if the scissors have fairly long handles and the llades
are curved on the flat. Cire should be taken not to exci t loo

much traction on the uvula, otherwise the mucous membrane
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is drawn down and cut off, leaving a raw stump, which is

slow to heal. The uvula should be so amputated ihat the

raw surface lies on its posterior aspect, for by this means the

wound will not during healing be exposed to the passage of

food. It is not desirable to remove the org."n level with the

palate, but to remove only the redundant portion.

Kio. 185.— I'viila Forceps.

The indications for uvulotomy as laid down by Semon are

as follows : "(i) Elongation to such a degree that the uvula,

especially during sleep, is sucked into the larynx and produces
attacks of suffocation

; (2) the coexistence of a long, thick

uvula with a persistent feeling of irritation in the throat, and
a constant tickling cough ; but it must be distinctly under-
stood that this indication is valid only after careful examina-
tion of the pharynx, larynx, and thorax, and after exclusion
of all other possible causes ; ( j) the hindrance offered by a
very long uvula to the performance of delicate endolaryngeal

Fig. 186.—Uvula Scissors.

operations
; (4) malignant disease starting from the uvula."

Thtro can be no doubt that frequently the uvula is removed
unnecessarily, as the reasons for its removal are but rarely
met with. It should be borne in mind that the pain on
swallowing, which sometimes follows the operation may be
severe and persistent, and rarely the haemorrhage has been
excessive. The most effectual way to arrest the bleeding is

to gargle a mixture of tannic and gallic acids (formula
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No. 4) as recommended by Mackenzie, and failing this to
seize the stump in forceps or clamp, or to apply the cautery
to the bleeding-point.

Malformations of the Uvula.

The uvula may be cleft, giving rise to a bifid conditio"

;

or there may be two uvulas, and these may be situated side
by side, or one may be in front of the other.
Apparent absence of the uvula is generally to be accounted

for by its destruction through tertiary syphilitic or lupoid
ulceration. In other instances it has been accidentally re-
moved during operations on the tonsil or adenoids.

Growths of the Vvilla.

Papilloma, cavernous angeioma, epithelioma, etc., have
been recorded as taking their origin from the uvula.
The benign growths may be snipped off with scissors or

removed with the galvano-caustic loop. In the case of
malignant disease of the uvula it is desirable not only to
remove the growth, but also a wide area of healthy tissue
around it.



CHAPTER XV:

ACUTE SEPTIC INFLAMMATION OF
THROAT.

THE

Under this heading certain well-known acute inflammatory

conditions affecting the throat, larynx, and surrounding

regions will be discussed.

These include

:

r. Superficial septic inflammation, the so-called '* hospital

sore throat."

2. Acute septic inflammation of the pharynx and larynx—
[a] acute oedema of the pharynx and larynx; (b) erysipelas

of the throat ; (c) acute phlegmon of the pharynx ; \d) gan-

grenous pharyngitis.

J. Ludwig's angina, or submaxillary cellulitis.

4. Acute cellulitis 0/ the neck.

These diverse clinical manifestations are classed together

—

1. Because of their pathological identity.

2. For the reason that one or more of them may be met
with in the same patient

—

e.g., a septic inflammation of the

pharynx often spreads to and involves the laryngeal struc-

tures, while a cervical or submaxillary cellulitis may spread
to the tissues of the pharynx and larynx, and I'icc versa.

iEtiology.—Froai clinical and bacteriological evidence, Semen (Med.
Chirurg. Trans., 1895, p. 181) regards the various forms of acute septic in-

H.imination of the throat, such as " hospital sore throat." acute a-dema of the
pharynx and laryn.x, phlegmon and erysipelas of these parts, and Ludwig's
angina or subma.xillary cellulitis, as identical pathological processes. He
pointed out that these vary only in the nature and degree of virulence of
the int'ective organisms, and that the particular clinical type produced by an
^mection will largely depend on the situation and nature of the tissues into
which the poison first gains entrj-.

In these contentions Semon was upheld by the late Professor Kanthack
;

453
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they were further confirmed by de Santi in four carefuliv r^rnr^-^
to-day the identity of the pathological priesseTh 1^,^ unf "'"'n'

'"''

cognised. This qualification is necefsary beclTthe e a e s ill Z!" ' Tnot agree that erysipelas of the pharynx and pWegmr are In^l^^^^^^logical processes, and base their argument on the rfiff^rln^.K f
"^ ^"

clinical pictures exhibited by the tlo co„di"ions Th/v
•/'""" '"*

erysipelas of the pharynx is'generluy secoSyto ladi TieT '?
d.sease is less severe, and suppuration is ve^y exceptional- no.ch'^?!;

''''

particulars differing from phlegmonou. pharyng"is
"' '"'^^

In the large majority of these septic inflammations a ^im,.,
apparently identical with Fehleisen's S/r.//.cc,cc^ ' l^,'/,,^7':';'";^^
demonstrated. In other instances the organism mayX the sL/ Tpyogenes aureus, Baallus coli cov„„unis, the Aficro^Sr/.m". o^a ''':

observations have shown, the Pncumococcus (p. 46^
'''

in th^'l^T"'""" T''
^•'"" *"''y """""^"^ '»" ulceration or through a breach

m'e^slet
^"'°" °' '""^'""'^"^" ^^-^ ^'^^ ^'-'-' g'-^s^J^SiTeS::

Since recurrent attacks of facial erysipelas have been proved to be due f„foci of suppuration within the nose or naso-pharynx it [s nrohl. ,f fothe instances the infection may pass downwTds'i ad Tfo wal" ^lead to septic inflammations of the throat and larynx
'orwards, and

^^
Finally, .n a few instances these inflammations have appeared in epidemic

irZ^^^^^ C*u«es.-Acute septic inflammations of the throat are liableo attack those whose general .esistance is lowered by overwork or ev^nt.on. especally when they live in insanitary surroundlngr r„dc, uch

f'a'vriT "7^"''''
'r' •" "'^ "°^^' "--pharynx, throat, o ee nfavour the development of a spreading inflammation. Chronic ale lli rahas been frequently noticed in Ludwig's angina

a'tohuhsra

to^l?J''?^**°°';"T'^'**"""8^-'^'"^ appearances will vary accrcling

While the morbid changes may be limited to the pharynx l.rvnv oreel ular tissues of the neck, yet the outstanding and most daSou a^l^^^

:nS„::?;iSr"'°"^
"^

'- '^"^ ""''^-^^ '^ --^- ^^^^^
Superficial septic pharyngitis may be regarded as the simplest ..1 u se

Zt:rV:l2T'r\ '"> " l'^^
^^^-^ '^'^ ordinarySmLLr:

nfih7,r
^ y r " '"^'^"^"y- This is exemplified by a deeper coiu-cstion

JSS glanS ^^
'''"*"°"'' '"" ^' " '""'"^ "•'"^"^'^'^ involvement „( the

bvYnflrJi'/"^^'''"°".
'"'''^'' "^" submucous tissues these become inhU, acdby .nflammatory products, the nature of which will vary with the v ce

the pS°nxUhe 'nf'"'
'""'T

'" "^'^ '""^^ '^P- (acute l.tl01 tne phar>nx) the exudation may.be of a serous character- in the moresevere suppuration (phlegmon) or even gangrene ma> o^«,r
'

'

swol'SVnd ^Irr "' ^"'=\'.^"'='«°" 'he mucous membranes hcv„neswollen and u^dematous, and this last-mentioned feature is of dangerous
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significance when the inRammation spreads towards the larynx. Here

there are definite areas where the submucous areolar tissue is excessive

in amount and loose in texture. The chief of these are the glosso-epiglottic

and pyriform fossx, the aryepiglc^tic folds, and the arytenoid regions.

When these regions are swollen and ccdematous, the entrance to the

larynx may be so obstructed that dyspnti-a and even asphyxiation may
result {vide (Edematous Laryngitis, p. 550). In fact, it is the possibility of a

sudden and fatal asphyxia which is paramount in the minds of those who
have these cases under their charge.

The cervical glands are always more or less enlarged and swollen, and in

the severer types of inflammation a tender, brawny intiltration of the neck

lakes place, while suppuration in the connective-tissue planes may add a

further complication to the primary disease.

In submaxillary cellulitis, or Ludwig's angina there is a brawny intiltra-

tion of the tissues between the chin and the hy °>id bone, or even as low as the

sternum. The floor of the mouth below the anterior half of the tongue is also

swollen, and here again a-dema of the laryngeal structures may supervene.

In all types of septic inflammation of the pharynx, and more particularly in

the suppurative forms, there will be the possibility of general septicvmia,

or such visceral complications as pneumonia, inflammation of the mediastina,

pleurisy, pericarditis, peritonitis, meningitis, or other evidences of secondary

infection.

Symptoms.—These will vary according to the type,

extent, and severity of the infection. Sometimes the general

symptoms attract most attention ; in other instances the local

changes claim chief notice. In either case the disease is

characterised by an atypical course resulting from the

wandering character of the infection.

Commencing with a chill or rigor, the fever may reach

104° to 106° F., although in some of the most virulent in-

fections the temperature may be subnormal or only slightly

raised.

The supervention of rigors or hyperpyrexia during the

later stages of the disease points to local suppuration or a

more gc^ "^ •alised infection.

The e although full and bounding at first, quickly

becomes . equent and feeble, and at the same time prostra-

tion will be more evident and a muttering delirium not

infrequent.

When the initial lesion is in the pharynx, sore throat and
dysphagia are prominent symptoms, and an cedematous
uvula produces the sensation of a foreign body, or it may
be the chief factor in the production of an irritating cough.

Hoarseness or considerable alteration in the ordinary voice
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tt^'la^nx.'""
"'" ''' •"«-"""-tion starts in or extends to

Pain and stiffness of the neck are nearly always mm

phagia and the sensation of a foreign body are nc -as d

di ;on.t:f:fTh' 'T^^ ^'^ ^° *'^ phylaTand L ,•

mTd^irte^'dll;:/^'^'"^
^^ ^^" ^' ^° ^'^'^ --•->• "f the

Extension of inflammation to the lungs will be indicnted

an/r^..'
''""1'"* ""'"''y °^ blood-stained expectorS nand by the usual s.gns of pulmonary c^dema. OtherTvltoms may suggest the supervention of pleurisy, pericardr;pneumon.a, or infection of the mediastina

P'^'^'^^'^^'^n

t.on while the association of these symptoms with para! si

lii:;::?tfeTti:r
°^°^^^-^ °^ ^^^ iin.bs w/po.^;:

uniomm:;:;;f:rundTft':"^'
^''"'"^"°"^' ^"^ -^- '-^ "-

This brief sketch of the symptoms will apply to most

acute infectious phlegmon "-takes place, or still uor..gangrene supervenes the general and uZ\ !
'

^llZo^r "" """"'"''" ' '"P-*''= 'o '»ke food

the",e''°etTsv';"«
™'- 7 '""""^''"^V cellulili,,, apart fr„„,

he br" athinr^ 1

of prostration, pyrexia, and dyspha,in,

less severity than the wen-.L^n ':;;er:l:e%""lfLl
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to. For example, Logan Turner (Edin. Med. Journ., May,

1902) records a case in which the inflammation and oedema
were hmited to the area lying between the base of the tongue

and the epiglottis, the anterior surface of which was acutely

swollen, and of a bright red colour. The patient recovered.

Most laryngologists will be able to recall instances of mild

cases of septic pharyngitis and laryngitis, in which the super-

vention of hoarseness with slight cedema of the epiglottis or

of the arytenoids have led them to set their laryngotomy or

tracheotomy instruments in order, but the necessity for using

them did not occur.

Whichever type acute septic inflammation of the throat

may assume, the disease runs a rapid course and its issue is

rarely more than a matter of four to seven days ; indeed, a

case may be fatal in twelve to twenty-four hours.

If recovery takes place, the patient is left in a very weak
condition and a prolonged convalescence is the rule. When
the disease terminates fatally, the cause of death may be
sudden heart -failure, asphyxia, general septicaemia, or it

may be brought about ly one of the complications already

referred to.

Examination.—Since the appearances, like the symptoms
vary with the type of inflammation present, it may be well

to discuss these separately, so long as we remember the ten-

dency of the aff'ection to spread from one region to another.

M
lit?

'iiS

I. Superficial Septic Pharyngitis, or

Throat."

Hospital Sore

The appearances resemble those of an acute lacunar ton-
sillitis, but the inflammation is more severe, as evidenced
by the dark red hypera;mia and the oedema of the uvula and
surrounding parts, together with glandular swelling in the
neck.

if

2. Acute Septic Inflammation of the Pharynx and Larynx.

There is great swelling, redness, and cedema of the
pharyngeal mucosa. In the laryngoscopic mirror the epi-

glottis will be seen to be folded on itself, while the cedema
of its free borders, of the aryepiglottic folds, and of the

?i

I i is
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mucous membrane covering the arytenoid cartilages, will
prevent any view of the glottis from being attained. All themflamed areas are bathed in a secretion of mucus ormuco-pus.

In "angina epiglottida anterior " (riV/r subra) the inflam-
matory appearances will be limited to the region between theUngual tonsil and the anterior surface of the epiglottis
cervical adenitis is generally present.

Eo^ipelns of the Throat.^Tho appearances differ from those
seen ,n acute tonsillitis and pharyngitis by their greater
mtensity. The congested area may be sharply defined, and
not infrequently the process exhibits a " migratory character
making its appearance in a fresh place and fading away at'
Its former site " (E. Yonge). The inflammation may spread
to the ear, larynx, or through the nose to the skin of the
tace. The cervical glands are enlarged and tender

Acute Phlegmon of the Throat.-Great swelling and redness
of the pharyngeal mucosa. When suppuration takes placem the submucous tissues, localised abscesses or diffuse puru-
lent infiltration will be observed. The cervical glands are
enlarged and tender. If the larynx becomes involved, there
will be great oedema of the epiglottis, aryepiglottic folds,
and arytenoid regions.

Gangrenous Phao^f^itis.-B^^^^ or greyish sloughs appear
in the intensely m.lamed areas, the tonsils being most fre-
quently affected. When the sloughs separate an ulcerated
surface is left covered with a foul-smelling secretion. The
ulceration may spread to neighbouring structures. The
affection is rare, and is met with in the acute specific fevers
in children, and occasionally in adults as a complication of
ulcerative conditions in the mouth and throat.

3. Ludwig's Angina.
The most obvious features are the brawny induration over

Zlr flu T^ ^"'^ *^' '^^"'"S °f the tissues in the
floor of the mouth. The last-named may force the tongue
upwards and backwards, so that breathing becomesdifHci.lt
and swallowing almost an impossibility. CEdema of the
larynx may supervene and thus contribute a very dangerous
complication. -^ ''
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4. Cellulitis of the Neck.

The tissues are swollen, tender, and of a brawny con-

sistence. The condition may be primary or secondary and,

like those already mentioned, may be complicate ' by redema

of the larynx.

Diagnosis.—The sudden onset of the disease, the marked
prostration of the patient, the intensity of the local symp-

toms, marked engorgement and inflammation of the infected

regions, the tendency to spread and involve the neighbouring

tissues—all these conditions serve to distinguish acute septic

inflammation of the throat from the milder and less infective

forms of angina. The discovery of the streptococcus in

the secretions of the throat would still further establish the

diagnosis.

Prognosis.—All cases of septic inflammation of the throat

must be regarded as serious, for not only has the patient to

contend against a general toxamia, but his powers of re-

sistance are severely handicapped by the difficulty of taking

nourishment, and there is always the possibility of the

supHjrvention of oedema of the larynx and the consequent
dyspncea resulting therefrom.

Hospital sore throat and acute oedema of the pharynx and
larynx are the least dangerous of the septic inflammations of

the pharynx. Erysipelas of the pharynx has often ended in

recovery. Modern observation has corroborated the truth of

the Hippocratic aphorism, " When erysipelas extends from
within outwards it is a favourable symptom, but when it

it removes to the internal surfaces it is a deadly one."

Phlegmon, or acute suppurative inflammation of the sub-

murous areolar tissue is nearly always fatal and the same
may be said of gangrenous pharyngitis. Ludwig's angina
and cellulitis in the neck have often ended in recovery when
early and free incisions have been made into the infected

tissues, provided that the general resistance of the patient
has not been undermined by chronic alcoholism or consti-

tutional disease.

The most common cause of death is failure of the heart.

(Edema of the larynx may come on so rapidly that death may
occur before there is time for the performance of trache-

i'f
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otomy
;
extension of the disease to the lungs may set up

a low form of pneumonia or pulmonary cedema ; or, lastly
the patient may die from general toxsemia or cerebral com-
plications. As a general rule, in a case which is goiiifj to
recover, the inflammatory symptoms rapidly reach thoir
height and rapidly disappear, in which case the p.ititnt
makes an excellent even though it be a slow recovery.
Treatment.—The patient should be kept in bed in

a room with a temperature of about 60° 1'., an ice collir
should be applied to the neck, and he should have pellets of
ice to suck. If he be seen early, a calomel purge is us.ful
The general treatment will consist of measures adapted to
support the patient in overcoming the evil effects of the
septic absorption, and to this end constant feeding with
liquid and assimilable food such as strong beef tea, beef
essence (formula No. 74), or raw eggs beaten up with milk,
IS useful. If dysphagia be severe nutrient enemata or sup.
positories may be necessary. Stimulants, strychnine, and
inhalation of oxygen are usually called for, because of the
tendency to cardiac depression and failure. When the dis-

ease is confined to the pharynx, tincture of the perchloride
of iron (formula No. ig) alone or combined with j grains of
quinine should be given every three or four hours. If the
larynx is implicated and there are spasmodic attacks of
dyspncea, 10 to 20 grains of bromide of potassium should
be administered instead of the iron mixture in order to
diminish the tendency to spasm of the glottis. Salicylate
of ammonium in 20-grain doses every three hours lias been
found especially useful in erysipelatous affections with great
rise of temperature associated with delirium and a tenderuy
to cerebral complications.

Anti-streptococcic serum has been found of so much
service in cutaneous erysipelas that it certainly should be
tried m septic inflammation of the throat if the Strcptococcm
Pyo{^encs is found

; 10 to 20 c.c. should be injected with the
same precautions as are employed in using diphtheria anti-
toxic serum, and the injection may be repeated in twentv-
four hours if necessary.

W. D. Harmer (Proc. Internat. Congr. Med., Lond.. i-,i j,

sect. 15, part 11.) records his experiences in the treatment of

!s
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acute septic infections by means of " killed sensitised

vaccines." The results suggest that in this form of therapy

we may have a most valuable method of combating the

types of systemic infection under consideration.

When the symptoms of laryngeal stenosis increase, the

pharynx and larynx should be painted with a 20 per cent,

solution of cocaine. Its first effect is usually to cause a

profuse secretion of mucus and saiiva, followed by a notable

diminution in the bulk of the swollen parts. In certain

cases it has been found that painting the swollen ' Tts

with cocaine has caused such a diminution in the t(

that respiration has been rendered comparatively ea^

scarification or laryngotomy have not been necessary,

after waiting for half an hour or an hour then* be no n

improvement in the symptoms, the parts should be u

scarified, and for this purpose Mackenzie's guarded lar\ rm I

lancet is the best.

Energetic counter-irritation by means of sinapism> the

throat, chest, back, and shoulder-blades has been foum most

successful and should certainly be tried. The (jues-tion "'f

tracheotomy will, of co, '1 ive to be considered, and it

death threatens from obsti> to the respirati' •> it >-^

clearly the duty of the surgeon lu obviate this temiucy b\

opening the windpipe. The operation must not ' ielayed

until the patient's strength is exhausted and h. alrt d\

semi-asphyxiated. In view of the somewhat un- tisfactoiy

results of tracheotomy, the adherents of intubation have pi '

forward a claim for it in the relief of dyspnoea. But it w lii

be only in a very limited r jmber of cases of laryngeal

tedema that intubation can '.x- attempted with any chanct^

of success. In the great maj ;ity the swelling comes on sc

rapidly, is so extensive, and the secretions are so profuse,

that even if it were possible to intubate the larynx, the

tube would soon be closed over by the swollen tissues or

its lumen occluded by inspissated mucus. Nevertheless,

Sajous claims that even under these circumstances brilliant

results have been obtained in America by the use of the

Dwyer intubation tubes.

In gangrenous pharyngitis, in r ddition to general treat-

ment, every effort should be made to keep the throat

,f-ii
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clean by means of warm alkalino washes, peroxid.. ofhydrogen, chlorme water, and iodoform insufHations
n submaxillary cellolitis (angina Ludovici) a fret-'innsion

.n the mesia hne from the chin to the hyoid bone, andt«^ mches deep, must be made early in the case; a

T 7a kL
"^! "'"'"y ^^^^P^'^' ^"d »he gloved rtnlshould be introduced into the wound in order to sc."rchfor any local.sed collection of pus in the neighbourhood

in thrj""' H ''!tl'''
?'*^^'^ drainage-tube is finally insn the wound and hot fomentations applied every hour un^e mflammat,on subsides. Such an o^-ration isLst aout under local mfiltration ana-sthesia. because the adm.ms

tration of general anesthesia may seriously depress an nlrcadv
overtaxed heart and depressed nervous systeni.

^

ot free mcisions and provision for drainage.

PNEUMOCOCCUS INVASION OF THE THROAT.
This is a comparatively rare affection. Sir Felix Scmon

?oo hoi
'" "''.' '\'^"- '^^'•'''^"' -^/"A-'-W. Deccnber,

190., both recovered, and a third case in the Drilnh Mc.lual
Journal, June 2U, i,,,h. The last case was complicated bv

!nd ^"f
^7^'°" °f/"'"'-nary and laryngeal tuberculos.s,and the pat.ent d.ed. Alex. Tweedie (Journ. of Un,„.l..

htaUy
"^ '^''^ "^^'^ which termmatcd

chn.cal appearances and symptoms which the disease inav
assume.

tv'rc^li:;^oi''f.i«-,r^'*'''^"^^'''''''"'^''^
^^""" -ys "-' he had "seen

dU eS fro
'
Lnv t

' "T ''''"^' '''''' '"-"•nctcrisec! bv .-. curse curclv

h >u •

^"°''
" '° '"«= '" "'h<-T diseases of th.-,t" part-in.„dv bv

ii^r^c^diZs nr:r "'"'"^'"""^ '^'^•^-- into,;:!;;!!,,";: innal;^

oCletc and 3h " "" """^ i'nprovcmen.s which .-.ppe" red .„ :.ndcr

w-^ o .S. Tv
'^^•^'^^^••7'"'»«' » ^'Tt.iinty. but which repeatedh .avc

eerta nl> spont... eously. .„ the other one du.in^- a,, i.,di,|.. ., „ ,• ...i.n-
treatnicnt-conii.lctcrctoverv took place

bv'ulceSo'n ofthV'^' '>T
'''"' ''''' '••''=»"^'«^'^'*ed by profound n-then,a,by ulceration of the atiected part., by an almost entirely afebrile course, and
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by complete absence of nwelling of the cervical lymphatic Klands ; that in

the Artt case pncumococci were present almost in pure culture, whilxl in the

•ccond case the culture consisted predominatingly of pncumococci, and thut

in twth cases towards the end a punched-out tu^s of Hubslancc occurred,

whilst by far the lireatcr part of the ulcers healed without leaving any

KarrinK behind.

"

In one case the disease ran its course in nine months.

Of Mr. Tweedic's patients, two represented the chronic or asthenic type of

the disease, one having sutlered from November, ii)io, to July, i(;ii, the

other from June to August, 191 2, while the third, an acute case, ran its course

in about four weeks. In each instance pure cultures of pncumncocci were
obtained from the active lesions.

They differed from the cases described by Sir Kcli.x Semon in that "the

main form of the local I.-slim in each case appeared tn the naked eye as an

indolent, necrotic, mon or less locali "d, sloughing area quite distinct from

any pathological state ..suatly associated with the term 'abscess.' I'p to the

last few days of the disease there was no iinpairmeni of appetite or nialai-<c

corresponding with the progressive weakness, raised temperature, or seventy

of the disease generally."

Cask I.—Commenced with sore throat. Amongst other details he records

arytenoid inliltration, accumulaHon of inuco-pus in the pyriforin sinuses,

dysphagia, phlegmonous condition of the neck, and symptoms indicating

Kxalised necrosis of the cricoid cartilage.

C.vne II.—Commenced with husky voice, phlegmonous condition of the

neck, requiring incisions. No lesions in pharyn.x or nasal cavities. Left

ventricul.ir band swollen, and later laryngeal obstruction icessitated

tracheotomy. Necrosis of left side of thyroid cartilage with biniis leading

liito pharynx.

Case III.—Commenced with sore throat. Tonsils and peritonsillar regions

injected and swollen, but no ulceration or membranous deposit. Brawny
cellulitis of submaxillary and submental regions. Took food well. Tonsil

incised, no pus, Pyrexia.

In nu case did an autogenous vaccine produce any relief or stay the

progress of the disease.

If the histories of these six cases arc studied, it will be seen how closely

the early laryngeal syn-.ptoms of pneumococcic infection may resemble those

of tuberculous laryngitis, and. again, how diverse the symptoms may be.

The presence of ulceration, absence of pyrexia and cervical adenitis, may
stroityly suggest syphilis, but the disappearance and reappearance of the

ulceration, and its healing without cicatrisation, are points in which the

rneumococcic differs from the venereal lesion.

Prognosis,—A stuily of the few recorded cases makes a forecast of the
issue of the affection a matter of conjecture, and it must always be regarded
as a serious disea •.

Treatment.
—

'. is has been unsatisfactory. Kven though pure cultures of

the I'licuiuococcus have been obtained in some of the cases and autogenous
vaccines administered, no good cHects have been recorded

; indeed, the

reverse was the case in one of Semon's patients.

Local treatment seems equally inettective, and it would seem that our
elfcirts should be directed to keeping the inflamed or ulcerated areas as clean
an

1 Dbbible by means of cleansing and antiseptic washes, pigments, or

I
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pas,lies. Pain can be relieved by acelyl-salicylic acid (aspirin) and opiumor.tsdenvat.ve.,wh.le everything should be done to keep „p the «cn

""

fresh ai"
''""" '' "'""^ "' """"^"'"^ ^"°'*' ^"^-'-'s, ."I

VINCENT'S ANGINA.
{Ulcerative tonsillitis, ulcero-mcmbranous tonsillitis.)

Definition and iEtiology.-By Vincent's angina is m.kI.t.
stood an ulcerative form of tonsillitis which is associated
with the presence and preponderance of spirocha-tcs and
fusiform bodies. So numerous and characteristic are these
organisms that the disease has been shortly defined as a
"fuso-spiriUary lesion of the tonsil" (Wingrave). Moure(l!or.
deaux) and Vincent were the first to describe the angina in
i«9«. while an exhaustive clinical and pathological account
was published by Vincent in 1905 {Lancet).
Predisposing Causes.-In conditions of health no adult

mouth or throat is free from the spirochate, especially i„
the presence of diseased tonsils, decaving teeth, or intlamcd
gums, but their striking preponderance in Vincent's angina
is probably due to some peculiar combination of such factors
with others which reduce the vitality or resistance u( the
patient. The prevalence of the condition amongst our
young soldiers and recruits (1914-1015) ,s possibly caused
by the exhaustion incident to hard training, coupled with
defective hygienic conditions inseparable from winter life

in closely laced tents, overcrowded huts, or barracks. The
contagiousness of the disease has not been proved
Morbid Anatomy and Histology.-While many varieties

of the aifection have been reported, two distinct forms are
met with in practice: one which runs its course in a few
days, another which persists for weeks. Either may 1. resent
one of the three following local t> pes

:

1. Small multiple plaques or patches which coriesnonu
with the lacuna; of the tonsils.

2. A solitary, unilateral, circumscribed "wash-leather
patch," with but slight cedema and shallow ulceration.

3- A large, deep, irregular ulceration (solitary).
In Its earlier stages a patch is easily detached but rapidly

re-forms. Later, it bleeds readily on leinoval of the sl.uigh,
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which comes away in small pieces rather than as a continuous

membrane. The patch is generally elevated, sharply circum-

scribed but irregular in outline ; if it be detached a necrotic

: .a is seen on which a new slough is soon formed. In this

the characteristic organisms are found but never filaments

of fibrin as seen in diphtheria.

In those forms which persist for weeks the ulcer is

generally unilateral, excavated, ragged, and bleeds readily

when the slough is detached. The latter is of a dirty-grey

|.-|,; 1S7.— Fuso-spir'llary Organisms of Vincent's Anirina.

(I'r.Hn Jtiurti. I.arynt;ol., Dcromber, 1915. Kindly lent by Dr. Wyatt Wingravf.)

colour and in marked contrast to the normal tonsil tissue

which surrounds it.

The characteristic organisms of Vincent's angina have been

shown to be the cause of inflammation in many other parts

of the body, and hence the tonsillar lesion must be regarded

only in the light of a particular local manifestation.

The typical lesion produced by the fuso-spirillum is a

pseudo-membranous ulceration in which this organism pre-

dominates in a mixed infection. False membranes may also

be formed by the Klebs-Loeffler bacillus of diphtheria, the

streptococcus, staphylococcus, pncumococcus, Micrococcus

! %
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cf^rrhahs, Bacillus coli, and other organisms, and in nearly
all of these a mixed infection is the rule. " Consequently
we have Vmcenfs angina present with diphtheria, in scarlej
tever, m measles, or with syphilitic lesions of the throat or
with other non-diphtheritic pseudo-membranous inflam-
mations produced by the streptococcus, the staphylococcus
or other organisms. In the majority of such cases of mixed
infections, the organisms of Vincents angina, while they
rnight be the predominating ones, and the actual cause of
the disease, are usually entirely overlooked because they do
not grow on the ordinary culture media, and in examination
tor the pathogenic organisms they are discovered only by
direct examination of a smear made from the swab or
curett:.^e of the ulcer or membrane" (Halstead, Trans
Amer. Laryng. Ass., 1912).

If such an examination were more frequently made
Vincents angina would not be considered so rare an affec-
tion as It IS supposed to be. Too often it is mistaken fo^
diphtheria or a syphilitic lesion.

Rolleston {Brit. Journ. Children's Dis., vol. vii., 1910) says that of 18 .8-

of a
1 forms of membranous anginas, and but 3-1 per cent of he „on

bS::f*STenor?",,:'f
°^'" ''^"'•' ""'' "°'-' oMhrMieCn Z.

tion tf susS/h"^ M^^^^
'" '^"' °"t 0^687 swabs sent for cxamina.

anSna Aofl^^hfi'^ '.'° ^^ *='"*• *"'^ ^'"^^'^ *" ^ Vincents

was V^7cent'f»n ,
' '''''*'

^u^"°'"''
clinically as diphtheria, one of them

i^reTr";::cimer'"
'""' '^''^ P-dominance of the fusiform baci.iu.

For information concerning the histological features of
the spirochaete and fusiform rod, methods of staininJ,^ etc.,
the reader is referred to VVingrave's article in ih^ Journal oj
Laryngology, December, 1915. It will suffice to say that.
unlike those of syphilis, the spirochetes of Vincent's angina
are essentially superficial, being confined either to the
surface of the tonsil or to its crypts." Their culture in
ordinary artificial media is very difficnlt, and hence the
necessity for " smear " preparations in their detection.
There are two types of the disease :

j-T^P^ •'*~^" *^'^ *^^ ^^^^^^^ ^^s to be distinguished from
diphtheria and other pseudo-membranous anginas.
Symptoms.—The local symptoms are more severe than the
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constitutional. There is considerable dysphagia, and the

breath is foetid. The temperature is normal, or the pyrexia

is only slight.

The false membrane covers an ulceration of one or both

tonsils, and may extend to the uvula or soft palate. If

removed it generally re-forms, and often there is an

accompanying stomatitis and gingivitis. The membrane

may be of the same colour and indistinguishable by the

naked eye from a true diphtheritic membrane, although as

a general rule it is much more brittle. (Edema of the

uvula and soft palate is frequent and there is a marked

tendency to destruction of tissue with resulting cicatrisation ;

in this last respect it differs from diphtheria. The glands

in the neck are frequently enlarged and painful, especially

when there is considerable admixture of pyogenic organisms.

The false membrane may continue from a few days to several

weeks.

When Vincent's angina supervenes on diphtheria, scarlet

fever, or measles, it is apt to be a very severe and fatal

complication. In these secondary cases there may be little

pyrexia, but the profound prostration, rapid and feeble pulse,

nervous irritability, sleeplessness, and tremor, all point to an

intense degree of toxaemia. The necrosis of affected tissues

is rapid and extensive.

Both sexes are affected and at all ages, but as a rule the

diphtheritic type is more common under eighteen years

of age.

Type II.—The ulceration is more limited, and bears a

striking resemblance to syphilis. The ulcers, covered with

a pseudo-membrane, may be superficial or deep, single or

multiple, and affect one or both tonsils. The lesion may
resemble a mucous patch or a tertiary ulcer, or, as in a

patient recently seen by the author, both conditions may
be present at the same time.

Sometimes the pharynx and larynx may be involved

Healing is apt to be followed by cicatrisation, and hence

the likelihood of confusing the disease with syphilis.

Cervical adenitis is frequent.

This type is commoner in adult life than in young people.

Symptoms.—There is usually some dysphagia, but it may

i,
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not be severe and is rarely so distressing as that which
accompanies the commoner forms of acute inflammation of
the tonsil or of the peri-tonsillar tissues.

A foul odour of the breath is characteristic of the fuso-
spirillary lesion. Sometimes the ulceration may extend to
the gums, especially if carious or foul teeth are present.
The general health may be little affected and not infre-
quently there is a history of previous similar attacks.
From the foregoing it will be noted that in each type of

uncomplicated Vincent's angina the constitutional synip-
toms may be slight, in spite of the aggressive appearances of
the local lesion, and that when such symptoms are present
the>- are probably caused by the addition of pyogenic organ-
isms, and are altogether milder than those seen in the profound
toxamia of diphtheria.

Prognosis.—Uncomplicated or primary Vincent's angina
of the tonsils is not usually a grave disease, but it may
become so if the larynx, trachea, or bronchi become infected
by the characteristic organisms.

The type resembling a syphilitic lesion is of better prog-
nosis than the pseudo-diphtheritic form.
The least hopeful cases are those in which the fuso-spirillary

infection complicates the local manifestations of one o"^ the
acute specific fevers.

Diagnosis.—The local lesion is likely to be confused with
diphtheria or with syphilis.

From diphtheria, Vincent's angina differs in the absence of
grave constitutional symptoms indicating a profound toxamia;
the false membrane is more brittle and contains no Hbrin fila-

ments. Finally, the presence of fuso-spirillary organisms
and the absence of Klebs - Loeffler bacilli will serve to

differentiate the nature of the disease.

Ill the absence of any history or of any iocal stigmata of

syphilis, and in the presence " of a mucous patch " or uf an
ulcer resembling a tertiary syphilitic lesion, the diagnosis
between that disease and Vincent's angina may be niore
difficult. The ulcer of \'incent's angina is usually surrounded
by more or less normal-looking tonsillar tissue, whenas a
well-defined halo of hyperaemia is generally seen amund
a syphilitic ulcer in the tonsil, palate, or pharynx.
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It is characteristic of Vincent's disease that the organisms

are superficial, they are present in great numbers in the

necrotic tissue, and are easily detected in smear prepara-

tions. The spirocli,eta pallida of syphilis is more sparsely

distributed in the deeper, living tissues of the ulcer, and

requires long and tedious search for its detection.

In any case of doubt the Wassermann reaction might de-

cide the issue, and its evidence may be of particular value

when we have to determine whether an old scar, which may

be present in the throat, is of syphilitic origin or whether it

may not have been caused by a previous attack of Vincent's

angina. For it must not be forgotten that a scar in the soft

palate, or in the faucial pillars, or on the posterior pharyngeal

wall, is not necessarily an evidence of syphilis any more

than it is of Vincent's angina, lupus, or any other ulcerative

lesion.

Treatment.—In mild cases this is very satisfactory. The

pseudo-membrane should be gently removed, the ulcerated

surface ana.sthetised with cocaine and then painted with a

5 per cent, alcoholic solution of trikresol. This may be

applied to the ulcer three or four times daily until improve-

ment takes place, and then at longer intervals. Others

have found good results from the application of trichloracetic

acid, pure tincture of iodine, or of an alcoholic solution of

methylene blue. Probably any strong antiseptic will be effi-

cacious, but whichever is used, it is essential to remove

all the membrane or necrotic tissue before making the

application to the raw ulcerated surface.

Dysphagia can be relieved by orthoform or anaisthesin.

Little progress will be made while unclean or diseased

teeth are allowed to remain.

When \incent's angina complicates the graver lesions of

the acute specific fevers, treatment will be unsatisfactory

if the patient is prostrated by toxaemia or if breathing is

hampered by laryngeal obstruction.

Under such circumstances we can only adopt measures

directed to increase the genfal resistance of the patient,

and those which will keep the infected regions as clean as

possible.

\accine therapy has so far proved a failure. Even in the
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presence of a negative Wassermann reaction, the injection

MEMBRANOUS PHARYNGITIS
{Non-diphtheritic.)

asf rrsuf;7fn/''r '"r^''"'
'"^y ^°"" "P°" *he throat

Klei:Sk°rbSr '^ '"•"°-^-'-^ ^^^^^ than the

ofi'nfectL^h^'^'^r''-^^
^'^ traumatism; (/) as a resultot.nfect.on by such m.cro-organisms as the staphylococcus

streptococcus pneumococcus. Bacillus coli communis or'

specltvt
'""'"^^ '' '' ' ^^-P''^^^^^" of certain :.::

corTolffl '"r'" ^"I""
""^y '"'"^t f''°'" ^^^ svvallowing ofcorrosive flu.ds, and common instances may be seen after

^tis and?
°" °/ the galvano-cautery to granular phar

"

Wh?n .h
"^ 'u'^

^^y' ^^^^^ operations on the tonsils.

alreldv enn'm'"T ;i"'
'' """'^'^ ^^ '^' ^^^^erial infectionsalready enumerated .t .s generally seen on the tonsils but it

n d^nhth ^Vu " ''""^y '° ^^'""^ °^ ^° ^'dely diffused asin d.phther.a The symptoms are less severe than in thatdisease, and the Klebs-Loeffler bacilli are absent.

fev;rnnr-^*°T* •' ^°""
i'

"'°'"" frequently seen in scarlet

Svn?nr''°"^"^:"
'"'"''"'' ^"^ ^"^ frequently in typhoid.Symptoms.-The symptoms are those of angina-,.

ce,Lt»; T'"^
'" ^^wallowing. and enlarged and inflamed

cervical glands. The.r severity will depend very largely on

he LZ7 ?f'' ^'''r"!'"'"'
°^ '^' '"f^'^ting organism andthe general condition of the patient.

ore^ln^r'^'T'^^' f'l'
"""^ ^"^ ^e to ascertain the

presence or absence of the Klebs-Loeffler bacillus. If diph-thena can be excluded, our views as to the nature of themalady and treatment of the patient will be guided bv the

fcferre™"^"
°"^ """ ""^^^^ °^ ^^^ micro-organisms al'rmdy

Prognosis-This will largely depend on the general
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condition of the patient, the type of organism present,

and the presence of any general systemic infection. Mem-

branous pharyngitis complicating scarlet fever or measles

in young children may be of grave significance, especially

when there is an extensive deposit, or signs of a spreadmg

septic pharyngitis declare themselves. Under such circum-

stances visceral complications of a septic nature may exclude

the probability of recovery.

Treatment.—This will be based on the nature of the

primary illness and the extent of the local complication ;
in

any case every effort should be made to keep the throat as

clean as possible (vide Diphtheria, p. 493).

LEPROSY OF NOSE, PHARYNX, AND
LARYNX.

It is nearly always in its tubercular form that leprosy

manifests itself in the upper air passages.

In nerve leprosy (anatsthetic leprosy), according to Hillis, the

throat is not affected until the disease has existed for more

than five years* Ana:sthesia of the palate and pharynx may

occur, together with a certain degree of motor paralysis.

Pathology.—It will be out of place in such a work as this

to enter upon the ajtiology and pathology of leprosy in

general, but as regards the latter it may be said that the

disease is caused by a bacillus closely resembling the tubercle

bacillus, and that Bergengruen has conclusively shown that

the so-called " globi " are bacillary thrombi lying in the

dilated lymphatics, that the lepra giant cell develops from

the lymphatic endothelium, and that the spread of the

disease is mainly by means of the lymphatics. Like lupus,

the local manifestations may take the form of infiltration,

ulceration, and cicatrisation.

Invasion.—Tubercular leprosy usually begins with repeated

attacks of nasal catarrh, epistaxis, and fever, and by some it

is thought that the disease commences in the nose in the

form of an infiltration or ulceration of the cartilage of the

seotum. These symptoms may be present for years before

the skin is affected or the signs of anaesthetic leprosy declare

th'jmselves.

ilillf H
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the nasal secretions—spread.
prt-stnt m

i^v^dc supra), that organ becomes early irnp cated n
'

th.n vl '
"asaJ."i"coi,s membrane is red and velvet liko

alrophic rhinitis is produced
' °" '""''" '»

ain,os';^;:f;^' :zt:z:ztt::rT,r'''\""'" ^

appear during one of .he attacks if ever abou ZT.r'
r:,:'-tondtrrrr'ait?"^?-"^
may be recognised.

affection. Three stages

appeS:XTrrf„t:^r,^^^^^^^^^

pi>:^^^xtt^rr;:;,,s;-i:;:—

s

Ihe appearance to an inHltration bv t-Uow Th
n,=mbrane looks as if it „as varnild an^i.Tn™™;:
h;^"^''°"' .he epiglottis ;nd1beZZ

.hat a„,tb4^"t;rw:t''h ',:rthro':t:""^
'- ""'=—
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2. The second stage begins with the formation of tubercles,

and with a diminution of the general swelling of the mucosa.

In the mouth and pharyngeal regions the tubercles appear

in the tip and root of the tongue, in the buccal mucous

membrane, in the pillars of the fauces, the uvula and soft

palate, as well as in the nose and naso-pharynx. The

tubercles are of a whitish-yellow colour and may be isolated

or clustered in groups ; they vary in size from a pin's head

to a hen's egg, and also differ in their quickness of growth.

When cicatrisation takes place, the buccal aperture may

be narrowed to a small hole or the oro-pharynx contracted

to such a degree that swallowing is difficult.

In the larynx the epiglottis is the favourite region for the

deposit of tubercles, and when these involve the aryepiglottic

folds and petiolar regions, the lumen of the larynx may be

so reduced that dyspnoea and stridor become well-marked

symptoms. The free portion of the epiglottis may be so

deformed by infiltration and cedema as to resemble a swollen

prepuce.

The leprous tubercles may invade the ventricular bands

and less commonly the vocal cords which show considerable

power of resistance to infiltration.

It is a noteworthy fact that the tubercle deposits of

laryngeal leprosy are ana;sthetic.

3. The third stage is that of ulceration.

The ulcers which result from the breaking down of the

tubercles are at first small, round, and elevated like the

"mucous patch" of syphilis, but they eventually extend

until the deeper parts are affected. The uvula is often

ulcerated and frequently destroyed. There is loss of sub-

stance in the soft palate and fauces followed by cicatricial

contraction. The posterior wall is usually much ulcerated

and the ulcers are usually circular. In the larynx ulcera-

tion may penetrate to the cartilages which finally become

necrosed and may be expelled with the secretion. The

disease, however, rarely attains this stage, because the

patients die before it is reached.

During these stages the foetor of the breath is inde-

scribable, and the voice is reduced to a whisper, but

complete aphonia is uncommon.

n^r
i

•'

ui^

m



474 DISEASES OF THE NOSE AND THROAT

refeJL t JT- '^

T'''
symptoms have already been

of the Schneidenan membrane may give rise to inJrference with nasal respiration, the se'se'of smell is „ S

hJZ
^^^-

^^u^^
^"'* '"y"'' '^"""K the early stages of

feoX 'r^,%T'"'
'^'P'""^ °' ^^>"-« ^"d ticking

.•

'

ine throat t.nd fatigue on speaking
Later on. when tubercle deposit, cicatrisation, or ulcera-

tien s°hT' '^"rT .^''^"^">' ^''^"^'^ hoarse and asdthen shnll, and finJly is reduced to a whisper, but comnletaphon,a only rarely occurs. At first therfi; no dXuin breathmg or ,n swallowing. As stenosis of the hr 1cornes on very gradually and is seldom very severe. rSetomy ,s only exceptionally required, but occasionally s dd«dema may occur and necessitate this operation. ^

the nfrT'^^'P'"'^ ^^'"''"e the mucous membrane c,f

l„n„c
'^'^ ^"" Pf''^^^' '"^"''^^ t° ^ distinguished fromlupus, cancer, and syphilis.

In nasal leprosy the detection of the characteristic Imcillim the secretions should establish the nature of the diseaseThe pharyngeal lesions are generally and the laryngeal
les.ons are always secondary to the cutaneous manifestatic ns:otherwise, except in the absence of anesthesia in syphilisthe laryngeal lesions of this disease and leprosy hav

•'

characteristics in common. ^ ^t- manj

anH!l^MIv*'?
^Vassermann reaction and the failure of

syphilis in a differential diagnosis.

mo?.rr'"'°' r f -^^ ' "•' ^^'""'^ ^^ ^^«°^'^tcd with pul-monary manifestations, and the local lesions arc- n^uallv

'Eh "n
^"^^-"'-^ "'«- are pale and super.icial.

uhile those of leprosy are deeper and more defined.

lenrn^T T'c""^ '^l
^^'^'"'' ^"°"'^ ^' distinguished from

cuZ7 ^^
^''*/^' '^' ^^"^^ •« "«--^ ^-en without

lnnn"H
."'°"'- .^ ''-'''^"^ ^^" '^ anesthetic, whereas a

lupoid cicatrix retains the normal sensibility of the nff rted
part. '

It is unlikely that a sensitive and painful cancerous ulcer
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would be confused with the superficial, painless ulcer of

leprosy.
_ ,

Prognosis.—As leprosy is practically an incurable disease

(though Ramon de la Sota claims to have completely cured

one patient), only temporary amelioration of the symptoms

can be expected from treatment of the local lesions.

Treatment—The nose, pharynx, and larynx should be

sprayed with . calin^ and antiseptic solutions (formulas

Nos. 50, 51, and 52). If ulceration occurs, sprays of carbolic

acid or insufflation of iodoform should be employed. Ramon

de la Sota recommends a i per cent, solution of resorcin and

iodoform dissolved in ether as a local application to ulcerated

surfaces. Antiseptic gargles should be freely used and the

swallowing of infective material prevented.

Tracheotomy or intubation may be required in some

cases.

THE THROAT AFFECTIONS OF THE SPECIFIC
INFECTIOUS DISEASES.

Measles.

Acute catarrh of the nose, pharynx, and fauces are charac-

teristic of measles. Almost invariably on the second or

third day of the disease an eruption of small red points or

patches appears on the roof of the mouth and the velum of

the palate giving a stippled redness to the parts. These

red points must be carefully distinguished from what are

known as Koplik spots. The last named are very useful in

diagnosis, because they are seen in a large proportion of

cases about the second day before the characteristic rash

comes out. They usually disappear when the rash com-

mences, and are situated on the buccal mucous membrane

opposite the molar teeth where they take the form of whitish

spots with a red areola. At a later stage the areolae extend

and the mucous membrane becomes generally red, with

closely set whitish spots.

Abuut twenty-four hours after the appearance of those

symptoms, acute nasal catarrh with sneezing, lacrymation, and

photophobia appear. Within another twenty-four hours the

!TTm
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rash usually appears, but may he delayd till the .hirifourth day; its app,.urancc coincides with In exU t"'

The laryngeal symptoms may commence durintr or 1,. f„rthe eruptive stage, or their onset may be delayed untrash ,s fad.ng away. In sev ere cases of laryngi .^ ul
"

,.

of he mucous men,brane and even an absc s^na; o
' "

Membranous laryngitis is a rare but very danL'erc
pI.cat.on of measles. According to Mlcken/le it

"

ar ses latPr w:,,^,.* , .

'aamg, but it sometimes

pa^stto'il'r
^•"''^

i
'° characteristic of measles may

po nt d out t :?Th'" "\' "'"^> ^"'^ '^ "^'^ ^'^^^^y »-"

rhiniH=
^vmptoms o. such diso...-, as atrophic

Ifflc in;T'T """' «"PP"^afon. adenoids, and toSaffections have l>een first noticed after an attacL of mca
1

'

lesln: u'ill b"T'
°^^h\"-''. pharyngeal, and 1 ^ allesions vv.Il be found ,n the chapters dealing with those ^ub-

Rtttheln (German Measles)
^^Sor.^ throat is an almost constant sympton, of C.n.an

anItheT/is'ot'n
"'

'"'T'""^
"•^"'^">- --'-tcdand sw.lK,,,there .s often some mtlammatory swelling of the ton.ls.

Scarlet Fever.

•ever, and the possibility of this disease being prc.cnt
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should always be remembered when sore throat occurs in a

child, and is associated with fever, nausea and vomitmg.

Differ^'nt varieties of sore throat may be met with ;

I. The typical condition is a scvfre aitarrhal ittflummaUon

.

The tonsils, pillars of fauces, palate, uvula, and pharynx are

deep red and swollen. Associated with this there may be

some inflammatory tedema.

2 The appearance presented may be that of a lacunar

tunMllitis. The swelling and infiltration of the parts mvolved

arc well marked, and a certain amount of cervical adenitis is

present.

^. Memhninons A,inina.— This variety may commence

during the first, week of infection by the formation of a

yellowish, friable membrane which, forming on the tonsils

or fauces, rapidly spreads to the neighbouring regions, and

even to the larvnx. High temperature, dysphagia, and in-

flammation of the cervical glands and the cellular tissue of

the neck are concomitant symptoms.

When the membrane appears later in the disease it is often

a true diphtheria, while less frequently it may be '^ue to

infection by the Bacillus fttsiformis (Vincenfs angina).

4. Phlegmonous A H^awa.—This is an acute septic infection

of the pharynx characterised by sloughing and destructive

ulceration of the infected regions, which may infect the nose,

naso-pharynx, ears, and larynx (vide p. 458).

Treatment.— In the simple form of scarlet fever the only

local treatment required is the application of a mild anti-

septic solution containing chlorate of potash and borax. In

the septic form stronger antiseptics must be employed, and of

these undoubtedly the best is chlorine. This is prepared

by mixing strong hydrochloric acid .th potassium chlorate

anil shaking up with water (hydrochloric acid, 111 v. :
chlorate

of potash, gr. ix. ; water, ^i.). The above solution should

be diluted with an equal volume of water. The throat should

be syringed as described in discussing the treatment of

diphtheria. The head should be held over a basin, and the

throat thoroughly irrigated every three hours with a four-

ounce rubber syringe, the nozzle of which is introduced

between the teeth at the ba. >f i' "- moutli. If di] '.heria

be suspected, antitoxin shoi,, b.. given at once without

f )
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fusiform bacillus of Vincent's angina
^''^'"'""'^ ^"'^ the

Smallpox

sn^^l^:!^^!^l::r:''' ^^-^ '-- ^^ the nose .ay

the^stutr:trrar^^^^^^r-- •- ^^^ -- -
palate, fauces, and phar^c and TthT^"""'

""''^ ''^"'^ ^«^^

on the skin. ^ ' ^ '^^ *''^ ^""^^ tune it is seen

The same condition is often seen in th^ i

attack the trachea and even extli K , ^'^L"^'
'^ ""^J"

tion. There is usually a considerable .
'''"'^"

matory swelling associated wih it LTh""' 1 '"'^=^"'-

-ay occur. Owing to the moisture of thr" 'r^'"seldom that the doc^s ann^or ,.
mouth, u is

They o.eur at first^^tlhSVe; sTStr^v t^^^"^^^'

^rt^tUot; m -f/;- -i^^-^^::::''!^
rnembrane lnthe?a;rtC:tr^^^^^^^^^
toms of a laryngitis occurring about th! ILh div

-?"
however, u is not of a severe character Lat,/

'' "'"
?'

disease-,..., about the ninth to the twe ith rf °"u
'" '^'^

swelhn, of the face has reached its r^^ximum~""
'''

laryngitis with great cedema of IZ
"'*.'",'"""'' ^n acute

epiglottic folds m'ayoccur'Thep^t:?S '"' ^^^'

mischief ,s sometimes so rapid that I./k
^'""''*"'>'

before relief can be obtained an.
""^^ '^^' i'^'''

is unusual. In rare case. 1 ,

^ ^'''""^ ^^^ «'"»is

with necrosis ofr c^^ag r^tn? ^e^'

'''
''Tplace, cicatrisation may give rise to ^ [ I

""^'^ '''^''

renders it vulnerable to the bacillus of H^fl ^" P''^''^^'^

diphtheritic exudation may appt ^11 ?"" '' ''"
V^patient may show signs /I ° u^ ^^""'' °' ^^e
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tenth day, and runs a rapid and fatal course. Fortunately

it is a rare complication.

Treatment—Where the eruption is limited to the mouth,

antiseptic or slightly astringent gargles, such as formulae

Nos I 3 6, and 7, may be used, or effervescing lozenges

ioncaining 3 grains of chlorate of potassium and i grain of

cocaine may be given. (Edema of the larynx should be

treated by scarification, or, if necessary, by tracheotomy.

Varicella.

Vesicles having slightly reddened bases may be observed

on the palate, buccal mucous membrane, tongue, pharynx,

and tonsils. They often persist for some time. In rare

instances the eruption has occurred in the larynx and may

cause symptoms of obstruction requiring tracheotomy or

intubation.

Whooping Cough.

Epistaxis, symptoms of nasal catarrh and laryngitis, are

not uncommon in the earlier phases cf whooping cough.

In the spasmodic stage hyperaemia, (cdema, and hamor-

'hage may result. Severe laryngeal spasm may result in

convulsions and death.

Enteric Fever.

Epistaxis is a common symptom at the onset of enteric

fever and generally occurs about the sec.-, . or third day.

When this symptom is associated with jache, pyrexia,

and constipation or diarrhoea, the possibility of typhoid

infection is well founded.

At the commencement of the disease there may be some

erythema of the pharynx and the tonsils may be swollen,

but there is nothing characteristic. Occasionally in typhoid

fever there appear on the soft palate a few small shallow

ulcers, sharply limited, varying in size from a pin's head to a

linseed, with a greyish coating, and surrounded by a reddened

zone. The glands are not enlarged, there is no pain, and

typhoid bacilli are not present.

if'

' i.
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Laryngeal Complications.
In certain instances enteric fpv^r «,o.,

laryngitis and the symptoms of the l.T.^
commence as a

febrile condition thai it s not until h.
'"'^ "" ""^'^ '^'

symptoms have been overlooked because thVr''^"^'^''

Two forms of laryngitis have been recognised:

wi h wCs/rpiTat'ot dT" ™ """"« '"^ ""^^ "-
swallowing. T;acZ;l7„trr' P-/1 "i'^^""'

'"

necrosis of ,he cricoldrCen^oTdtlTs'
"'^'™'°"- ^°^

Ihe occurrence of an excavafpH .,1^

Mhrared .issues and .he prrn^'o '

^e TZifctnll

of enteric fever belg aplbl"
'

r / '° '".'"e possibiUt,

breath and expectoration
=on,n,„„,cat,on by the

In other instances the ulceration may be caused b, th.invasion of pyogenic organisms. ^
"

ha^?g°un' an"d sreff"""^'''""' "^•'''''''--"valescence

comptirpoibir T:,r,irde' ^r"^ '^ ^p-"'-*

.mpLion in the^fSir^ e^o^nlt^dllX
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cause sudden death. Should re every take place, there may

be trouble later on in connection with the voice and breathing,

arising from cicatrisation of the ulcerated part, or from

ankylosis of the crico-arytenoid join'

.

Paralysis of the laryngeal muscles may occur, probably

as the result of neuritis. It comes on during convalescence,

and may be temporary or permanent.

Prognosis.—This will vary with the degree, extent, and

situation of the laryngeal inflammation. Involvement of the

larynx should always be regarded seriously, because more

than half of the cases prove fatal even when recognised and

treated.

Treatment.—In the simple inflammatory cases soothing

and antiseptic inhalations (formulae Nos. 68 and 71) may be

ordered. In the more severe forms counter-irritation to the

larjnx by applying blisters externally has been advised. If

symptoms of laryngeal stenosis are caused by oedema, peri-

chondritis, or ulceration, tracheotomy should not be delayed,

because it will tend to prevent exhaustion of the patient,

and will afford rest to the already inflamed regions of the

larynx.

If recovery takes place, it may be months or eve.T

years before the cannula can be dispensed with owing to

cicatrisation following ulceration, or to the collapse which

results from extensive destruction of the framework of the

larynx. The treatment of chroi.ic stenosis v/ill be referred

to later.

Influenza.

When this disease affects the upper air passages it may
cause (i) inflammatory symptoms or (2) neuroses.

1. Inflammatory Symptoms.—A catarrhal condition of the

nose, pharynx, and larynx, exists in many cases of influenza.

The nasal symptoms do not differ, except in their greater

intensity, from those of an ordinary acute "coryza," but

there is usually a greater df ;ree of general depression, and

pulmonary complications are more frequent.

Acute inflammation of the nasal accessory sinuses is more

fiequ ntly caused by influeniJa than by any other acute

specific fever. The chief symptoms indicative of such a

3«

i m ^
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comphcat.on are frontal, supra-orbital, or ocular "neurakMa"
and profuse, purulent, or muco-purulent nasal discharge
(f«^^ Inflammation of the Nasal Accessory Sinuses).
When acute and fatal meningitis follows on nasalsymptoms of mfluenzal origin, it may be that the infection

has passed directly to the meninges by the communicating
lymphatic vessels (p. 7). or that a latent empyema of an
accessory sinus has been stirred to unwonted activity
Symptoms indicative of infection of the naso-pharynx arecommon, and take the form of obstruction of nasal breathing

excessive post-nasal discharge, and aural symptoms in varying
degree of seventy, ^ ^

JlH"^ ^'l^'^?
^''^'! °^'"'' ^^"*^ pharyngeal catanl,,

swelhng and redness of the mucous membrane, and dys-

fnn ^!r;- T""^'
^°"^'"'t'« 's oi frequent occurrence, peri-

h^bermt^itr^^"'
^"' ^^"" P'^^^'"^"^"^ P^-^-^'^'^

In the larynx the conditions met with are very varied. In
the milder cases slight catarrhal laryngitis is observed, giving
rise to hoarseness and aphonia. In the more severe cases
there IS a varying degree of congestion of the cords. Occasion-

Hn..J'^ ^!u t " 5"^^' '"'^ '^°^°"' *"'i the expectoration is
inged with blood, the so-called hemorrhagic laryngitis.U.dema of the larynx has been observed as a sec uel of

influenza. Superhcial ulceration of the vocal cords not
infrequently occurs. Sometimes swelling of the mucousmembrane IS a marked feature, the inter-arytenoid folds
being particularly affected. In cases of greater seventy,edema and even abscess of the larynx have been met u ith
as compucations or sequela;.

The chief characteristics of influenzal infection of the

l^rn'' ^rT'^''
"'' '*'"'' '"""'^y' intractability to ordi.mry

methods of treatment, and their tendency to complications.
2. iV.»m.x-Anosmia is not uncommonly a sequel of in-

fluenza wlien this infection is marked by nasal sympton.s.
In the laryn.x there may be paralysis of the internal tensors

of the cords which produces a weak or toneless voice. The
laryngoscopic appearances will be described later

Rarely the abductor muscles of one side may be paralysed
so that the voice is considerably altered. The writer has
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seen two such cases and in both the weakness of the cord

passed off. Both patients suffered from an acute attack

of influenza, but in neither were there any general or throat

conditions suggesting the possibility of diphtheria.

Bilateral adductor paresis of the cords—a functional dis-

order—is a not uncommon symptom in females recovering

from influenza.

Treatment.—Apart from the treatment of the influenza

there is nothing peculiar in the local conditions of the

pharynx and larynx which demands special attention. The

various complications affecting these parts must be treated

on the same lines as similar affections produced by other

causes.

DIPHTHERIA.*

Diphtheria is an acute infective disease due to invasion of

the body by a specific bacterium, the Klebs-Loeftler Barjtllus

diphtheria:.

The area of bacterial invasion is strictly local, and the

general effects are brought about by the absorption of a

soluble toxin manufactured by the bacillus at the site of

inoculation.

The disease is therefore essentially a bacterial intoxication

and is more closely allied in character to poisoning by snake

venom than to the infective diseases as we see them clinically.

The local lesion consists of a membranous inflammation

and is usually situated in the throat or upper air passages,

although other parts of the body may be primarily attacked.

In this description we are more paiticuiarly concerned with

faucial, laryngeal, and nasal diphtheria.

Etiology.—The causes which render an individual predisposed to diph-

theria are in m.iny cases well defined, but in others of doubtful inlluence.

Sex.—The female sex is more liable to the disease than the male, but this

tact is easily accounted for because the occupation of the female more readily

expiibes her to infection. As examples of such occupations may be men-
tioned the attendance of little girls upon bab-'es, the house and nursinj; duties

of women, and the fact that kissing is more frequent in the female than in

the male sex.

m\
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* This article has been written by my friend Dr. Charles Bolton, Physician

tu University (College Hospital.
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fivff^-^'^
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'"""""^^^"'y inoculation with the ihrhilicra
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The evidence tha. f.^cons a.ui ,n,cys may transmit diphtheria is ,„.,„-

elementary school age' thre To S.yea'^^.'ire^.
"'^^'''^^

r:'.'""
'"^

the incidence of diphtheria is the greS 'VSo^^^uSt
'^"^'"
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'""°"' ''"<^"daiKf l::L:c:u;t

are n.ost susceptible to dipluh:: ^ ^ rL oVir;?"
"'

'.r'^""""
"""
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especially when one remembers the habits of children with regard to kissing,

using the same drinking vessels, sucking pencils, and so forth.

Children may be carriers of the bacillus to or from school without them-

selves having the disease, and so diffuse the malady. Slight sore throat is

common amongst children, and may itself be diphtheritic or predispose to

infection. It has also been supposed that by transference from throat to

thnat the bacillus m.iy become virulent and determine an outbreak of the

disease. Faulty sanitary conditions of the scho<il would also add to the risks

accruing from aggregation.

Season.— October and November are the months in which diphtheria is

tilt most prevalent. A rise in the number of cases begins in the second or

third week in September and declines about the middle of December.

MORBID ANATOMY AND PATHOLOGY.

The Bacillus.—The Klebs-Loefller Bacillus diphtheritv varies considerably

in appearance. There are two varieties—the long and the short—though

intermediate forms are found. The long variety is a slightly curved rod

which is clubbed at one extremity and stiins irregularly. The short form of

the bacillus is a straight or slightly curved rod, slightly swollen at one end

or in the middle. A film preparation from a culture very frequently shows

t;ie bacilli arranged in parallel groups, giving to the preparation the

appearance presented by Chinese characters. The bacillus is best stained

by I^eftler's blue ; it also stains by Grain's method. Neisser's method,

however, gives the most distinctive results, and is useful for diagnosis ; the

bacterial protoplasm is stained brown and the granules blue. Cultures from

the throat are usually made upon blood serum, upon which medium in

twelve to sixteen hours the growth appears as single circul.ir white colonies

thicker in the centre than at the edges.

Streptococci and Staphylococci m.ay .ilso be present, constituting a mixed
iiilcction

The Toxin.—The soluble toxin can be obtained from broth cultures of the

bacillus, and on injection produces the characteristic lesions of diphtheria.

According to Ehrlich the toxin consists of two substances :

1. A poison which causes the acute symptoms and death.

2. A poison which, if the patient be nut killed, subsequently leads to

paralysis.

Witli regard to the chemical nature of the toxin, Sidney Martin concluded
that the bacillus by means of a ferment was capable of splitting up the

medium in which it grew, forming albumoses and organic .acids, which
produced the poisonous effects.

The Lesions produced.—At the seat of inoculation the bacillus produces
necrotic changes in the tissues, and there is in addition a well-marked
inflamm.itory reaction. A membranous inflammation is the result. There
is necrosis of the epithelium, and a deposit of tibrin on the surface of and
into the superficial layers of the mucous membrane. In the fibrinous

exudation are entangled leucocytes and red blood corpuscles, together with
bacilli and necrosed tissue. When the membrane is cast off in the process
of iieaiing, the surface is denuded, and therefore superticial ulceration occurs

If deeper ulceration is found the infection is a mixed one. Wherever the
primary lesion occurs in the body the process is precisely the same.

•i'i
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"'"" '"" ^""^""'^"^^ '* ''"-•'^^"
'' '-

enlarged, and likewise the lymphoid follicL onhetntes.ine
' '"^' '"

Heart iS^ra a^.: hlrrri^e-r:^.? t"' f^'^^-^-^o. of .e
in acute diph.heri^fpSnfng"' ^ .TCnSrn 'T ^'^"^ "^ ''"'"

kidneys and liver Acute rfp.,^n„,„-
''^^'•"eration also occurs in the

fn'l^e Z'"'"'°"""'=^''
"«""-°Phiie leucocytosis is present.

.o^C'dTrf'
'""''•"'°" """"' '^ "-">• '""" '»-.

hours „r »^f
• ""'

f''^' " ""J- >« °nly twcnty.fournours or as long as a week. ^ "'

The disease may be divided into two stages •
(i ) An -irntP

a. ure ,f he has received a fatal dose of the toxin • and

may deX^^""^
''''' '"^'"^ ^^'^^ P-^'^^- Pheno.rna

These two stages are not sharply divided by a fall oftemperature or marked alleviation of the acute sympi^^^n

witMn .;,

Hovvever, death from acute toxa^mta usually occurswtthm the first fortntght. life being prolonged into the th"rd
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week in a few cases, and the incidence of paralysis is greater

during the third week than at any other time. Therefore at

the end 0/ the third week the patient may bs considered safely

over the acute stage of diphtheria.

(i.) Acute Toxic Stage.

The invasion of diphtheria is characterized by headache,

general malaise, nausea, sometimes vomiting, and commonly

slight fever (100-101° F.). Soreness of the throat is by no

means always an early symptom, and many children have

never complained of a sore throat although exhibiting a

typical aspect of diphtheria. The lymphatic glands at the

angle of the jaw are usually enlarged and tender.

Throat.—There are several well-defined clinical types of

diphtheritic sore throat.

1. The typical character will first be described. The

earliest appearance is that of a simple catarrhal inflamma-

tion. Very soon the membrane begins to appear, usually

on the tonsils in patches. It is at first merely a very thin

white film, but soon becomes distinctly raised and yellowish

white in colour. The extent to which it spreads varies.

Sometimes it is limited to the tonsils, at other times it

spreads so as to cover the whole of the fauces, soft palate,

and pharynx. The membrane becomes thick and firm and

of a greyish brown colour. If detached it leaves a bleeding

surface, upon which the membrane re-forms.

2. The appearance presented may be that of a catarrhal

inflammation only, the disease being then recognised by the

presence of the diphtheria bacillus.

j. The patches of membrane may commence at the margins

of the mouths of the crypts of the tonsils, and although they

commonly spread so as to more or less cover the tonsils, in

some cases they remain in the regions of the crypts and

present an appearance precisely like that of follicular tonsil-

litis.

4. In some cases the membiane and underlying tissues

are extensively infiltrated with oedema fluid. The membrane

is thick and gelatinous, and looks like the fat of roast beef.

5. The exudation may be soft and putty-like, a definite

membrane not being formed. This form of exudation is

;M
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result of a mixed infection.
^

6. In the worst cases the pharynx appears to bo full n,

such a throat is highly characteristic and foul. The numbrane IS putrid and hemorrhage from the throa n ay ^
"

In most cases the nose is also affected, and a tink
-'

the'k'n in ;r.
"''•:"" '•°'" ^'^'^ "^^^"'-^ -d --"• -me sK<n in the vicinity.

Lymphatic Glands.-These structures are almost alwaysenlarged on each side of the neck, and in most ca estIn
occurs a'n'a' Thai' "k""'

'" '""^ "°^^* '^^ P^^'^^"'occurs and the skin becomes reddened and cedemiton.Angina Liulovici and suppuration are. however, ^'fe
''^""^•

sylpt'oms ''m'°"''-~'''"l^^^
^^•^*'>' ^^^- ^'--^ of

amount nV.n
P^-^^^essive heart failure; U) diminishedamount of albuminous urine, which in comparatively rarecases may be completely suppressed; (j) vomiting '

AH the other phenomena are of irregular occurrencrCutaneous hemorrhages and hemorrhageLm the m c" s'membranes occur in some of the worst cases. Fever Z
o^ liraTth" T""'-

^--•« - retained to he nof life, although sometimes drowsiness is present. (}re"tprostration is invariable in fatal cases
(I) Heart Failnrc.~ln fatal cases the pulse some tinu.during Che first week becomes irregular in force and rhyZand as a rule rapid, but at times slow. The pu'se Artfrom hour to hour, sometimes being quite regula and

a fatal sign. The heart may be dilated or not. The ,a,lsc

ceptibe the face is waxy-looking, the lips cyanosed and thepatient becomes restless and may toss about' for hours'

sytop" ' " "' '°'""°"^>' ''^^ ^"'^^ -ddenly IZ
In the great majority of cases which recover, the puke

the sTcld wft""' f""'"^'"^ "^"^">' ^^-* *he end o

evenTor ?ot r / <=°"t.nu.ng from two to six weeks oreven for four or five months. The heart is very often dilitcda systolic murmur being audible at the ape.x, and sudi^l'
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death may result from strain (jumping up in bed, excitement,

vomiting, and so forth).

As a rule the worst forms of throat affection arc associated

with the most severe poisoning symptoms, but the throat

may l)e quite free from membrane before progressive heart

failure sets in which will lead to a fatal issue.

(2) tV««<'.—Albumin is present in most cases, and some

diminution in the amount of urine is seen in all severe cases.

A patient may recover when the urine has been diminished

to one ounce in the twenty-four hours. Complete suppres-

sion is comparatively rare.

This condition must be distinguished from acute Bright s

disease.

(J) VomittiifT is a serious symptom, but all cases which

vomit do not prove fatal, and on the other hand vomiting

may not occur in every fatal case.

Laryngeal Diphtheria.—The membrane may extend to

the larynx and grow down the trachea into the bronchi.

This event occurs usually from the third to the sixth day

and not later. The la'-ynx may be primarily affected. In

either case laryngeal obstruction is produced. The voice

and cough become hoarse, and inspiratory dyspnoea with

stridor and cyanosis arc present. Recession of the chest

orcurs in proportion to ihe degree of obstruction. When

the larynx is primarily affected and the fauces and nose

are free from disease, the symptoms of intoxication are

commonly absent. Hroncho-pneumonia is a common com-

plication.

(ii.) Convcksccui Staf^e.

Convalescence may be protracted by the presence of heart

failure which has appeared during the acute toxic stage, or

by the occurrence of paralysis dependent upon peripheral

nerve degeneration. Heart failure may commence in this

stage as a result of some strain, bringing out a latent heart

weakness.

Diphtheritic paralysis usually commences in the third

week. It may be seen as early as the seventh day or not

till the sixth week or even longer. A severe case is more

likely to be followed by paralysis than a mild one. The

If

nil! I'll
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£;"
s'et

"1^°' '"
'T'

•'^'''^°"«*' ••'^"''"'•y phenomena .av

attacked.
,11 grades ..f paralysis exist from a xn,L J i

part Th
^

.

*^' ^°'^>' ^•^"'^^ *° «P'«--^d from purt t

ItXJ \? iT'" '•'' ""^ •-^'^^^^^'^ ^"d »he deep e.l xart lost. Marked wastmg commonly occurs Th. u r
cJnr..t.on .s from six to eight weeks or'cven bngcT

'''''"''

voS Jh ^ "
""'"*'"> ''^^ '"'^''^'^i' '-^d.ng to a nas.lvoice and regurgitation of food through the nn,,. Th

C^:iir T' -'-' '°^^ «^^- - -o:!:;^

9^s^^;;;:~Hrk:::^,er;^^^^^^
patient recovers, ataxy of the legs may be noticed Th

attacked so tH TT "'" •^''"^ ^^^^^y"^'^^' '""^^'^ ^-

in th. m Th i
^^vallowing ,s impossible and saliva collects

muscles ma)- be paralysed so that coughing is imnossihipand ood and saliva may enter the trache'a an'd Ld t^s 't

he mt^f sevl '°''' ' ""^ diaphragm, are paralvscd in

.nd To,u'n "T"\
"> '"'"'>' *he muscles of the faceand tongue may be aft. .ed. Slight optic neuritis ,s vcrj-

Patients suffering from diphtheritic paralysis prxctic-.llv

rcsp ratory paralysis, but much more commonly from ^epfic

^:i:ie::m:sX^r^^^^^-
^--^^"^ ^—sio...K.

;

be'^rraduf/er^
'^'"."1'' '"'' °' diphtheritic sore throat .an

hediffe enlT^"'?
'^>' '"^P^^*'-' but a considerate, of

Wver, a diagnosis ^^4:^.;^ be"ml1r:;;: 'lj

n Tw^:ntf fonr'h"' ''r '"r^^'>'
'^""^ ^'^'^ throat, and cenainl>n twcnt>-four hours by taking a cultivation of the discharge
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from the surface affected. In all cases where the slightest

doubt exists such means should be adopted at once.

When a catarrhal inHaniiiiation is alone present, this is the

only means available. In the case of follicular tonsillitis the

fever is commonly higher than in diphtheria and albumin is

not so likely to be present in the urine.

The type of throat in which a soft membrane is present,

especially if there is also ulceration, cannot by inspection be

distinguished from a like condition due to other bacteria;

such a condition is seen in scarlet fever, in which the larynx

also may be affected. If help cannot be derived from other

symptoms, such as rash and so on, a cultivation of the throat

should be at once taken.

In other acute specific diseases, for instance typhoid fever,

similar conditions of throat may be found.

The appearances produced by vesication, herpes, various

fungus growths, and the mucous tubercles of syphilis should

be usually recognised, although mistakes are occasionally

made in these cases.

The characteristic features of mycosis of the pharynx,

pharyngo- keratosis, tubercular ulceration, and gangrene of

the fauces have alreadj- been referred to.

The diagnosis of diphtheritic laryngitis from stridulous

laryngitis may be impossible, but one or two points of

difference may be mentioned. The onset of stridulous laryn-

gitis is abrupt, and the symptoms, which commonly begin in

the night, are alarming from the beginning. An incessant

"croupy cough" is prominent. The voice is hoarse and

broken but fairly strong. The symptoms decrease in severity.

The onset of diphtheritic laryngitis is gradual, and the

symptoms are slight to begin with, and increase in severity

for two or three days. There are hardly any tits of coughing

to begin with; the cough then becomes hoarse, and at a later

date, when the vocal cords are encased in membrane, there

is very little or no cough, which is muftied or extinct. The

voice also is altered in tone, and then becomes weak and

muttltd or lost. The "croupy cough" comes back again

wliLii membrane is expelled, but disappears when the mem-
brane re-forms. There are mild cases of diphtheritic laryn-

gitis, probably chiefly of the catarrhal variety, which can only

ill

t.
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Ei

Mistakes in this direction . I ^ •'" " ''='>' " '»»

adopted. "^
*• ^'" •''"""" "hich ha,, been

of'hf;:;t'Zf.rhltt'tr.'rf°™L''='''^-«'°"
such a case must be sauled i>v ,h

"' '5' P'°S"°'''= °'

of intorication. * ^ ^ "'' '^'''''^ "' '^^ symptoms

uValattit!::":;,;%Sa^ "^'''' ^"^ -"-""
Laryngeal Diphtheria kills the 'mtlpnf K u •

pulmonary disease Thi«; i«^f ^ ^^ asphyxia or

condit.on.\ut even thouUth '°"'''l
'" extremely serious

tended to the bronchMif r
'""'"''^^"e has already ex-

and trachelrnv if^d H-
"

T"'"''^
'"""''^ ^^ ^"''t-"

withinaw^M Jl odtrif^r^'r^^^
obstruction hive occurred in t'h.

^1."'*^ ''^"' °^ ^''^^>'"«'=^'

inevitable. " ^''^ ''''^"'*' ^^^^h is practically

2. Symptoms of the Disease-Local ~Th^ m«
condition of the throit th«

^'''^'— ^^e more severe the

and the more liLv vh' i hi^T fT^ ^'" '^' ^"^^ l^^'

The forms of diph h tic th^oa^^
ance of putrefvini^ m^l '" '''^'''^ ^^^'^ '^ ^'^""d-

most severe! ^"^ ^^''"' ^'^ ^-^^^"^'^^ ^^ema arc the

nos^rtTetfere c^J^s"^'^^
^° °^^"^ ^^^ ^'^^ ^^-^ -^

Jead to a fatal issue. A mild thrmt !ff /
"''"'" '""

miia throat affection may also be



DIPHTHERIA 493

associated with paralysis. Great enlargement of the cervical

glands and surrounding cellulitis indicate a severe attack.

General.—The early onset of irregularity of the heart's

action in' the first week is of evil omen. A very slow pulse

during the first fortnight, especially if associated with vomit-

ing, is a very fatal sign. If a patient becomes cold and

pulseless at this stage he always dies. Hemorrhagic cases

practically always die, but now and then a case may be saved.

Complete suppression of urine only occurs in fatal cases, but

it is comparatively rare. A patient may recover who is only

passing i ounce of urine in the twenty-four hours. Paralysis

is practically always recovered from, but occasionally such

patients may die from a lung complication, generally inhala-

tion pneumonia, or heart failure secondary to strain.

The general statement may be made that if the patient

survives the first fortnight of the disease, in the vast majority

of cases he will not die of acute heart failure, except as the

result of strain bringing into evidence a latent heart weakness.

J. By far the greatest death-rate occurs during the first five

years of life. After fifteen years there is a great diminution

in the mortality, and in adult life it is insignificant.

4. It is necessary to consider what treatment has been

adopted in making a prognosis, because the earlier an efficient

dose of antitoxin has been administered the more likely is the

patient to recover. After the fifth day very little benefit can

be expected from the injection of antitoxin. Very large doses

of antitoxin are required to mitigate the subsequent paralysis.

Treatment.—The treatment of diphtheria will be con-

sidered shortly under the following headings: i. Local treat-

ment. 2. Administration of antitoxin, j. General treatment.

4. Prophylaxis.

I. Local Treatment—P/trtO'«-^-—The older methods de-

signed to attack the bacillus in the throat, by the application

of strong antiseptic lotions and paints, are of very little use.

The object in view should be to keep the throat perfectly

clean and to aid the separation of the membrane by dis-

solving and washing away the discharges. This end is best

accomplished by syringing the throat every four hours \yith

an alkaline lotion containing Sodium Bicarbonate, Potassium

Chlorate, and Sodium .Chloride aa gr. x. to an ounce of water.

i
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lot!o„^fwmtt'4s:rvrr7 ^r'—^ ^" ^^-^

mersed in perchlodde of Lr ,'

"^^^'^^^ '^ '* ^^ ""•

hardened. It i qu te clTar Z "f"
'' "'" '^^^"'^

mercur,eouldneverr:hteV^^^^^^
the throat is undoubtedly the best mlfh^H 7 ,^y""g>ng

child should be wrapped ud in ?K] I u° ^"^P^^^' ^he

forwards, and thrnoS. ?
^'*"^^^' ^'^^ ^^^^ inclining

duced between the teeth H\t°"u''
"""^^^^ ^^""g- '"tro

out. If the ch"ld becomp' t
^^^'^^^ thoroughly washed

a spray shou'dl^TeTforlhTJ^ "'^ '^'^"^^ "= ^^^^^

swabbed. If secondarv int..
1'"""' ^^'^' '^'y ^^''^ ^een

;s present, a Sw:! ottTh besU^^
"^"-^-

Liquor Soda Chlor or rM . r
^^^P'^^ ''^"^^'"'ng

Hydrochwc .^ir^'v." S'„rcr„L^r^' ^" ^- -^

fore be referSd"
'"•

rl 'T''^''""^'
""'' "'='•'' ""' ">"-

acliievedln Ih. ,r ,
'?'""''"' "'^""^ "-at have ken

as a last rer^lr „ ,k "i""^ """"^ "^ treatment .ha„

obtain^ bv ^^r,, 'T"*
"'P'"''''''- "^"''^ «=»'1'= arelamed by operative uUerferencc before respiratory eom.
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pensation has commenced to fail than when the increasing

dyspnoea, stridor, retraction of the chest-walls, cyanosis, and

repeated suffocative attacks render such treatment absolutely

necessary. No matter what the signs in the chest are.

tracheotomy should be performed when necessary, because

although the membrane may have extended into the bronchial

tubes and broncho-pneumonia be present, recovery occurs in

a fair proportion of cases. As the membrane separates and

is coughed up, the tube becomes blocked, and must be re-

moved for cleaning, and very often the breathing can be

relieved by fishing up pieces of membrane from the trachea

and main bronchi by forceps. It is usually advisable to

practise nasal feeding after both tracheotomy and intubation,

When the air passages are dry, a steam spray is beneficial.

The wound in the neck should be kept scrupulously clean

and dressed twice a day. The inner tracheotomy tube

should be removed every hour and washed. As considerable

difficulty is sometimes experienced in dispensing with the

tracheotomy tube, it should be removed as early as possible.

If possible it should be left out for a time on the second day,

and got rid of by the fourth or fifth day. If an actual stenosis

of the trachea or growth of granulation tissue occurs, very

great difficulty will be experienced. In some cases apparently

the larynx has become softened, and the child becomes

frightened when the tracheotomy tube is removed. It

makes violent efforts to breathe, and the walls of the larynx

and epiglottic folds are sucked together. If the confidence

of the child cannot be restored, it will not breathe quietly

and give the air a chance of entering. I have treated such

cases successfully by introducing a rubber tracheotomy tube

which has a hole cut in the top, so as to admit the lower end

of an intubation tube. When the opening of the trache-

otomy tube is closed, the child finds that it can breathe

quite easily through the intubation tube, and becomes accus-

tomed to do so. The intubation tube is got rid of as soon as

possible, and it will be found that now the child breathes

quite easily through the larynx when the tracheotomy tube

is closed. It gets accustomed to using its larynx, and the

tracheotomy tube is easily dispensed with.

z. Administration of Antitoxin.—The antitoxin is injected

na

ni

i±1ill
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subcutaneously and preferably in the flank or side of theabdomen. Stnct antiseptic precautions are of course abfolately essential. The skin should be first washed w th soapand water, and then with a i in 20 solution of carbolc3or .t may be painted with iodine solution. The vrinle

by°boiii rth"
*°
T^^^"' "^^^^^ "^-^ ^^'s:

collodion
^""'*"''' '' ''^^'^ ^''^ cotton-wool and

.Z- 1"^° ''"P°''^^"t P°'"ts to be remembered in the

dos" ST" °'-r''*t""
"^= ^'^ *° eive it in an efficidose

,
(2) to give it at the earliest possible moment.

In a mild case from 6.000 to 8,000 units must be given atonce without waiting for a bacteriological examination La severe case from 12.000 to 24.000 units, and if the membrashows s.,ns of spreading the dose should be repeated eve vtwenty-iour hours till this stops and separation ^commonc?

m hemorrhagic cases massive injection of antitoxin is employed by some authorities.
«^niuoxin 1, em-

toTjIl'n'^r'^-^V^
diphtheria increases in exact proportionto the delay in the administration of antitoxin, and after

fifth day of the disease it is doubtful whether antitoxin haany power whatever to prevent death
The Complications of the Antitoxin Treatment -These

aTb':;^inurr\b:: ^''"h"^'^^'
^°'"^ P^'-^ fever^aJst:

inSon ?n'/ ''
^'"'"'"^ °' ^^^"^'^^"g ^t the seat ofinjection, and very rarely certain constitutional . ptomsLarge and multiple doses ofantitoxin increase the1„of the complications to a very slight extent only.

^ ^

aftir thelniJ''''''"'"'"^'''^"'
*^^ ^^^^"^'^ - "'"th daysafter the injection; occasionally they may appear on thesecond day or as late as the eighteenth tj,

rachpc oro .,,*• • J
eignieentn. The commonest

^nt h
^'^ "'^*•*=^"^ ^"d eiythema multiforme or simpleblotchy erythema. Uidema of the eyelids, generative ore ,nand other parts may be observed. A rash f.^ulaing" a^^^^^^^

lafn^m^Lr^r 't^f" ^'^ injection, or a rash 1atmg measles about the fourteenth day. The oains occur

;n^\1dr"V'^^°'"*^r'
^-^ -reLeJetSsZ

in children. Fever usually accompanies the rash and pain

;

•t may occur with rash only, but it is very rare with'pl
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only. The albuminuria amounts to a mere trace and dis-

appears in a few days. Bruising may occur at the seat of

injection and is of no consequence. Abscess and sloughing

are due to infection from the needle. If a previous injection

of antitoxin has recently been administrated, certain constitu-

tional symptoms may occur even within half an hour of the

injection, such as rigor, convulsions, vomiting, and collapse.

These are extremely rare, and although the patient usually

recovers death has been described in a few cases.

3. General Treatment.—The disease being of the acute

infective type, the patient should be kept in bed in a well-

ventilated and isolated room and fed as in other acute

infective diseases.

When irregularity of th': pulse or other sign of heart

failure appears, the patient is to be left at absolute rest and

all causes of strain, such as jumping up in bed, excitement,

vomiting, and so forth, strictly guarded against. He must
be left in bed for three weeks in an ordinary mild case

whether the pulse be irregular or not, but if the former

eventuality occurs he must remain in bed till it is quite

regular again. After three months he may get up even if

the pulse is not regular.

Strychnine and digitalis are contra-indicated in the early

stages of diphtheria, and alcohol is only to be used when an
attack of sudden syncope occurs. In the later stages of the

disease, when the heart has given way as the result of strain

and is beating rapidly, strychnine and digitalis may do good
by slowing it and putting the brake on, so to speak. Adrenalin

has been recommended. Belladonna is sometimes of use

when the pulse is slow. Vomiting is an indication for rectal

feeding, as no drugs have any influence upon this symptom
when once it is present.

In my experience no drug produces any effect upon the

amount or character of the urine, neither does any other

treatment.

When paralysis is present absolute rest is again the most
essential point in the treatment. No direct treatment can
be adopted.

When regurgitation through the nose is present the nourish-

ment should be taken slowly and the fluid portion should be
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coulTn.
^,^^"y^^'^^ P^^««« o<=curs. a. indicated bycoughing on the administration of food, nasal or rectal feeding should be adopted. The foot of the bed should be r Sdby b ocks so as to drain the lungs, especially if respiraton

paralysis IS also present, and to keep the pharynx free from
saliva which causes asphyxial attacks by its 'entrance .nto

^.J? ^"'V
Belladonna may be given to diminish thesecretion For the subsequent muscular weakness massageand electricity are useful.

^

oftiinM?^—^''•~^f°'". ^ ^°"^'deration of the aetiology

attendon t? " f^'^^ ^ent that certain points, such aattention to general sanitation, the scalding of milk, the4v<Mdance of infective animals, of kissing, and the like, shodd

^ nsisted on It .s well to remember that the diphtheria

a t?D%oom"of fh°"l^
^"

''""^T^
''''^'' '" ^ hospital or ina top room of the house, and no communication with thisapartment allowed. It is customary to hang a sheet saturated

7Z. V ^ ?'^h°''%%^'d solution outside the door of the

bV^e^^Tf T'" °^ ^''^'"^ ""'^ '^^^^h'^g ^^q^'^'tes should

oat ent InH f '^^r'T'' "^^ L'"* ^'^^ ^^g= "^d for thepa lent and infected with discharges should be burned. All

cleanV Ifr 'P°°"'
'^T^^ ^' ^°''^'* before they are

adviLbi. / 7.t'"
^°^ °'^"^ "'^"'^^^•^ '" the house it is

advisable to send them away. Nurses and others atte;ding

antitoxi/?.r .

"""^ ^ ?•"'" " prophylactic injection of

d"s nfectJ.fr
.^'°°° ""'*'^- "^he room should be finally

disintected after the patient has left it

thro«tf^h''M\^''l\°"* '" ^ boarding-school all sore

bac^e L M
^%?"'' "'*h as infective and examined

in theTth^of''•

?K P'^'^"*' ""'^ ^" those having bactcr.a

he schon. .T'' •;" ''°^"*'^- ^f the disease still spreads,

dav cho T ^"
'^T.^

""'^ disinfected. In the case of

or frot
° T^r ° '"f«<=tion-whether from the school

an Xt.Vf ^^'"^ family-should be isolated. Children of

If caslfhr ^r i''^°"''^-
"°* he allowed to attend school.

Le aLn
°"*'" '""°"' '^°"^^^' -showing that chilhcnhave acted as earners, .t will be necessary to close certain

classes or even the whole school. On re-'opening a
"
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recrudescences of the disease may occur, as diphtheria bacilli
may be found in the throats of convalescents for weeks or
even months.

GLANDERS.
Definition.—This rare affection is contracted from horses

and is caused by the Bacillus mallei, which occurs in large
numbers in the nasal discharges of the infected animal.
iEtiology.—The organism may gain access to man by

inhalation or through an abrasion of the skin.
Incubation.—This varies from three days to a week, but

it is said that the organism may remain latent in the system
for years before causing symptoms, and that relapses may
occur.

Symptoms.—Pyrexia, malaise, and intense aching in the
limbs are early symptoms which closely simulate those of
acute rheumatic fever. The nose and soft tissues in the
immediate neighbourhood become swollen, red, and tender,
while the adjacent lymphatics and the cervical glands are
greatly inflamed and enlarged, and the last mentioned may
suppurate. The nasal discharge, which is at first clear,
quickly becomes yellow, foetid, and blood-stained. Examina-
tion of the nasal cavities in the early stage reveals the
presence of small, pale nodules .vhich quickly become red
and break down into ulcers ; these rapidly unite, and destroy
mucous membrane, cartilage, and bone. The nasal accessory
smuses may be similarly attacked. The ulcerative process
may extend to the naso-pharynx, palate, and even to the
larynx. The lungs are sometimes infected.
The disease may be acute or chronic ; in the former the

constitutional symptoms are severe, and towards the end
assume a pyaemic character. A pustular eruption on the
skin is frequently present.

In the chronic form the nasal discharge which at first is
mucoid soon becomes purulent and foetid, while the destruc-
tion of mucous membrane, bone, and cartilage presents a
clmical picture very like that of tertiary syphilis. The
resemblance may be still closer when attempts at healing
are represented by cicatrisation or exfoliation of sequestra

^1

1
-
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(vide Lancrt, October 23, 1909). The subcutaneous or mus-
cular abscesses present in glanders may also be mistaken
for gummata.
Prognosis.—The acute form of the disease may be fatal

within a week or ten days; on the other hand the end may
be delayed for three or four months. A chronic case may
drag on for years.

Diagnosis.—The acute form of the disease is liable to be
mistaken for acute rheumatism, influenza, enteric, and other
acute specific infections; but the nasal symptoms should
arouse suspicions of glanders, especially when the patient
has been in close contact with horses. Similar help should
be afforded by the pustular eruption.

Search should be made for the Bacillus mallei in the nasal
secretions.

Chronic cases are very liable to be mistaken for the
tertiary manifestations of syphilis. The negative result of
the Wassermann test and failure to respond to antisyphilitic
treatment should suggest a search for the Bacillus mallei in

the nasal secretions, or in the discharge from a subcutaneous
or muscular abscess.

Treatment.—Stablemen, farmers, and those brought into
contact with horses should be warned of the danger they
run from a horse infected by glanders. When the disease
has developed in man, little can be done beyond supporting
the patient's general condition and keeping the upper air

passages as clean as possible.

Vaccine therapy has not claimed many successes in the
treatment of glanders.

CEREBRO-SPINAL FEVER.
Definition.—A disease due to infection of the body by the

meningococcus and occurring both in epidemic and sporadic
form. In its most typical form the disease shows itself as an
acute meningitis which is Hable to involve the whole cerebro-
spinal axis.

-/Etiology.—The organism is a diplococcus, mostly intra-

cellular and Gram-negative in its staining reaction. It is

iounti in the naso-pharynx of patients suffering from the
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disease as well as in those who are brought into contact with

them, and it is probable that the diffusion of the organism is

brought about by coughing, sneezing, and even by the fine

salivary spray which may accompany ordinary conversation.

Furthermore, it may be found in the nasopharynx of persons

in epidemic free periods—a fact which will explain the

peculiar manner in which the disease springs up in areas

which have no apparent connection with a previously in-

fected area.

Infection is probably carried by the blood-stream, although

it is possible that it may find its way through the nasal

accessory sinuses. Embleton and Peters have emphasised

the importance of the sphenoidal sinus in this matter.

In a large proportion of cases the germ is transmitted by

a healthy carrier, who may harbour organisms of intense

virulence.

The recent outbreaks in the military camps would seem

to show that overcrowding, cold weather, and excessive

muscular exertion are important predisposing causes of

infection.

Symptoms.—Three stages may be recognised

:

1. The catarrhal.

2. The septicaemic.

3. Meningeal.

I. The catarrhal stage is often regarded as a pharyngitis

or laryngitis, or both combined. Examination of the pharynx

reveals little more than undue hypersemia, and hence a

diagnosis can only be determined by the isolation and

identification of the Gram-negative diplococcus.

The naso-pharynx is the region most favoured by the

meningococcus, where it is practically always associated

with the presence of streptococci, pneumococci, and other

organisms commonly found in this situation. Here it may
enter wandering cells and thus gain access to the blood-stream

and induce symptoms of toxaemia. If these are mild, the

disease may be mistaken for influenza, but when well marked,

there will be less likelihood of the true nature of the disease

being overlooked.

(For the characteristic general symptoms and diagnosis the

; J
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In d.5cus»ing the diagnosis of the disease he says :

'kmau: les. often, if the ,ii„. in ,heLt °' °**'" °' "'«' """' '""«•

Tlieordinarytypeofc*»eis .«in J . .
"' '^'^'- '^'^ ^''^•""^•'n f.,,,

even when cLC sy^.^relT^^^^^^^^^
wi.h -.nfluen.. •«;:;

tox.c rather than due to inflammation of .^T '^"^'!!"">- 'houKh, ,o i.
do well to bear in mind the for" ng he ll^"?^ ?«'?"-'*"""- w,ll

between meningi.i, and toxemia in a febrile .^ I" T"""*^
""= ''"""•^""n

ably present, and not merely toxemia cLT T'"*"
•"«"'"«"« *" prob-

which headache and delin'um a^rnate Jhrn l?'^''*";!/'-'^'"-
-il, m

from pain when he i, delirious, ,^hce«brJ^tn'^w"'
^'"^ ^PP»«n"> free

the pafent is delirious about hi^lTr^"^^'^ ^*'" (-"eninKitis,, in which

subsenuen. /ays also. It rsSeSeTltlj.'ir"- "'^ ""^ '^er ,..,. .

nj^^ui^^ris^::;;^:;;];:-;;;^;;;;-
'"'S""

"^ '" '»-"-'
eliminated.

*^ Pulse-rate. provided typhoid fever can be

gitis
:

if the sfffness increases Sir Z"'h"
'"""«'" '" ^»^°"^ °f •"«=",«:

presumption is greater still
'

aecreases, with examination, the

If one or more of these fean.r«. •

nature, the practitioner is justS in'nr^'*",'
'"

.*
^"''"''^ "'•= "^ doubtful

ture, without wh.ch an abs^C dfagnoKl'"''-
'°"''"'"' '° """'^^ ''"-

less the nature of the meningitis in.l^"p°e3e„t'''''M'"
''""°* "' ""'"" ^""

puncture is of great therapeutic value to^hl; *'°"'°^«'^ '° Perform .he

out to be the more seriousS.erL.Ue wh iJ ^
T"'' "''""''^ "'^ ^'^'^^^ '"^

the less serious. Indeed in certain '^ TV "° ''*'''" ''^ '^°"'' '^ " ''bouid l,e

a state of • n,en.n„.n is pre'm or to !c h "h
"""^ ^"^" *^ P-"-""-.-'>-

carriers, and the dislnfecttn of thT'*'.'
^•^^'"•"^^-" ^^

in whom the orgrnlS"^y ' i::!?'^ °'

T'^"
epidemics all cases of sore thrL 1 k L ?^ '• ^"""^

those infected bv thfrnaWr^o u^.^^
'"""''"^'^' "''^

General MeaLres -Fo?r'^T^°"^^
be isolated.

*ures. i^or these the reader is rc<2rrcd to
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general text-books of medicine, or to Sir William Whitla's

concise summary in the Practitioner, May, 1915, and to Proc.

Roy. Sec. Med., November, 1915. In these the value of

Flexner's serum is highly a praised, especially when it is

resorted to " at the earliest possible moment after the

diagnosis has been established."

Twenty to thirty cubic centimetres, at a temperature of

100° F., should be slowly injected through a lumbar punc-

ture, and " repeated in six eight hours if the spinal serum

has been noticed to be purulent ; a dose every day or every

second day for six or seven times may be necessary in severe

cases."

Others who have had considerable experience of the

disease are in favour of treatment by daily lumbar puncture

so long as the acute symptoms continue.

Local Measures.— Swabbing the naso- pharynx with

Mandl's pigment (formula 45) has many advocates, while

Sophian found that cleansing .Iv naso-pharynx with a i per

cent, solution of hydrogen pei< tide, followed by a spray of

9 per cent, argyrol, destroyed the meningococcus quicker

than any other measure.

if



CHAPTER \VI.

THE N^SE AND THROAT IN CERTAINGENERAL DISEASES.

GOUT,

nol^'d the pot morr''
"^ *^'' '"''' ^^^-^^^ Moore hasnoi,a the post-mortem appearances in eighty cases of L-ont

trS rl eK.rnf' h"^
^^^°^^^ ^^^^ ' '^^ -^L^^^^^^^^^^

Duckwoh state t^^^^^ Tu' ''-' ^^ "^^^'^ "^ ««dium.

the arXoid cart ,

' ^"'"'^^ "^^^ ""'' ^'^h incrustation of

cord vLi *y^"'V^ J"
^^'c posterior part of the right vocal

ngfmen'ts"'"'^^°^''^
""^'^ ^^^" ^^"^ '" the crico-aVten:,^

keJiT *° *^^^""'^^' a^P-ct of the case. Morell ^fac.

Srdi^^^tT^lSf^^i^e^^e^-VT'^^V^Tf
(I) Acute 'Xa'of the uvulf? ^°"°"'"^ "^^"'P''"'^^

development of gout/ilra^itTf^h1^tLT) c^ni:inflammation of posterior oillar.! of th^ f
^^ chronic

^Pa^e. su^erin/frc^Ic^^Xt^S^^:^.^
cXhicum n, ?f'' °^ '"'^ ^'"^^ ("° ^^^'^f »"*" created uithcolch,cum. m.ld purgatives, and alkalies)

; (3) gouty dcpn't
504
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around the crico irytenoid joints on both sides, causing per-

manent dysphonia (deposit in lobule of left ear); (4) Routy
inflammation producing fungous ulceration of the left

ventricular band resembling cancer, cured by a course at

Wiesbaden.

Duckworth quotes Sir H. Halford in support cf the view

that there is a form of angina tonsillaris very painful but

not suppurating which may, in the gouty, suddenly yield

to an acute articular attack. The symptoms resemble those

of peritonsillitis, and the inflammation tends to spread to the

palate, pharynx, or larynx.

Harrison Allen takes a broad view of the question, and
describes as gouty a variety of Lore throat which, while

independent of metastasis, is found in gouty subjects, and
which yields only to remedies for gout. In this condition

patches of congestion may be found on the epiglottis, pharynx,
and larynx, accompanied by pain on swallowing. It gener-

ally occurs in middle-aged subjects, and heredity is usually

to be traced. It occurs aniong those subject to neuralgic

forms of irregular gout, especially in the viscera, or in persons
of gouty habit who are careless in their diet ; hence dyspeptic

disturbances are common. It is not wont to occur during
an acute attack. Thorner regards pain in the throat and
intense hyperaemia as the principal symptoms of the gouty
sore throat. " The gouty throat " described by Duckworth
IS a gorged condition of the pharyngeal mucous membrane ;

this kind of throat is seen in people who eat and drink too
much and who take too little exercise. The lateral pharyngeal
bands are often hypertrophied and congested, and chronic
discomfort may be complained of. The throat is often so
sensitive that the mere act of opening the n outh may cause
retching or vomiting, and this is particuk y frequent when
alcohol is a strong predisposing factor.

Diagnosis.—This must be arrived at by a careful con-
sideration of the general symptoms, as well as of those located
in the pharynx or larynx.

Treatment.—If the gouty nature of the attack be clearly

made out, the combination of coichicum and alkalies iuter-

nally, with sedative inhalations (formulie Nos. 67 and 71),
or alkaline sprays with carbolic acid (formula No. 52),

I

!i '

! iii
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painting the pharynx with menthol dissolved in almond oil(tormula No. 43). or a sedative pastille and a light diet, willcommonly give speedy relief. If the breath be foul, tongue
furred, and bowels confined, 2 to 5 grains of calomel shouldbe given at once. Chronic cases may obtain much benefitby a course of treatment at Harrogate, Bath, Vichy, Con-
trexeville, or Aix-les-Bains.

RHEUMATISM.
The relation of epistaxis to rheumatism has been referred

to (p 179), and of that disease to tonsillitis on p. 403Aching pain in and around the throat is often ascribed to
rheumatism but it is more frequently caused by the accumu-
Jation of septic products in the tonsillar fossa. This is
particularly true of that type of pain in the side of the
throat which radio towards the ear, and which is increased
by forced movements of rotation or of extension of the head.

In the larynx it is possible t! it some cases of mechanical
fixation of the crico-arytenoid joint are the result of acute
rheumatic inflammation.

JXZTZthllZ^''T'''''u "'^ " "'*''""^' '"^" f°^ P»'" "^•e-- 'he larynx

5ed !i 'Sv ^
K
'"

u°' =
*"' ^y^P*""" were of sudden onset, and had

was also aJen,''
"' """" ""''" observation. At this tiinc there

larynx show.d'^^
on movement of the left shoulder. Examination of the

restt bed f 1 H *'f
motionless on respiration and phonation. With

tothriivn'. 1 r'
°f ^^''^y'^«^«f -<»^. and external application of cold

a week^
«^"^'"*' =»"'« '»«=»' symptoms disappeared in the course of

MYXCEDEMA.
In this disease the general symptoms usually predominate,

but the nose and throat may be affected to the extent of
symmetrical hypertrophy or thickening of the mucous
membranes. As a rule only general treatment by thvroid
gland preparations will be necessarj-.
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ANGIO-NEUROTIC CEDEMA.
(Quincke's adema; acute circumscribed cedema.)

This curious affection is closely allied to ordinary urticaria,

and is probably due to obscure bio-chemical c nditions of

the blood occurring in patients of a neurotic disposition, or

in whose family history are prevalent such neuroses as

asthma, hay fever, paroxysmal sneezing, or other vaso-motor
affections.

Morbid Anatomy.—The essential condition is the rapid

appearance and disappearance of localised edematous patches
in the skin, or in the mucous membranes of the nose, pharynx,
or larynx.

Sjrmptoms.—In the nose the occurrence of oedema pro-
duces nasal obstruction ; in the pharynx, difficulty in swallow-
ing. When the larynx is affected, all the signs of severe
laryngeal obstruction will be caused, and life may be en-

dangered by suffocation.

As a rule the symptoms pass off as quickly as they
develop, and the time involved may be minutes or hours.

Treatment.—In the nose a spray of equal parts of adrena-
lin chloride and 10 per cent, solution of cocaine will suffice

to relieve obstruction.

When oedematous patches are seen on the palate or uvula,
the same treatment may suffice ; but if the epiglottis, ary-

epiglottic folds, or the ventricular bands are involved, these
parts should be scarified if the symptoms are mild. In the
presence of stridor laryngotomy should be performed.
During the intervals between the attacks every effort should

be made to ascertain and correct any particular factors which
lead to an attack in the individual case.

i{» < » i

• r

HERPES.
This type of vesicular eruption may occur in the throat,

and even in the larynx, with or without its simultaneous
appearance on the face or lips.

In the pharynx the vesicles rapidly burst, so that small
shallow ulcers are formed, covered with a yellowish-white
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exudate. These aic usually seen on the uvula, soft palate
and fauces, and sometimes on the posterior pharyngeal wall'The symptoms are of sudden onset and associated with
pyrexia and malaise. There is considerable dysphagia and
the pam is of a burning character.

Occasionally some of the small ulcers coalesce and a more
or less extensive membranous deposit results. But as a rule
If carefully watched, fresh crops of vesicles can be seen'

Tesion
^^^ ^^°"^** ""^^'^^ "' '^'^S"°^'"S ^^^ "^t'^re of the

Herpes in the larynx is rare and generally occurs around
the upper orifice of the larjnx.

Treatment.-In view of the pyrexia and general malaise,
rest in bed is essential. Local pain may be relieved by
orthoform or anasthesin pastilles, by sucking pellets of ice.
or by the internal administration of aspirin or phenacetin.

If the patient can gargle efficiently, hot solutions of boric
acid, or weak carbolic lotion will give relief.
When the fever has subsided a quinine and iron tonic

should be prescribed.

PEMPHIGUS.
Acute and chronic pemphigus may affect the throat and

larynx but the disease is rare in these situations.
^Etiology.—The throat manifestations are usually pre-

ceded by similar lesions of the skin. The cause of the disease
IS unknown.

Symptoms.-The acute form is accompanied by fever,
maJaise, and pain on swallowing.

In the chronic foim dysphagia may be the only subjective
symptom. -^

Mandelstamm has observed five cases in which the mouth,
pharynx, and larynx were affected. All the cases were very
chronic, and there were no bulla; on the skin. In the tifth
case pemphigus of the skin occurred some months after the
larynx was attacked. The mucous membrane is at first
covered with bull*, and when these have ruptured, with a
large amount of white epithelium which simulates diphtheria

;
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it differs from it by the chronicity of the affection and by

the absence of fever.

Frequently the bullous eruption has burst before.the case

comes under notice, and then only the membranous deposit

is seen. Its favourite sites are the inside of the cheeks, the

fauces, and less commonly the epiglottis.

Healing may occur with or without scar formation, but

relapses are common and the affection may last for months

or years.

Treatment.—Arsenic is probably the best internal remedy,

and local discomfort may be relieved by such remedies as

have been advised in the case of herpes.

<^ii^ \i



PART III.

DISEASES OF THE LARYXX.

CHAPTER XVII.

EXAMINATION OF THE LARYNX.

Laryngoscopy.

The larynx may be examined by direct or indirect inspectionand smce the last-mentioned is the older and more frequendjemployed method, it will be described first.

''^"'1"'^"^'>

Indirect Laryngoscopy.

the':;;e :;:r:t°is'?^'^^"^
^ '^'^-^^^-p^^—-^•-

(I) A source of light; (2) the laryngeal mirror.
l^or he ordmary examination of the larynx, the lieht isgeneral^ reflected from a circular, concave mirro wornon the forehead of the observer (fig. 9, p. „).

Fig. 188.—Uryngeal Mirror.

refer^rln ^t^" T'T ^""u ^'f '^'P^' "^ illumination have been
referred to already when describing the Examination of rheNasal Cavifes (pp. 11-13), and need no further discussion

510
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The laryngeal mirrors are made of glass backed with

amalgam and mounted in German silver. They are fixed

to the handle at an angle of 120 degrees. It is convenient

to have mirrors of three different sizes—three-quarters of an

inch, seven-eighths of an inch, and one inch in diameter

respectively.

e
Fig. 1S9.

Instead of the forehead mirror, the light may be projected

directly on the laryngeal mirror by means of a small electric

lamp worn on the forehead of the observer (fig. 190).

For this purpose small and convenient dry-cell batteries

supplying a 4-volt current are on the market. Mr. Gilbert

Chubb has introduced an excellent modification* of Clar's

Electric Laryngoscope, which enables the surgeon to turn

the light on or off without touching a switch. An efficient

Fig. iqo.

light is provided by the 4-volt dry cells made by the
" Portable Electric Light Company," 120, Shaftesbury

Avenue, W.
The advantage of this method of illumination is the ease

with which it can be managed, in spite of slight movements

• Made by Mayer and Meltzer, 71, Great Portland Street, W.

. r

\
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on the part of the patient—a matter of considerable impor-
tance when operating.

Before attempting to examine the larynx a moment should
be devoted to explaining to the patient the co-operation
expected from him. He should be told to breathe quietly
and continuously during the examination, and try to say "

e
"

when requested. With the mouth open and the tongue
held forwards it will be impossible to pronounce " e," but
the effort to do so will generally enable the surgeon to see
beyond the epiglottis into the larynx.

'

Fig. if)i.

Examination.—In making a laryngoscopic examination,
it is generally sufficient to have the patient sitting on a
chair of about the same height as that of the observer's.
The light should be on the left side of the patient, a little

behind, and on a level with his ear, and he should sit

upright (fig. lo, p. 13). The first step in the examination is

so to adjust the reflector on the forehead as to throw a cone
of light upon the posterior wall of the pharynx. In doing
this it is essential that the pupil of the observer's eye,

the hole in the mirror, and the object to be examined be

in the same line. If they are not, then the mirror—not the

observer's or the patient's head—must be carefully adjusted
until the correct alignment is attained—in other words, we
must insist on the mirror being our servant and not our;
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master. The grotesque attitudes assumed by the laryngo-

logical novice in his efforts to see the larynx are often

largely due to the fact that he moves his own head instead

of adjusting the mirror which is on it.

The laryngeal mirror is to be held like a pen, and slightly

warmed over a spirit-lamp or smokeless flame, taking care

to keep the glass surface towards the flame (fig. 191). Two
or three seconds will usually suffice to warm the mirror, and

•i ;

[i

Fig. I9J.—To show Method of holding Mirror and Patient's Ton>;iie.

It also illustrates the reversal of the laryngeal image in the laryngoscope.

to make certain that it is not too hot, the surgeon should

apply it to the back of his own hand. The object of warm-

ing the mirror is to prevent its being dulled by the warm
breath of the patient; the same end may be attained by

dipping the mirror in liquid paraffin.

The patient is now asked to open his mouth and put out

the tongue. The surgeon then covers the tip of the tongue

with a piece of clean linen, Japanese paper, or butter-muslin,

33
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and takes it between the thumb and second finger of his

left hand, leaving the index finger free to lift the patient's

moustache or to depress the dorsum of the tongue if it should

tend to rise towards the palate (fig. 192). In holding the

tongue care must be taken not to injure it by dragging it

too far forward or by pulling it down over the teeth. Our
object in holding the tongue forwards is twofold: (i) To
prevent the patient from instinctively withdrawing it when
the mirror is introduced. (2) To assist in raising and
drawing forwards the epiglottis so that the larynx can more
easily be inspected. If the tongue is pulled forwards too

forcibly, it not only causes unnecessary pain but sets up
reflex movements in the throat which hamper the examina-
tion. The laryngeal mirror should be passed backwards
towards the soft palate, care being taken to avoid touching

the dorsum of the tongue or the roof of the mouth. The
first object to strike attention should be the thin, pale,

upper edge of the epiglottis.

The mirror should be placed under the uvula and the soft

palate pressed backwards and upwards; by a slight move-

ment of the handle, the mirror may be adjusted to the varied

position of the larynx in different individuals, or according

as it is desired to inspect the anterior or posterior part of the

larynx. When a view of the glottis is obtained, the patient

should be directed to say "e" in order to reveal the colour

and condition of the cords. By alternately inspiring and

saying " e," the movements of the cords during phonation

and respiration will be noted.

Difficulties of Examination— i. Reflex Irritability of the

Throat.—A difficulty often experienced by the novice is the

reflex " retching " or " gagging " induced by contact of the

mirror with the palate or posterior pharyngeal wall. Gentle-

ness and manipulative dexterity born of frequent practice will

usually overcome the trouble, but even in the hands of an

expert it may occasionally prove a serious obstacle.

This abnormal sensibility is most marked (a) for an hour

or so after a meal ; {b) in those addicted to excess in alcohol

or tobacco; (c) in certain pathological conditions of the

throat or larynx

—

e.g., tuberculosis.

It may be reduced or overcome by making the examina-
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tion on au "empty stomach," by suck" -g a pellet of ice for

ten minutes before the examination, jt better still by the

application of a 10 per cent, solution of cocaine to the

anterior and posterior surfaces of the soft palate, and to the

posterior wall of the pharynx.

2. A fleshy and thick tongue coexisting with a low vault

of the mouth. Such a difficulty will be still more enhanced

if the franum is so short that the patient cannot protrude

the tip of the tongue. In such circumstances it is sometimes

possible to depress and gently draw forward the base of the

tongue with a curved depressor before inserting the mirror.

3. Large tonsils may hinder the examination of the larynx,

but as a rule the application of cocaine will reduce their

sensibility. In other instances it may be necessary to use a

small laryngoscope.

4. A long, pendulous uvula will often cause trouble because

the image of it is seen in the mirror. The difficulty may be

overcome by using a larger mirror and taking care to lift up
the whole of the uvula on the posterior surface of the mirror.

In such cases it is probable that only benefit would acciue

from removing at least half the uvula.

5. Projection of /''« Dorsum of the Tongue.—This is one

of the most frequent causes preventing a view of the larynx.

It may be overcome by passing the left index finger into

the mouth and gently depressing the tongue, while the thumb
and second finger hold forward the tip of the organ.

6. A Pendulous, or a Recurved, Infantile Type of Epiglottis.—
This difficulty may usually be overcome by making the

patient sit " bolt upright,'" with a little forward inclination

of the head. Failing by this means, the posterior surface of

the epiglottis should be anaesthetised with cocaine, and held

forwards by a suitable wool-covered laryngeal probe held in

the surgeon's left hand. The patient must hold out his own
tongue, because both the surgeon's hands will be engaged.

Laryngoscopy in Children.

lii very young children indirect laryngoscopy may be diffi-

cult or impossible. Often this will be due to nervousness on
the part of the patient, but even if this element be overcome
anatomical difficulties may stand in the way. These are

\

I if
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generally due to the length, shape, or falling backwards of

the epiglottis. The most frequent source of difficulty is

caused by the recurvation of the edges of the epiglottis,

which makes it appear as a deep gutter with pron.inent

sides. Lack endeavours to overcome these hindrances by a

special tongue spatula fftg. igj^.

The curved end is passed be\ ond the base of tongue below

the level of the hyoid bone, and this is then drawn upwards

Fio. 193.

and forwards while a small laryngeal mirror is inserted and

held in the usual position below the uvula and soft palate.

Even when the small patient is securely held by a nurse

and the head steadied by an assistant, the examination of

the larynx may be incomplete or impossible. Under such

circumstances it will be wiser to administer a general

ansesthetic and view the larynx by direct inspection (vide

infra).

For the benefit of the novice it may be worth while to

emphasise a few essentials in connection with the examina-

tion of the larynx

:

1. Get the patient and source of illumination in the correct

position before commencing the examination.

2. Focus the light on the mouth before warming thi

mirror.

3. The back of the mirror should be comfortably war.n,

but not hot.

4. Don't drag on the tongue, especially if the patient has

sharp lower incisors.

5. Hold the tongue firmly, but don't pinch it.
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6. Lift the uvula on the back of the mirror, but don't

press the latter hard against the posterior pharyngeal wall

or against the so'' i alate.

7. Make two or three separate and brief examinations of

the larynx rather than one prolonged inspection which rnay

tire the patient and excite reflex movements of swallowing

or retching, for these will probably hinder further inspection.

Having obtained a good view of the larynx (Plate A,

figs. I and 2), it will be observed that the only alteration in

the position of the parts seen is that the image in the

mirror is reversed—».«., the epiglottis appears to be at the

back, and the arytenoid cartilages at the anteri-^r part of

the glottis; the position (laterally) of the vocal cords is not

altered—that is to say, the patient's left vocal cord will be

seen to the observer's right, and vice versa.

Plate A, figs. I and 2, show t^e image which is

visible in the laryngeal mirror during quiet and deep

inspiration, and fig. 3 on same plate the laryngoscopic

image during phonation. If the examination be made

during quiet inspiration, the epiglottis is seen in the anterior

part of the mirror, while the arytenoid cartilages lie in front,

surmounted by the cartilages of Santorini. Within the

larynx and bounding the aperture of the glottis are seen the

vocal cot.is ; above and to their outer side are to be recognised

the ventricular hands, sometimes called the false vocal cords.

Still more external are the ary- epiglottic folds, extending

from the epiglottis backward to the arytenoid cartilage, and

having embedded in them the cartilage of Wrisberg. To the

outer side of each ary-epiglottic fold is to be seen a pyramidal-

shaped cavity, called the pyriform sinus or hyoid fossa. The

soft prominent base of the epiglottis is called the cushton of

the epiglottis. That part of the vocal cord which is attached

to the base of the arytenoid cartilage is known a; the processus

vocalis. Between the posterior ends of the vocal cords aiJ

forming the posterior boundary of the glottis is a more t^r

le^s prominent fold of mucous memhrnne—the inter-aryterou^

fold. Between the ventricular bands and the vocal cords

may sometimes be seen the entrance to the ventricle of the

larynx, or ventricle of Morgagni. Lower down it may be pos-

sible to discern the cricoid cartilage and the rings of the

ifill i-
\
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trachea, and in exceptional cases the bifurcation of the

trachea into the right and left bronchi.

When it is desired to investigate the lower parts of the

trachea, the following method may often be adopted with

success : The patient should stand up and lean well forwards
so that the opening of the mouth is almost horizontal, while

the surgeon should kneel below the patient and then pro-

ceed to examine the larynx. By this method the bifurcation

of the trachea can frequently be seen as well as any patholo-

gical condition which may exist between it and the gluttic

aperture.

With regard to the normal colour of these parts, it may be

said that the colour of the vocal cords should resemble that of

healthy incisor teeth, while the mucous membranes have much
the same colour as that of the conjunctivae or of the gums.

It is desirable that a laryngoscopic examination be made
methodically. The first glance should be directed to the

colour of the mucous membrane. Attention should next be

paid to the mobility of the cords, and this both during

phonation and deep inspiration. Finally, note should be

taken of the presence of new growths, ulcers, or other

morbid appearances.

Digital Examination of the Throat and Larynx.

This method of examining the lower pharynx and larynx

is too often neglected; the sense of touch will often give

more information than mere inspection. It if of special

value when we desire to ascertain the consistency and extent

of a new growth or ulcerated surface, or when a jiatient

insists that he feels a foreign body in the throat wliich the

surgeon cannot sec in the laryngeal mirror—(,•.,;^. a tr.uis-

lucent fish-bone may be embedded in the lingual tonsil or

in the side of the lower pnarynx, and while it may closely

resemble a strand of mucus, or i)roject so little heytjnd the

surface of the mucous membrane that it is invisible on

inspection, yet the finger may detect it immediately.
Such an examin.i'.ion maybe rendered more toleriiilc to

the patient by first spraying the posterior wall and l"wer

parts of the pharynx with a lo per cent, solution nf c - (inc.
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The image in the laryngeal mirror is always foreshortened,

and thus a new growth in the lower pharynx, or around the

upper opening of the larynx, appears less extensive than it is

found to be when inspection is supplemented by digital

examination.

PHYSIOLOGICAL CONSIDERATIONS.*

Semon has pointed out that if a laryngoscopic examination

be made during quiet respiration the glottis forms an isosceles

triangle (Plate A, fig. i) the sides of which move very little

during inspiration or expiration, and that this triangle is

perceptibly larger than that which is formed by the glottic

aperture after death, the so-called " cadaveric position."

The average width of the male glottis during quiet respira-

tion is 13^ mm., whereas after death its maximum is 6 mm.

{vide Plate A, figs. 4 and 5, p. 517). The extra width of the

glottis during life is due to a special reflex tonus with which

the abductor fibres of the cords are endowed. " This tonus

is produced by certain centripetal fibres contained mainly,

bit not exclusively, in the trunk of the pneumogastric nerve,

which are stimulated by the interchange of gases in the lungs

during the process of respiration, and act rhythmically upon

certain centres in the medulla oblongata, where they are

changed into tonic impulses, which travel downwards again

along the fibres, which ultimately form the recurrent laryn-

geal nerve and keep the glottis open to a degree sufficient

for ordinary respiration " (Semon, op. cit.).

* Vide Clinical Lecture on "The Diagnostic SigniPcance of Laryngeal

Abductor i'aralysis," by Sir Felix Semon, Brit. Med. Jomnal, January 1, 1898.
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CHAPTER XVIII.

ENDOSCOPY, OR THE DIRECT EXAMINATIONOF THE LOWER AIR PASSAGES, THE
(ESOPHAGUS, AND STOMACH.

The general term " endoscopy " will hereinafter be used tomclude those methods by which a direct mspection may bemade of the above-named regions. When used for individual
regions we speak of direct pharyngoscopy, laryngoscopy,
racheoscopy. bronchoscopy, cesophagoscopy. and gastroi

Peroral endoscopy implies that the e.xamination is made

Xr^w l
'"°"^'' '" contra-distinction to such terms a.slower tracheoscopy or bronchoscopy, which indicate that

the tmchir'"'""
^" ^"" "'^' '^'°'''^ ^" °P^"'"« '"

sai?fo^'.?//^'°'!' '''^Z^'^'Py
asadefinite method of exam.nat.on m,u besad to date from ,895, when Kirstein (Berlin) demonstrated that with ,h!

hec^Lv,Ted?foreh«H^ ' i''u'°'''''^'>'"''-
'^^^^°"rceof,llum,na.,.n.

LtnnTf A
P ""^'^^ '" '"" "^^'l ^y '"^"y endoscopists wh.le

bronchus
^ employ.ng u for the removal of a foreign body lodged n, a

higtS'/rl'oft/h''"'' V""
'-"'"" ""'' ''^""'"^"^- '-Tumentsembodv.n, a

ower lir and r J "*''" ^'^'"^^ "' """ P^'^ological rondit.ons in ,he

Ins lien the 2 T"^
"'^ '""^^^ ^'"^ '^"'^ employment ,. skilled h.,n,.,

b^n S" "' '"'"*' '""'^"^^ '* ''-- -'"'^" f-'""'y would h..„..

520
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As a bloodless means of removing fr^reign bodies from the lower air passages

and the gullet the direct method has practically superseded all others, and it

IS in this particular department of surgery that its most striking successes have

been secured.

Pathological conditions within the trachea and bronchi, in the gullet anS in

the stomach, may be seen with the naked eye and their nature and extent

defined with precision, while the eflect of local or general treatment can be

gauged with an accuracy hitherto undreamt of.

In different countries and by a large number of workers, peroral endoscopy
has been practised with enthusiasm and success. Improved methods and
new instruments follow one another with liewildering rapidity, while the

literature of the subject is so extensive that it will soon be difficult to keep

pace with it.

For these reasons the author will be able only to deal with certain general

principles and ascertained facts relating; to endoscopy.

It may be well to add that the student who desires to familiarise himself

witli endoscopic methods will learn little of practical value from books or

monoRraphs on the subject. Only practice, patience, and frequent failure,

ivill enable him to master the many difficulties of manipulation and technique,

and these vary greatly in different patients.

ENDOSCOPIC OR "DIRECT VISION ' INSTRUMENTS.

Illumination.—The Kirstein forehead lamp or some modification of i is

stiil used by many well-known endoscopists (fig. 194). To use it w th

Fig. 194.— Kirstein's Forehead l-anip.

success, the holes in the shield and mirror must be close to the eve and
come. lie with the direct line of vision and illumination.

Chevalier Jackson (Pittsburgh, LI.S..\.) makes use of distal illumination
(fit-'. 19,1) as originally devised by lunhorn. This is provided by a
snu!! electric lamp fixed in the end of the tulie or spatula. The writer
fully endorses all that Dr. Jackson urges as to the advantage of distal over

.f ;
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H
i

pronimal illumination. Nevertheless, the instrument most commonly uied in

this country is Briinings' electroscope (fi^. 196). In this the beam of light

from a triplefilament lamp (G) passes through a plano-convex lens (//) on
to a small mirror fixed in a shield at an angle of 45 degrees (/). From the
mirror the light is reflected down a tube. Both mirror and shield are per-

Imo. t9S.

forafed so that the observer s eye when close to the shield looks in
(lie direct line of the reflected pencil of light. Fine screws (A")

P^'.™" of accurate adjustment of the mirror. Both lamp and
•shield are mounted on a rectangular handle so devised as to
permit of extension and lateral movements, both of which may be
necessary for the manipulation of instruments through the tube or tube-
spatula. These are so fixed in a slot attached to the handle that the li|^ht
from the mirror is reflected through the entire length of the tube.

i-'|i,- 10^'. - nmninu' • l:ii(tnKn.|,o »iih I,.iiynKr.il Sp.iUil.i .ittar h.-H.
I'aliTMin's lorci|« in I'osjiinn.

Thf tut)es are of different len^llis and di.imeters in order m nu. t tlie

requirements of infants, older tliildren. and adults, .and to enable the iirqeon

to cam .I- re^is to near or mc.re remote regions.

11
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To obviate the removal of a tube which is not sufficiently long to reach

a definite region, Briinings introduced telescopic extension tubes which are

projected from the outer tube by a watch-spring attachment.

In order to overcome the difficulty of manipulating instruments through

the centrically placed cylindrical tubes with proximal illumination, William

Hill has introduced tubes with an oval and slightly eccentric mouth Further-

more, his device of a narrow longitudinal slot for ccsophageal tubes renders

Flo. 197.—Hill's laryngeal Spatula {A), and (Ksophageal Kxamination Tube (/?).

the insertion and removal of instruments much easier than in tlie complete

cylindrical tubes of other endoscopists.

For the extraction of foreifin bodies from the t;ullet and lower air passages,

or for dealing with pathological conditions situated therein, a large variety

of extension forceps, hooks, etc., have been devised. Mounted on long,

narrow shafts, the "business"' ends (figs. 198, 199) are worked and con-

trolled by various mechanisms or grips in the proximal end of the shaft

To remove excessive secretion around foreign bodies or pathological

conditions, a good supply of swabs on suitable split-catch holders (fig. 201)

is necessary, or some form of suction pump (fig. 200). To obtain the same

end, some gullet tubes are provided with lateral channels, which can be

iDnnected with a sali.a pump or other form of aspirator (fi^. 1S.5).

There is a considerable difference of opinion amongst experts in tlie m.itter

> f proximal and distal illumination. The author has used both methods, and,

.1- a rule, is in favour of the distal light because the manipulation of instru-

nuiiis through a tube is not hampered by the light-carryinj; portion of the

t luloscnpe. It is easier to see what is going on in a room through an open

i!"'>r tlian when one has to look through the keyhole. It is true that the

clistai lamp may l>ecoine blurred by secretions or blood, but it is the work

i.,1

it-
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of three seconds to remove these by suitable swabs, or to replace a
lamp it the filament should fuse.

AnMUiesu.-It is possible to examine and even to operate on
infants, older children, and adults without any local or general ana^s.
thetic. In fact. Dr. Chevalier Jackson, the pioneer of endoscopy
in the United States, strongly advocates the avoidance of these agents
for all but exceptional cases He says (Prt)c. Seventeenth Internat.
l-ongr. Med.. London, 1913 Section XV., Part I., p. 13): "In the
last 107 bronchoscopies and oesophagoscopies for foreign bodies in
Children under six years of age, done in myelinic, no aesthetic, general
or local, has been used."
Such a statement implies the ready accessibility of a highly trained

nurse or nurses, one or two skilled assistants, and probably a per-
suasive faculty unattainable except by a favoured few. Under such
conditions, highly organised "team work" may be capable of the
brilliant results which Dr. Jackson has obtained, but it is probable

"B

^^^

Fig. 198.
Fio. 190.

bv'lola! ZiZi''
°' •'"''°^*=°P'*'« ^»> ^''"tinue to depend on the help affordedby local anaesthesia, or on the services of a skilled anesthetist.

of?h"e s'vmnTnr '^Tu'^
'"^ '^'^''^ °" ""= "*'"^« ^^ '"e ease, the urRcncy

.s wneranv oh^ ,

the temperament of the patient. A general anasfhe.,

do without It, but .n order to avoid forcible restraint and the strURgling andmental anguish begotten of fear.

thi"oottel!L"'J,
"PP"'=f7 °f * ^° P«^ «"' solution of cocaine to the pharvn .

,

w-n^der ,r T '"' 'P'8'°"*^'*"d the glottic regions of .b.Ianns

therefore snnlif
''!?''''"'?' ^^»"""*ti°° ""ore tolerable to the patient ,u,dtnerelore simplify the work of the surgeon.
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Tbeie regions abould always be anaesthetised in adults if it is

intended to examine the trachea or bronchi.

General anzstbesia is almost imperative in children and in

adolts when a sharp foreign body is lodged in the larynx or

gullet, and perforation is threatened by coughing or vomiting.

Ether is less likely to cause respiratory arrest than chloroform ; it

is best administered by the "open " method, and preceded by a

hypodermic injection of atropine (vidt infra). A contra-indica-

tion would be severe dyspnoea, and under these circumstances

every preparation should be made for tracheotomy after having

secured local infiltration anesthesia of the skin in the line of

incision.

525
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Kio. 200.—Senoran's Cl-'sopha^eal and Stomach Suction Pump.

Again, when delicate manipulations are to be carried out in the

larynx, a general anaesthetic is .-iilvisable

—

eg., for a small, soft

tumour on the edge of the vocal cord, which mi^ht be rendered

invisible or indefinite by the shrinking and ischacmia cat^sed by the

application of cocaine.

P'urther indications for the use of general anaesthesia m?y
be-

ll/) When the patient has a short, thick neck and the mouth
cannot be opened widely. The diflficulty will be even greater when
the tongue is thick and strong and the molar teeth are sound.

(() When the throat is very irritable, as in patients addicted

to excesses in alcohol and tobacco, for in such cases even
strong solutions of cocaine may not produce an effective local

an.isthesia.

(i) Undue prominence of the cervical vertebra- may demand
a Kreater relaxatio.1 of the muscles of the neck and throat than can
be secured by local anaesthetics.

Tor adults, and under most circumstances, a preliminary hypo-
dermic injection of morphia and atropine, etc. (gr. J and j j j respec
tively) will be of great advanta^'e in quieting reflex movements,
checking the secretion of mucus, and rendering it unne^essarv to use strong

(

Fio. 201

I i
'
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solutions of cocaine if local anxsthesia is to be employed, while a lishter
anxsthesia will suffice if general narcosis is to be induced.
The addition of adrenaline to the cocaine solution iu often .'.dvantag'-ous in

that the regions to be examined are rendered more anaemic :\nd there will b«
less likelihood of symptoms of cocaine poisoning than when tiic last name-l is

used alone.

Preparation of Patient.— Little preparation .ill be retjuired when a mere
inspection of the larynx is contemplated, but it will be wise to examine the
patient when the stomach is empty because the throat reflexes are then less

active and vomiting is not so readily induced.

If the trachea, bronchi. or gullet are to be examined or operated upon, tlie

patient should be prepared as for any major operation—/.c, he should have a
good night's rest, the bowels should be cleared by a purgative, and the leeili

and mouth cleansed by frequent rinsings with a 30 per cent, solution of alcohol.
The examination .should be carried out in the morning, and of course on an
empty stomach. Such preparations are even more imperative when a
general anaesthetic is to be administered.

Preparation of Instruments.—Every precaution must be taken to insure
that these are aseptic. Endoscopic tubes should be soaked in a solution of
" lysol " or its equivalent, rinsed in sterilised water, then dipped in methy-
lated spirit and dried. Immediately before being used they should be
smeared with a sterilised lubricant such as vaseline or liquid paraffin.

Prepnration of Surgeon. — The ordinary aseptic technique should be
studiously observed. It is advisable to wear large, plain goggles in order
to protect the eyes from infective elements which may be suddenly coughed
up by the patient, as well as from irritating an.rsthetic vapour when general
narcosis is employed. Cocaine has been coughed into the unprotected eve
of the surgeon, thereby paralysing his accommodation for the time being.

Position of the Patient.—The examination may be made in the sitting or
in the dorsal recumbent position.

The first may be employed when a mere inspection of the lower pharynx
and larynx is to be made.
For children the dorsal recumbent position should always be adopted, and

also in adults wlien any operative manipulations are to be undertaken, or when
the trachea, bronchi, or thed-sopriagus are to be investigated.

In the extraction of foreign bodies an approach to the Trendelenburij
position is advisable in order that gravity may not favour the slipping of the
intruder to a deeper level.

Sittin,; Pi'silioH.—The patient should sit on a low stool in front of the

operator, who stands, or sits on a stool higher than that occupied by tlie

patient (I'late H, hg. 1). An assistant should stand behind the patient in order
ii) to press the head towards the surgeon while maintaining it in a slightly

extended position
; (2) to place his knee against the patients back in order to

prevent llexion of the spinal column
, (j) to restrict any rotative movements

of the patient's head.

In the absence of an assistant, the patient should be told to sit l)olt uprii^iit

and til! the head backwards as lar ,-is possible— rt., to make extension at tiie

occif i*o-atlantal joint.

Mcurct's puiitu^n—a. slight modification of Kirstein's original position for

direct examination 01 the lar> nx— is illustrated in Plate H, fig. 2. The uriler

has frequently adopted it ith much satisfaction especially in the absence of

skilled assist? nr.e.
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Dorsal Recumbent Position.-The object of the .urgeon should be to get as

direct a line as is possible from the mouth to the oesophagus or to the laryngo-

tracheal tract (see Plate A).
, , , . u. ^^a

The angle formed by the mouth and oral cavity can be largely straightened

out by extending the patient's head at the occipito-atlantal jomt-.... by

tucking the occiput as far as possible under the upper cervical spme The

simplest method of doing this is to place a small, flattened sandbag under he

shoulders, and then draw backwards the upper alveolar arch by placing the

first two fingers behind the upper incisor teeth.
„ . j ,»,„

It will then be possible to examine the upper opening of the gullet and the

posterior two-thirds of the larynx by direct vision through a suitable tube

But if we are to explore the oesophagus or laryngo-tracheal tract more

completely, the position of the head will require certain definite alterations,

because neither the upper third of the gullet nor the trachea he in the hori-

zontal axis, but make an angle of some 45 degrees with it as they pass down-

wards through the thorax.
, . .i. ^^„f^

Hence, when the upper end of the gullet has been reached the patient s

head, still over-extended. should be lifted upwards a little so that the beak of

the instrument may follow in the true axis of the gullet. When the lower

part of that viscus is approached, the head may be allowed to rest on he

table again, because of the more forward position of that region of the gullet^

To examine the anterior region of the glottis, the over-extended head shouW

be allowed to hang slightly over the head of the table ^•.be supported in this

position by an assistant. This will render it easier to lift forward the thick

base of the tongue and the epiglottis and to gain an «''t«"^^^\^'«"'
°[

*^/

glottis, even to the anterior commissure. When this region has been passed

the head should again be lifted while the endoscope is passed in the true axis

of the trachea as far as its deeper regions or into the bronchi.

Other positions have been described and recommended but the vvriter

has been so satisfied with •• the dorsal recumbent " that he does not deem it

necessary to describe the others.

Contra-indications for the Use of Direirt-Vision Instruments.

When it is possible to gain the same information or to afford equal relief

of symptoms by the indirect method. The latter is more speedy, causes less

discomfort to the patient, and is devoid of any datiger.

2 The direct methods should not be employed by those who l^a^« '"l*-

pro.pect of frequently employing them. The •occasional "Per^ °; - ^

"J
be able to recognise the difficulties and dangers which may endanger the life

or well-being of his patient.

, .\dvanced cachexia, marked arterio -sclerosis, most cases of aneurysm,

severe valvular or myocardial lesions of the heart, ; rgent dy^P-^-'^.
^^"^

•

further cor.tra-indication. of the use of the direct method, except under

special circumstances and when a highly skilled endoscopist is available.

SUSPENSION LARYNGOSCOPY.

I„ 191 1 Killian introduced a further modification of the direct method, and

^Tn:fly:tSd.^h^m«hod consists in suspending the head of a r.cumbent

patient by means of a spatula which rests between th? base of the .ongue

>h i
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528 DISEASES OF THE NOSE AND THROAT

and epiglottis at one end, while the other hangs from a gallows throii|.h the
intermediation of a jointed handle.

The gallows is secured by screws to the end of the operating-table (fig. 202)
and is capable of upward and downward, forward and backward movements'.

When in position, the patient's head is practically suspended from the
gallows, the weight being borne by the base of the tongue, which is thus
lifted upwards. The surgeon, who stands or sits behind the patient, can sec

directly in the lower pharynx and larynx (fig. 203). The tendency of the

epiglottis to drop downwards is corrected by a small, narrow adjustable

spatula fixed in the main tongue spatula. The surgeon illuminates the
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inspected regions indirectly by a forehead mirror, or directly by a forehead

lamp. It is also possible to fix small incandescent lamps on the special gag

provided—a method of particular value for purposes of demonstration to a

class of students.

When suspension laryngoscopy is used for children a general anaesthetic will

be necessary, but in adults a preliminary injection of scopolamine and
morphia with the local application of cocaine will usually suffice.

Fig. 203.

The ^|latula is in position, and the epiglottis and base of the tongue are held upwards,
;-o that the interior of the larynx is visible. Below this the post-cricoidal pharynx
and upper opening' of the oesophagus are visible. (From Medical Annual,
1915, "Suspension Laryngoscopy," Dr. J. S. Fraser.)

It will be often difficult to obtain a good view of the anterior commissure
without the aid of an external counter-pressor ; this may be supplied by an
assistant or by mechanical means.

Advantages of Suspension Laryngoscopy.— i. Both the surgeon's hands
a-'e free for examining the parts or for operative manipulations.

i. It is particularly useful for demonstrating a deep pharyngeal or laryngeal

lesion to a class of students.

34
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3. The whole topography of the pharynx and larynx can be taken in at a
glance.

4. It is very useful in the diagnosis and treatment of the laryngeal lesionsof
childhood—

«.ff., subglottic swellings, papillomata, false membranes, tubercle.
syphilis, perichondritis, foreign bodies, diflScult decannulation, etc. The
writer heartily endorses the opinions of those who have extolled the
" suspension " method for the complete and efficient removal of papillomata
in children.

5. In adults it enables a more thorough operation to be performed in cases
of tubercle or benign growths.

Contra-indications.—(a) Severe dyspnoea, whether in children or adults.

(6) In patients upon whom it would be difficult or impossible to use any
form of direct examination.

(For fuller details concerning Suspension Laryngoscopy, the reader is

referred to Killian's "Semon Lecture," fourH, Laryngol., July, 1914.)

ANATOMICAL CONSIDERATIONS.

{Laryngo-tracheo-bronchoscopy.

)

The novice should bear in mind the following facts :

(rt) In an adult male the trachea is about 4^ inches (11 cm.) long, and an
equ;»; distance intervenes between the upper molar teeth and the glottis.

Hence he will need a tube at least 9 inches (22 cm.) long to reach from the

angle of the mouth to the openings of the bronchi. In practice it will be wiser
to use a tube 11 inches long, because the measurements above quoted mav be
on the short side even in normal individuals, and it is always an advantage to

have a short length of tube free from the folds of a retracted cheek or of a

prominent upper lip.

The trachea makes an angle of nearly 45 degrees with the vertical or hori-

zontal axis according as the patient is standing or lying flat on his back. This
fact is of practical importance in regulating the position of the head in peroral

endoscopy (p. 527).

(6) The diameter of the adult trachea may vary from % inch (16 mm.) to an

inch (22-5 mm.). In an infant one year old the diameter may be onlv ! inch

(5 mm.).

For peroral bronchoscopy tubes of 9 to 10 mm. and 5 to 7 mm. diameter may
be used for adults and children respectively.

The wider the tube, the better will be the view of the inspected regions

and the easier the manipulation of instruments within the tube ; but danger
will be incurred, especially in children, if too large a tube is used and tlie parts

are bruised or unduly stretched by its insertion.

(0 The carina (fig. 204). or spur-like structure which separates the riyht and

left bronchus at the end of the trachea, corresponds to the interval between

the fourth and fifth dorsal spinous process. It is generally to the Icit of the

tracheal axis, and hence the right bronchus often appears to be more m the

direct line of the trachea. For this reason a foreign body is more likelv to

fall into the right than into the left bronchus.
(rf) The diameters of the main bronchi are nearly equal to tliat of the

trachea, the right being somewhat larger than the left.



ENDOSCOPY 531

(«) The right bronchus gives off an eparterial branch to the upper pul-

monary lobe, about i inch from the carina (fig. 204).

(/) The left bronchus continues with undiminished diameter for at least

2 inches before dividing into four ventra! and as many dorsal branches.

{e) The right bronchus is divided into three sections—a broad upper portion

I inch in length, a middle narrower portion nearly 2 inches in length which
terminates in the orifice of the first ventral branch, and a third narrow
portion with the orifices of some seven branches.

(h) The trachea is slightly flattened from side to side, whereas the gullet is

Dorsal.

Ventral.
Ventral.

FlO. 204.

compressed from before backward. Consequently, if radiography reveals a

coin or flattened foreign body in the sagittal plane, it is more likely to be in

the trachea than in the crsophagus.

GENERAL CONSIDERATIONS GUIDING THE EMPLOYMENT
OF PERORAL ENDOSCOPY.

{a) Always use the largest tube commensurate with safety—/,f,, a tube

which will allow the fullest inspection without damaging the structures

through which it passes.

(6) Since peroral endoscopy of the lower air passages or trsophagus will

iiivulvc considerable dibcomfort to the patient, every effort shoulii be made to

render it as short as possible consistent with thoroughness. Hence every

instrument likely to be necessary should be in order and close at hand
.
and
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assistants and nurses should keep their position relative to the surgeon and

understand the nature of the help expecteid from them.

(c) The confidence of the patient should be gained by making and keeping

the compact, that if he raises his band as a sign of pain the instrument shall

be removed or the examination interrupted for a few moments.

{d) If the upper molar teeth are absent on one side, pass ilie tube or

the spatula on that side.

(«) Keep a plentiful supply of wool or gauze swabs in readiness.

(/) It will be of great advantage to have an assistant whose sole duty it is

to pass instruments to, or take them from the surgeon, so that the latter need

not take his eye off the region he desires to investigate.

(g) If a patient has a large moustache, it is well to cover it with adiiesive

strapping before passing the tube, otherwise at a critical moment the hairs

may obstruct the surgeon's view.

(A) Keep the tubes in a tall can of warm lysol solution ; this will prevent

condensation of vapour within the tube when it is being passed—a condition

which will effectually obscure the surgeon's objective.

(i) Immediately before inserting a tube or spatula smear it witli \.arm licjuid

paraffin, carbolised oil, or sterilised vaseline.

(;) Never pass a tube blindly into the larynx, trachea, or a'sopliatius.

(k) Keep the end of the tube in the axis of the viscus that is being

examined, because lateralisation is fraught with dangerous pu: ill ties,

especially in the gullet. If in doubt as to the position of the end uf the tube,

withdraw it, but never force it onwards.

TECHNIQUE OF PERORAL LARYNGOSCOPY.

Position of Patient.—The different positions have already been discussed

(pp. 526, 527). At the present moment it is assumed that the larynx is to be

examined under local ana:sthe3ia and with the patient in the sitting position,

The writer usually proceeds in the following manner :

Standing somewhat in front of the patient's right-hand side, the angle of the

mouth and cheek are gently retracted, and the warmed tube ur tube-spatula

is passed between the molar teeth and over the right base of the tonjjue, and

then tilted downwards until the upper edge of the epiglottis is seen through

the tube. This is the first rallying-point.

Guided by direct vision, the end of the tube is now passed just be\ond the

tip of the epiglottis and directed downwards and forwards so as to press

forwards the epiglottis and base of the tongue. The prominences of the

arytenoids—the second rallying-jwint—should now come into view, while, by

a still further tilting forwards of the lowerendof the tube, with a simultaneous

movement of its axis toward the median line, the vocal cords should be brought

into view.

With a little practice these manipulations can be carried out in a few

seconds.

It is easier to introduce the tube in the way suggested than by standing or

sitting immediately in front of the patient and passing the instrument in the

middle line of the mouth—(i) because the distance to the larynx is shorter:

(i) one avoids pressure against the upper incisor teeth when the ci;i^L-iiis

and base of the torgue are being pressed forwards in order to gain a view

o( the larynx.
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PERORAL TRACHEOSCOPY AND BRONCHOSCOPY.

Position of Patient.—As a general rule the dorsal recumbent position will

be advisable, and it will be essential when a general anaesthetic is to be

employed or a foreign body is to be removed.

Size of Tubes.—For a child, 4 to 3 mm. x 30 cm. ; for an adult,

7 mm. X. 40 cm.

Assuming the adult to be in the dorsal recumbent position, the earlier

manipulations are much the same as those advised for laryngoscopy. When
the end of the tube reaches the larynx, gentle pressure should insure it

passing the glottis, but it will do so more easily if advantage be taken of a

deep inspiration in order to pass the vocal cords when they are in the

abducted position.

Once these are passed, the further progress of the tube is easy and devoid

of much discomfort to the patient. In its descent through the trachea the

lurgeon will note any local or general changes in the mucous membrane,

the presence of ulceration, local or general stenosis, deviation of the axis of

tiie trachea, or the existence of any other abnormalities.

When the lower end of the trachea is approached, the carina at once

attracts attention, and the novice will be struck by the pulsation communi-
cated to the surrounding parts by the heart and large vessels in the immediate
neighbourhood.

To the right of the carina will easily be seen the opening into the right

bronchus : to the left, but less clearly, the mouth of the left bronchus.

Should it be desirable to inspect the deeper portions of the bronchi and the

openings of the bronchial tubes, a cocaine-adrenaline solution should be

applied to the former before passing the bronchoscope into them, in order to

check reflex coughing and excessive secretion of mucus.

This will be particularly necessary when a foreign body has been lodged for

many hours or days in a bronchus, for under these circumstances the mucous
membrane is usually much congested and bathed in a copious secretion of

mucus or muco-pus. It will be best to remove any excessive secretions by
gauze mops rather than by a suction tube. If the mops be passed deeply,

large quantities of secretion may be quickly removed by drawing it upwards
on the proximal surface of the swab in the same way that water is lifted on the
piston of the common pump.
Brunings' telescopic extension tubes will be of great value when it is desired

to investigate the larger bronchial tubes. These extension tubes have lateral

perforations, so that respiration from the free bronchus is not impeded during
the time the other is being investigated.

Owing to their elasticity, the bronchi permit of a considerable amount of

movement towards and away from the median line.

When the right bronchus is to be examined, the tube will rest in the left

angle of the mouth with the head turned slightly to the right, and vice vnsa
for the left bronchus. : f

LOWER OR TRACHEOTOMIC BRONCHOSCOPY.

This connotes the examination of the bronchi through a tracheal opening.
The manipulation of instruments is easier than by the peroral route ; larger

tubes can be used, and the regions inspected are nearer to the eye and hand
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of the lurgeon. Neverthelns, these advantages are no excuse for selecting
the lower route, except in cases o( extreme dyspnoea where a preliminary
tracheotomy may be indicated. Even here, a skilled endoscopist will some-
times succeed in relieving the dyspnoea by the peroral route, but he would
take care to (i) produce local infiltration ana-sthesia of the skin over the
trachea, and (a) to have his instruments ready for tracheotomy before
attempting endoscopic treatment.

Iitdicationt for Bronchoacopy.

1. When the history, symptoms, or radiographic examination render it

probable that a foreign body has been inhaled.

2. The presence of tracheal or bronchial stenosis

3. If there are signs of pulmonary consolidation (especially in base of the

right lung) with those of pleural effusion, and no signs of tubercle bacilli in

the expectoration.

4. All cases of bronchiectasis should be examined for foreign bodies. The
author has removed a portion of rabbit-bone from a man's right bronchus,
wherein it had been impacted for three years and produced extensive

bronchiectasis of the lung {vidi Lancet, April 32, igii).

5. Cases of dyspnoea not due to obvious diseases of the lung.

6. Every case of dyspnoea unrelieved by tracheotomy.

7. For non-tuberculous haemoptysis.

8. Cases of recurrent nerve paralysis of obscure origin.

9. When pulmonary disease of doubtful origin is present.*

Complication—Subglottic CEdema.—This generally occurs in children,

and is caused by the use of tubes which are too larg? and are not held in the

axis of the trachea, so that lateral pressure is exerted on the subglottic regions

The result is that in the course of twenty.four hours dyspnoea sets in, which
is mainly caused by accumulation of secretions below the «wollen subglottic

region, and the patient is drowned in his own secretions.

Under six years of age a tube of 4 to j mm. in diameter is large enough,

the smaller being reserved for children under one year. There will be less

likelihood of damaging the subglottic or tracheal walls if, when passing the

tube, the child's head and neck be slightly flexed.

The supervention of dyspnoea after bronchoscopy should excite the suspicion

of subglottic cedema, and peroral bronchoscopy should be carried out at onct

and the secretions removed. Often this will suffice to cure the symptom. If

endoscopy is not available, or, having been practised, the symptoms should

recur, it will be wiser to perform tracheotomy under infiltration anxsthesia

s

I

RADIOGRAPHY AND ENDOSCOPY.
These should supplement one another as often as possible, for it will

frequently happen that a foreign body or pathological condition may be

revealed by radiography when its presence might be undetected by endoscopic

examination alone.

An anterior and an antero-lateral-oblique exposure should be made, in

order to give a better idea as to the actual position of the foreign body or

pMhologica! condition

* ri<i« Chevalier Jackson, Seventeenth Internat. Congr. Med., London, 1913,

Section XV., Part 1.
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Tba writer bu pointed out that an instanisneou* radiograph will often

reveal a deeply-seated foreixn body which would be indistinguishable under

a longer expoeure when respiratory movements tend to obecure its outline,

tspccially if it is surrounded by chronic inflammatory products. He also

proved the value of simultaneous radioi;raphy and endoscopy. By this means
b« was able to remove a pin from a small bronchial tube, the movement and
position of the tip of the forceps being guided by directions from the radio-

i^pber.

r'luoroecopic bronchoscopy has also been recommended by Ingals (Chicago)

in those cases where the foreign body is obscured by excessive secretion<i,

by granulation tissue, or when it is hidden beyond a stricture, or lies in an

abscess cavity.

The radiographer's evidence may, nf course, be valueless if the foreign

body is not opaque to the ray.

What is to be done under such circumstances ? We must be guided by the

history of the case and any symptoms which may be present. If it is fairly

evident from the history that a foreign body has been swallowed or inhaled,

and it has not been evacuated by the bowels or coughed up, then endoscopy
should be employed. This should be done even in the absence of definite

symptoms, because both the gullet and lower air passages, especially the

larynx, often exhibit a peculiar toleration of the presence of a foreign body
when once the initial symptoms of irritation have subsided.

DIRECT PHARYNGOSCOPY.
Poaition .—A child should always be examined in the dorsal recumbent, but

an adult may be in the sitting position, unless it is intended to remove a forei ;n

body, when the former position should be adopted in order that gravity may
»ork with instead of against the surgeon.

Technique.—In all essentials the passing of a tube or tube-spatula is the

same as when the larynx is to be examined.

In an adult the application of a 20 per cent, solution of cocaine : the

posterior wall of the pharynx, epiglottis, and post-cricoidal ret'ion lU

facilitate examination by minimising discomfort, retchinp, and cou^

It is in this last-aamed situation that squamous epithelioma nut infi ,Lient:

develops in women.
For the examination of the post-cricoiJal pliarjnx. Hills -.lotted tube-

spatula will be found very useful. This may be used with Brunini:-^

electroscope, or light may be provided from a forehead lamp

DIRECT CESOPHAGOSCOPY.

Some General and Anatomical Considerations.

The gullet is a thin.walled, highly distensible and septic tube which can
be easily perforated by the employment of very little force, and the resulting

inflammation of the surrounding tissues is nearly always fatal.

It is not a continuous straight tubs parallel with the median axis of the
body, but has certain deviations and slight constrictions of its lumen The
cescrhagus enters the thorax in a direction downwards, backwards, and
si.ghtly to the left until it reaches an i passes behind the left bronchus, when
It fjrr.s forwards and to the left :;11 it passes through the diaphragm to the
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liomach. The Im. jrUnce of realiiinR theM point* bu already been empha
us«l (p. 3J7).

From the point of view of the endoscopist there are at least four con.
strictiont -vit. :

1. The crico-pharyngeal constriction, which marks the .jnction of the
hypo.pharynx with the upper end of the gullet. It is opposite the sixth
cervical vertebra.

2. The aortic narrowing which is opposite the fourth dorsal vertebra.
3. The bronchial narrowing opposite the sixth dorsal vertebra.
4. The hiatal, or diaphragmatic narrowing, opposite the tenth doml

vertebra.

Of these, the first and last are the most important and easiest to be seen.
In the living subject the crico.pharyngeal constriction is about i inch in

Its transverse diameter, and is somewhat tightly closed and requires care .-ind

skill to traverse it with a tube—in fact, it is in this region that dangerou,
traumatisms most often occur. The lumen of the thoracic portion of the
oesophagus is frequently patent, except at the hiatal opening, and its walls
may be seen to open and close with the respiratory movements, and to
exhibit communicated pulsations fror. the aorta, especially in the neighbour.
hood of the aortic constriction.

As it is often of importance ii treatment to know the distance of an
oesophageal lesion, the following data of Starck are of practical importance:

Te«th 10
Cricoid.

To Birurcaiion
of Trachea. To Cardia.

One year
Ten years
Adult

Length nf

(Knaphagus.

...10 cm. (41.1) 14 cm. (5j in) 22 cm. (8J in.) 12 cm. (4 (in)

... 10 cm 4 in.) 18 cm. (7 in.) 28 cm. (11 in.) 18 cm. (7 in.)

... I5cm.(6in.) 26cm. (loj in.) 40cm. (ijjin.) 25 cm. 1 10 in.)

IndicatiOM for GEiophagoscopy.-Difficulties or pain in connection «itli the
swallowing of food, such as may result from the presence of a foreign bodv
traction or pressure pouches, a benign or malignant growth, mediastinai
growth, or that curious form of stricture of the lower end of the gullet which
has been variously termed "cardiospasm," •• phrenospasm." "abdominal
cesophagismus," and "achalasia of the cardia." By the direct method,
traumatic, corrosive, and syphilitic strictures have been diagnosed and
successfully treated.

Contra-Indications of CEsophagroscopy.—These include the resence of
an aneurysm, tumours or foreign bt.dies complicated by dyspntra or by
surgical emphysema and fever, a very weak or collapsed general condition of
the patient, and serious cardiac lesions.

Radiopaphy.-This should be employed in all cases of cesophageal disease,
and more particularly when obstructive lesions are present.

In the case of a foreign body opaque to the X rays its presence mav be
demonstrated. If the foreign body is not opaque, its location mav be deter-
mined by swallowing a bismuth pastille and noting where its passage down-
wards is obstructed.

In pathological lesions causing obstruction of the oesophagus, the swallow.
ing of bismu.'h porridge may afford invaluable information.
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Duftraof (EM|>luicoMop]r.~l. Rupture or an aneurysm.

2. Perforation or tloughinK of the trsophageal walls owing lo pressure of

the tube. This accident ha* probably been the cau°e of more fatalities than

any other, and it uiually due to blind forcing or dragging niovementa in the

neighbourhood of a malignant growth or of the weakened and inflamed tissues

surrounding a long-retained foreign body. It would rarely or never occur if

the surgeon made it a golden rule nevrr to advance the tube unless he can see

itn open portion of the irsophagus in front of It.

PrepAratioo of the Pfttient.— i'or the examination of the post-criroldal

region of the pharynx or the upper end of the gullet, special preparation of

the patient is unnecessary, except that it is wiser to make the examination

on an empty stomach.

U'hen a more complete inspection is contemplated, all those preparations

and precautions advised for tracheo-bronchoscopy must be scrupulously

observed (p. 326).

Aiuestheaia.—The general principles which guide us in determining whether

no anxsthetic at all or local or general anaesthesia be employed are similar to

those already enunciated under tracheo-bronchoscopy.

The cesophagus is insensitive for its whole length, so that when once a tube

has been inserted there is no pain beyond discomfort in the region of the

lower pharynx uid some difficulty in breathing when large tubes are being

used.

Much of the discomfort referred to may be relieved by the application of

cocaine to the post-cricoidal region of the pharynx.

General anzsthesia will be necessary when a foreign body is tightly

impacted in the cesophagus, or when a spasmodic stricture of the hiatal

region is to be treated.

Position of Patient—The dorsal recumbent po!>ition is most suitable for

bcth children and adults, although for brief examinations of an adult gullet the

writer has often been very satisfied with Mouret's position (Plate B, p. 526).

Instnunents.—The armamentarium is very similar to that used for

bronchoscopy, except that longer tubes of larger calibre are necessary. In

this country Briinings' electroscope is generally used, although the author much
prefers the distal illumination as used by Chevalier Jackson (Pittsburgh,

r.s.A.

.

With regard to tubes, only two sizes are really necessary— viz., 10 mm. •

5j cm. for adults, and 7 mm. x 43 cm. for children. .\s a matter of practice

the 1,'ullet of a child can be examined with an adult bronchoscope. Further-

more, It will be wise to have a tube at least 13 mm. in diameter for use in the

adult, especially when dealing with foreign bodies, because the larger the

diameter of the tube the easier will it be to see and to deal with the obstruction.

Hlls slotted tubes are especially useful for the insertion of radium capsules

i.:Ji Malignant Disease of the CEsophagus, p. 757).

Mandrins or f.exible bougies threaded through and projecting beyond the

end of the metal tube have been recommended for rendering it easier to enter
the upper end of the gullet. Their use should be discouraged, because one of

our chief objects is to inspect this region and to advance the tube under the

guidance of the eye. When a bougie is used we may miss the very lesion we
des-.re to investigate.

Swab-holders, hooks, forceps, suction apparatus, such as are necessary in

bronchoscopy must be provided, and care must be taken that these are long

H
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enough to reach, if necessary, the lower end of the gullet ; it is surprising how
often they are too short, because both surgeon and instrument-maker do not

Fig. 205.—Hill's Direct Vision Inflating ffisophago-Gastroscope.

Attached to Briinings' hand lamp, it is passed under vision into the stomach, which is

t;iHated and CNpIored under direct vision.

allow for that margin of length represented by the part of the instrument
which, being close to the surgeon's hand, does not enter the tube during
manipulations.
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The preparation of the instruments is practically the same as that advised

for bronchoscopy.

F(G. 206.—Hill and Hersdiell's Combined Direct and Indirect CEsophago-Gastroscope.

For indirect vision Biiinings' hand lamp is removed and the plain handle substi-

tuted. The window is also removed, and the collar with washer takes its place,

through which the periscope is inserted.

4-! f '
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1!

Techaique-A preliminary inspection of the lower pharynx and larynxshould be made with the ordinary laryngeal mirror.
In passing the tube from the right side of the mouth, the first rallying-point

IS the free border of the epiglottis ; the second is the prominences of the
arytenoids. The beak of the tube is now passed behind and beyond these inthe middle line, when the resistance of the cricoid constriction will prevent
easy access to the upper end of the gullet. To overcome this, the patient shead should be raised so as to flex the neck, while the cricoid plate is pressed
forwards by the beak of the tube, which then-guided by vision- is insinuated
into the upper end of the a-sophagus. Once the constriction is passed
turther progress is easy.

It is a golden rule never to advance the tube unless the open lumen of the
oesophagus can be seen immediately in front of the distal end of the
instrument. When there is an obstruction in the lower half of the gullet
quantities of mucus, food debris, etc.. may have to be removed. Senoran s
suction pump is especially useful for this purpose (fig. 200).
Warning:.—The writer is not practically acquainted with any region of the

body where impatience and rough or blind manipulations are more dangerous
than in the oesophagus. Its walls are thin and easily perforated in the neigh-
bourhood of pathological lesions, and especially when these are present in
alcohohc subjects. Such an accident will be nearly always fatal from a
spreading cellulitis in the neighbouring tissues of the neck or mediastina.
Hence the tube must never be advanced except under guidance of the eve

and then only when the surgeon is sure that he is in the axis of the gullet' 0,^

can see healthy mucous membrane beyond the end of the tube.
Accidents will occasionally happen to the most careful, painstaking and

experienced operator, but the surgeon who uses force or is impatient when
dealing with lesions in the gullet clearly demonstrates that he has mistaken
his vocation.

GASTROSCOPY.
Chevalier Jackson has proved that the stomach may be inspected throiiyh

an open tube over a wide area of its surface.
He uses an oesophagoscope 70 to 80 cm. long with distal illumination, and

advises that the stomach should be empty, so that the collapsed walls fall on
the end of the tube. It is possible to obtain a range of lateral movement of
17 cm. of the distal end of the tube in a living subject. External palpati,.n of
the stomach by an assistant will still further assist the surgeon in brini^in-
diflerent parts of the stomach wall over the end of the tube. The patient
should always be examined under general anesthesia, in order that the
diaphragm and abdominal walls be fully rela,\ed.

Janeway, Mosher, Hill, and Herschell (figs. 205. 206, pp. 53S, 539I have
devised gastroscopes provided with means whereby the stomach can be in-
tlated and its walls inspected with the aid of a lens system inserted into the
side of the distal end of the tube. The author can testify to the excellent
view of the stomach walls obtained by this means, but its main disadvantaKe
would seem to be that a diseased area can only be seen-it cannot be prol)ed
or directly treated.

Gastroscopy may be used to establish the exact location, extent, and nature
of obscure .-ir.d pr-.",sib!y serious lesions of the stomach. It is a pity that it .^

not more frequently used in the early stages of many diseases of the stomach
in which It might be possible to institute treatment which could only have a
chance of success in the incipient phases of the malady.



CHAPTER XIX.

ACUTE LARYNGITIS.

{Acute Laryngeal Catarrh.)

Definition.—An acute superficial inflammation of tht mucous
membrane of the larjnx.

Etiology.— The 'causes are practically the" same as those enumerated
under Acute Rhinitis (p. iC), and in many instances the laryngeal inflam-

mation is due to an extension downwards ot the nasa! and naso- pharyngeal

infection.

Males are more frequently afifected than females because of their greater

liability to exposure to sudden changes of temperature, and because they are

nore subject to factors which are likely to excite catarrhal infJammation of

the upper air passages (i:de tn/rj].

Exciting Causes —These include exposure to sudden changes of tempera-
ture ; over-use of the voice, especially in the open air (this factor is particularly

detrimental when a faulty method of voice-production is employed ; the

lahalation of irritating vapours, such as chlorine, bromine, and sulphur
fumes ; the gouty and rheumatic diatheses ; the acute specific fevers ; and the

traumatisms induced by unskilful operations on the larynx or by the presence
of a foreign body.

Predisposing Causes.—These include sedentary occupations, excesses in

alcohol or in tobacco, and mouth -breathing induced bv nasal obstruction.

As Von Ziemssen points oat, if various causes co-operate the certainty of

'iryngitis being pnoduced is greatly increased : consequently ,t is common
'•.;:i "loquacious frequenters of r ;blic-houses, who carry their drinking.

talking, and smiling to excess, and .i:ter leaving the heated room filled with
tobicco smoke, often expose themselves for a lon,.^ time to the cold night air."

Seasonal Incidence.—Acute laryngitis is more common in the spring-time
ihen sudden changes of temperature are frequent.

Pathology and Morbid Appearances. —.Vs a general rule the laryngeal
T/acQus membranes are simaltaneousl-. and equally affected by the catarrhal
nr^i.-nmation. At first this takes the form of h.perxmia and deficient

5«ret:on but this soon gives way to a freer h^charse of mucus or rauco-pus.
--- ;ut3:anciing leaturessrc che "cuiicss of ti.ce^'i^ijuu and the vocai cords,
t'-e last mentioned often take the form of two reddish, swollen bands with
f-'iiaded edges which are in marked contrast with the ivory-white colour and

54t
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sharply defined edges of the normal cords. While these are congested,
swollen, often slightly ocdematous and lustreless, they are rarely ulcerated!
although isolated patches may be seen where the epithelium has been cast
off. The inflammation may extend into the superficial muscles so that their
action is hampered, and on phonation the adduction of the cords may be
imperfect, causing the glottis to assume a slightly oval contour. Adduction
may also he prevented by swelling of the interarytenoid mucous membrane
The ventricular bands and aryepiglottic folds share in the general con-

gestion and may do so to such a degree as to obscure the glottic regions.

iHdema of the epiglottis and aryepiglottic folds is uncommon even in severe
attacks of acute laryngitis ; in the absence of such a factor as the inhalation
of steam, or the swallowing of boiling liquids, the presence of oedema would
suggest a pyogenic infection and therefore a more serious type of inflamma-
tion with a graver prognosis.

It happens occasionally that the acute inflammatory lesions are limited to

one or more regions of the larynx, such as the epiglottis, the arytenoids, or

the cords ; the author is inclined to think this is more likely when gout or

rheumatism are predisposing factors.

In the ordinary type of acute laryngitis, there is usually a certain amount
of catarrhal inflammation of the trachea and larger bronchial tubes.

On rare occasions blood may be extravasated beneath the mucous membrane
of the vocal cords ; it is more likely to occur in influenzal cases associated with

violent paroxysms of coughing, or when a prolonged effort is made to use the

\oice while the cords are acutely inflamed.

In young children, in whom the glottis is small, the mucous membranes
more relaxed, and reflex activity is greater, the morbid changes above
described produce more urgent symptoms and the affection is more serious

than in adults (vide Acute Laryngitis in Children, p. 546).

I

i

i

Symptoms.—When the laryngeal inflammation follows

an acute naso-pharyngeal infection, the initial constitu-

tional symptoms are those of malaise with slight pyrexia.

The most characteristic symptom of acute laryngitis is a

modification or loss of the natural voice. In the earlier

stages this is generally "gruff" or more bass than usual, and

in the course of twenty-four hours the patient may be quite

hoarse, especially on waking in the morning, when the cords

are dry and covered with tenacious secretion.

As a rule there is no pain or difficulty in swallowing, but a

sensation of "soreness" may be experienced in the laryn.x

and trachea, and this will be increased by any attempt to use

the voice. The "pricking " jr "tickling" sensations may

cause violent attacks of coughing which are often more dis-

tressing than any other symptom, and under such circum-

stances the expectoration may be tinged with blood.

With the advent of a freer secretion the above symptoms

, i
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tend to abate, especially the spasmodic and painful cough.

Within a week the voice has generally acquired its noimal

tone, but expectoration of mucus and muco-pus may continue

for another week or fortnight

—

i.e., until the mucosa of the

trachea and bronchial tubes have returned to their normal
condition.

It should be pointed out that while the acute laryngeal

inflammation is more often secondary to that of the nose and
naso-pharyn.x, yet in other instances it may start in the

larynx and spread upwards as well as downwards, and so

modify the sequence of the local symptoms, as already

outlined.

Diagnosis.—When the above symptoms are not accom-
panied by severe constitutional disturbance, and are asso-

ciated with a uniform bilateral congestion of the laryngeal

mucous membranes, the nature of the lesion can scarcely

be overlooked. (For diagnosis of .\cute Laryngitis in

children, vide p. 546.)

Progrnosis.—Simple catarrhal laryngitis almost invariably

runs a favourable course in the adult ; and even in the child

though the symptoms are more alarming and urgent, re-

cover}" takes place in a very large proportion of the cases.

The fatal forms of acute laryngitis in the adult are those

accompanied by cedema of the larynx, or dependent upon
the poison of septic organisms 'lidc infra). The possibility

of primarj- laryngeal diphtheria should bt remembered when
hoarseness and a toneless cough are associated with a severe

degree of malaise, vomiting, rapid pulse, enlarged glands in

the neck, albuminuria, or a degree of pyrexia unusual in

simple catc-rhal laryngitis. As regards the voice a good
prognosis may generally be give ' 'Ut in a few cases, especially

after induenza, a want of tent. .he muscles or even actual

paresis may induce hoarseness or alteration in the voice which
may prove ver>- intractable to treatment.

In the case of singers the prognosi? will be of particular

importance because the question cf the return of the voice

to Us former purity of tone, and the time that this will

involve will depend very much on absolute functional rest

of the voice and rigid adherence to treatment until the

intlar-Tiatory symptoms have subsided. In young women of
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a neurotic temperament, acute laryngitis is frequently fol-

lowed by functional aphonia.

Treatment—This should be both general and local. The
boweis should be freely opened by a calomel and saline purge.

Functional rest of the vocal cords should be strictly observed,
and any necessary communication made in a whisper. The
respiratory movements of the cords will be reduced to a
minimum by lying in bed. The temperature of the room
should be 65° F., and the air moistened by means of steam
from a bronchitis kettle, and the addition of a teaspoonful of

the compound tincture of benzoin tc the water in the kettle

has a sedative effect ; or an inhaler may be used with the

same quantity of the tincture in a pint ofwater. The chloride

of ammonium inhaler will also be found extremely useful in

these cases. To obtain the greatest benefit from i;, the

patient should be directed to inhale by the mouth, and exhale
through the nostrils, for two or three minutes every hour or

two. Much relief may also be given by inhaling from an

atomiser a solution of menthol in liquid paraffin (gr. x. to .ii.t.

The diet should be of an anstimulating nature and semi-solid,

so as not to cause trouble in swallowing—bread and milk,

rice, sago, tapioca, beef-tea, and mutton broth, are the best.

Equal parts of hot milk and Ems or Seltzer water will be

found an agreeable and beneficial drink, and will relieve the

feeling of dryness in the throat.

A diaphoretic such as formula No. 13 may be given every

four hours, or pilocarpine jV to \ grain may be injected

hypodermically. If the patient be very feverish 20 minims
of antimonial wine, or 4 or 5 minims of the tincture of aconite,

may be added to the mixture. If cough be irritating and
troublesome, formula; Nos. 14, 16, or 17 may be ordered, or

the morphine and ipecacuanha, or cocaine and rhatany

lozenges. Sometimes a mustard leaf over the trachea will

give great relief to that symptom. When the cough is harsii

and dry, secretion may be promoted by the internal adminis-

tration of iodide of potassium and chloride of ammonium.
If sleep is prevented by paroxysms of coughing, a hypodermic
injection of heroin (gr. i) may be of invaluable service, but

should this remedy be contra-indicated a full dose of bromide

of potash and chloral hydrate may be substituted. Chloride
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ofammonium in the form of tabloids or pastilles, or the Soden

mineral pastilles, will usually be of value in moistening the

mucous membranes.

When the inflammation becomes subacute, more stimu-

lating inhalations may be prescribed

—

e.g.

:

Ol. eucalypt. j

,, pin. sylvest. i
aa o».

Mag. carb. lev ",i.

Aq. camph. concent. ... ... .'^i.

Aquam ad.^v.

Sig.—^i, to a pint of nearly boiling water.

For similar reasons three to four drops of nitrate of silver

(grs. V. to X. ad ^i.) may be carefully injected into the laryn.x

when the cords are adducted in phonation.

Iron, phosphorus, and strychnine should be given internally

when the acute symptoms have subsided, if there are signs of

lack of tension in the vocal cords and the voice remains

weak. The application of the faradic current to the larynx

is often very helpful in relieving these post-inflammatory

conditions.

A difficult question frequently arises as to what should be

done in the event of an actor or a professional singer being

attacked with laryngitis during his engagement. In the first

place it may be stated emphatically that, just as there is no

royal road to learning, so there is no special method of treat-

ing an attack of acute laryngitis in a professional. If the

inflammation be at all severe, at whatever cost the cords

should be given functional rest, otherwise permanent

damage may be done to the voice ; in milder cases, sucking

ice, keeping a cold compress to the neck, and the use of an

astringent spray (Nos. 6i and 63). may suffice to enable the

patient to get through his work, .\ttempts to cut short

the inflammation by the application of nitrate of silver or

other strong astringents are not to be recommended.

-Vccording to Sajous, hoarseness in professional vocalists

ma\ be due to deficiency of lubrication of the vocal cords.

This condition he treats by the administration, every two
ho!ir=, of 10 grains of ammonium chloride in a tumblerful

of water, and the topical use of warm sprays of a saturated

solution of potassium chloride at the same intervals. In this
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kind of case benzoic acid lozenges are sometimes beneficial.

Strychnine in full doses has also a good effect.

When acute laryngitis follows nasal and naso-pharyngeal
catarrh, the last-named areas should be kept free from

secretion by such means as have been already described

(form. 50 and 51). In traumatic laryngitis due to scald of the

larynx, Morell Mackenzie says that " scarification, fairly and
fully carried out, ought to supersede all other treatment."

Inasmuch, however, as children are the chief victims of this

accident, it is not easy to carry out this plan of treatment.

The application of iced packs to the throat, and iced milk

and water by teaspoonfuls, or small pellets of ice given every

few minutes, should be tried. Early tracheotomy is some-
times necessary, and it is advisable that for the first twenty-

four or thirty-six hours after the operation the patient should

be fed with nutrient enemata.
Acute laryngitis in children may be so much more serious

than in adults that it will be dealt with alone in the followini;

section.

ACUTE LARYNGITIS IN CHILDREN.
(Spasmodic Laryngitis ; Laryngitis Stridulosa ; False Croup.)

This is frequently coupled with a tendency to spasms of

the glottis.

The larynx of a child is relatively smaller than that of an

adult, its framework is softer, and the subepithelial tissues

are more lax and more easily infiltrated by inflammatory
effusion. These conditions alone would render acute laryn-

gitis a more serious condition than in the adult, but it is the

preponderating nervous factor, inducing spasm of the glottis,

which adds such dangerous possibilities to acute laryngeal

inflammation in children.

Symptoms.—The child has usually the symptoms of a

cold in the head, and the voice may be a little gruff or

hoarse. During the night he wakes with a harsh, dry cough,

and some stridor or obvious obstruction to free breathing;
the degree ofobstruction will be indicated by a certain lunount

of cyanosis or recession of the epigastrium and lower ribs.

The stridulous breathing may continue for two or three
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minutes, and the patient may appear to be in imminent
danger of asphyxiation, but fortunately this occurrence is

uncommon. Restless sleep, disturbed by cough and laryngeal

irritation, may follow an attack of spasm. In the morning,
and during the following day, the cough may continue, but
the absence of the " spasms " encourages the hope that they
have entirely disappeared ; but only too frequently they recur

during the following night, even though with less degree of

severity.

The author has seen the most alarming instances of this

affection in the early stage of measles associated with severe
catarrhal symptoms.

Diagnosis.—Spasmodic laryngitis may be confused with
laryngismus stridulus. Both arc spasmodic affections, but
in the former the irritation arises within a catarrhal or
inflamed larynx, while the latter is a purely nervous affection

unaccompanied by any laryngeal inflammation.

In spasmodic larjmgitis the dyspncea is intermittent, but
during the intervals there remain the symptoms of catarrh,

hoarseness, and possibly some pyrexia, while in laryngismus
stridulus the patient has neither dyspncea, hoarseness, or
fever.

Persistent dyspnoea without intermissions should warn us
of the possibility of cedema of the larynx, diphtheria, or non-
diphtheritic membranous laryngitis, retropharyngeal abscess,
or even a foreign bodv.

Treatment.—With regard to treatment of attacks of
catarrhal laryngitis in children, a warm and moist atmosphere
is ess*^ntial. If the onset be sudden, a hoi bath followed by a
dosr of castor oil or calomel will often succeed in relievin'^

the patient. The child should be placed in a bed surrounded
by a tent into which the spout of a bronchitis kettle projects.
A tcaspoonful of the compound tincture of benzoin should be
placed in the water. A sponge frequently wrung out in hot
water should be applied over the larynx, and some warm milk
and water given to the child to drink.

Few remedies are so useful in checking the symptoms as
3n emetic. In sudden arid severe spasm a hypodcniiic
injection of apomorphia may be given; when less urgent,
10 minims each of vinum antimoniale, vinum ipecacuanha.
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and syrupus scilla:, can be administered to a child one year

old every fifteen minutes until vomiting occurs. Drachm
doses of ipecacuanha wine may be given every hour to u

child two years of age until vomiting is induced.

The tendency to spasm may be reduced by the adminis-

tration of bromide of potash or by the liquid extract of

grindelia in lo-minim doses in warm milk every three or four

hours. In the event of no relief being obtained, and in the

presence of signs of deficient air entrj

—

i.e., some cyanosis,

recession of the episternal, supraclavicular, and cpijjastrir

regions—the patient should be intubated, or, in the absence

of the appliances for intubation, tracheotomy should be per-

formed.

It will often be found that children who are liable to attacks

of acute laryngitis are suffering from adenoids or enlarged

tonsils, and these conditions should be remedied as soon as

the general condition of the patient permits.

(EDEMATOUS L/.RYNGITIS.

{Phlegmonom Laryngitis; (Edewa of the Glottis; (lidcma oj

the Larynx.)

Definition.—An acute serous or sero-purulent infiltration

of the connective tissue of the larynx in general and of the

arytenoid and aryepiglottic folds in particular.

The condition is a clinical phenomenon rather than a

disease, and it may arise from many causes. In discussing

it, stress will be laid on the more acute forms rather than on

those instances of localised or more general chronic (olema,

which will need no more than passing mention.

Etiology.—In a large percentage of cases the cedcma is

of inflammatory origin. It may result from injury by

foreign bodies, the swallowing of scalding liquids, from the

inhalation of irritant chemical vapours, the application of

strong caustics to the larynx, or it may complicate the acute

laryngeal inflammation of the specific infectious fevers. It

may also result from the administration of iodide of potash

in those who arc susceptible to the influence of iodine.

Septic infection accounts for the great majority of the

typical cases of cedema of the larynx. The laryngeal com-

4i
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plication is caused by a spread of inflammation from some
neighbouring focus such as septic tonsillitis, phlegmon of the
pharynx, angina Ludovici, and more rarely from inflammation
starting in the cervical glands.

The pathology of the condition has already been described

<P- 453>-

Acute cedema of the larynx may occasionally prove to be
a fatal complication of laryngeal tuberculosis, of syphilis, or
of malignant disease affecting the same region.

As a complication of tuberculosis it is rare, and only twice
have I had occasion to perform tracheotomy for urgent
dyspnoea due to acute tedema supervcnmg on chronic tuber-

culous ulceration of the laryn.x.

Mure chronic types of cedema may occur during the

progress of renal disease, diabetes, cardiac affections, or
lesions in the neck or mediastina which hmder the return of
blood to the heart.

More or less lor-'^ed areas of cedema may often be seen
in connection wi^. alignant disease of the larynx or of the
post-cricoidal regu.i of the pharynx, in conjr 'ion with
perichondritis of the larynx, and in inflamni.u. *" the
crico-arytenoid articulations.

(Edema of the larynx is most conmon in adult males, and
chronic alcoholism is one of the strongest predisposing
factors.

Morbid Anatomy and Pathology.—The character of the
effusion into the submucous connective tissue varies much:
it may be serous, sero-fibrinous, sero-purulent, or even
bloody.

The regions of the larynx where the greatest an; unt of

cedema occurs are fairly constant, and this is due to itie fact

that the submucous areolar tissue is looser and more abundant
in certain definite areas.

The greatest amount of swelling takes place in the aryteno-
epigiottic folds, next in the glosso-epiglottic fossa and the
anterior surface of the epiglottis, and the least amount on the
laryn;.'eal surface of the epiglottis, the vocal cords, and ink c iUDgiotiic regions. Beyond bciii>.j congested, the vo "ai

cord- take little share in the cedema even in severe ca^js,
because of the absence of loose subepithelial areolar tissue.

ll I
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In Other words, (edema of the larynx is extrinsic rather
than intrinsic, and in an extreme case fatal results tniy be
caused almost entirely by the^reat swelling which takes place
in the aryepiglottic folds.

When the laryngeal cedema is of a septic nature and
secondary to similar conditions m the pharynx or surroiiniimj,'

parts, these tissues will exhibit various degrees of inrtaninui-

tion and (edematous inrtltration.

Ssrmptoms.—In the acute form symptoms may dtvelop
with surprising rapidity, especially when the luryti},'Lal

inflammation is secondary to a virulent septic infection of the

tonsils or pharynx.

Illness may commence with a rigor or with pyrexia varyiiiR

from 101° to 104° F. On the other hand, in some of the most
fulminating cases the temperature may be normal or even
subnormal. The patient feels very ill and depr ssod. Of
the local symptoms, one of the first may be the lelinj,' as

if a foreign body was present in the throat, and thi., is caused
by swelling of the free portion of the epiglottis, which also

induces much pain and difficulty in swallowing the mucus
which collects in the lower pharynx. For the same reason

choking may follow an;- attempt to swallow liquid food.

Difficulty in breathing accompanied by stridor is very charac-

teristic of (edema of the larynx, and asphyxia may threaten life

in the course of a few hours. Its degree may be rcHected in

the dusky pallor of the face or by recession of the lower ribs

and epigastric region. The voice becomes weak, and in

the earlier stages may be of a coarse tremolo character; later

on it may be entirely lost.

The laryngeal irritation together with the accumulation of

mucus in the lower pharynx are often productive of an inces-

sant hacking cough.
All the symptoms may increase for thirty-six or forty-eight

hours and then gradually subside. On the contrary, the

swelling of the tissues may cause such stenosis of the larynx

as to necessitate tracheotomy ; or suppuration may take place

and localised abscess form, accompanied by an increase of

urgent symptoms, high temperature, and general pros-

tration.

In the niore chronic types of laryngeal cedema the local

I
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«

syi iptums appear more gradualiy and are of a less urgent

character.

Examination.—On laryngoscopic examination, the epi-

(;lottis may be found to be erect, tense, enormously swollen,

and nearly touching the back of the tongue ; it is usually of

a bright red colour. The arycpiglottic folds are frequently

obscured by the swollen epiglottis, but, if they can be seen,

they form plum-like bodies and may nearly meet in the

middle line (fig. 207). In those rare cases in which the

cedcma is confined to the connective tissue below the cords,

red, Heshy swellings may be seen bulgirig from beneath these

(Kdcma iif left ary-

epiKluttic (old.

Qvdt'ma of richt ary-

cpi|;luttic fold.

I'lti. 317. Larynx from Case of Sudden Death due to (Kdcma of Aryepiprlottic

Folds, (kindly lent by Dr. I.opan Turner.)

structures. In the absence of the laryngoscopy, the swollen

condition of the epiglottis and aryepi^lottic folds may be

recognised by making a digital examination ; but this must be

carried out with great care lest the surgeon's finger be acci-

dentally inoculated with the septic secretions in the patient's

throat.

It should be needless to say hat the condition of the

mouth, teeth, pharynx, naso-pharynx, and nasal' cavities

must be investigated as a possible source of primary infection,

and the examination will be incomplete if the condition of the

lungs is not ascertained.

Diagnosis.—This presents little difficulty when it is pos-

M
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sible to see in the laryngoscope the pathological conditions

just enumerated. If such an examination be impossible, it

may be difficult to exclude primary laryngeal diphtheria.

Prognosis.—This is always grave when the local symptoms

are combined with those of a severe degree of general

toxa;mia, as exemplified by great depression, loss of appetite,

sleeplessness, pyrexia, and signs of cardiac failure. The

possibility of the rapid onset of laryngeal obstruction must

always be present in the mind of the practitioner, and intu-

bation or tracheotomy instruments should be in readiness.

Even if these dangers be overcome, pulmonary complications

may ensue and place life in imminent peril.

Treatment.—This has already been described on pp. 460,

461, and it is only necessary to add that surgical interven-

Fig. 208.—Mackenzie's Guarded laryngeal lancet.

tion, whether it be scarification of the oedematous regions

(fig. 207) or opening the trachea, should not be deferred

till the patient is too weak and exhausted to derive any

benefit from them.

ACUTE EPIGLOTTITIS.

This term has been applied to cases in which the acute

inflammatory attack is limited to the epiglottis. The anterior

surface and the free borders are chiefly affected ; and as a rule

the epiglottic inflammation is of a septic nature, secondary

to similar conditions in the mouth or faucial regions of the

pharynx. It will then be very much swollen and bright

red or purple in colour ; in this event there need be mo

symptoms referable to the larynx

—

i.e., cough nor hoarse-
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ness—but the patient complains of the feeling of a foreign

br>''y in the throat, which causes an inclination to vomit,

pi..a and difficulty in swallowing, and profuse secretion

of mucus. The cerv.-al lymphatic glands are sometimes

enlarged at the same time, the patient feels ill, and the

temperature is generally raised to ioi° F. or higher.

Dyspnoea may arise if the disease extends to the aryepiglottic

folds or to the ventricular bands. There may be tenderness

over the hyoid bone, and attempts at swallowing may cause

laryngeal spasm. The fact that these cases sometimes

complicate or become complicated by angina Ludovici, or

arise in unhealthy sanitary surroundings, tends to show that

they are of septic origin.

The treatment is the same as for acute laryngitis, with the

addition that it may be necessary to scarify the epiglottis

with the laryngeal lancet. Meyjes found an iced spray of

\ per cent, watery solution of ichthyol, every quarter of an

hour, quickly reduced the inflammation and swelling in this,

as in many other forms of acute laryngeal and pharyngeal

inflammation.

MEMBRANOUS LARYNGITIS.

Definition.—A variety of laryngitis accompanied by the

formation of a non diphtheritic false membrane.

^Etiology.—A membranous exudation may form in the

larynx as a result of traumatism, the inhalation of scalding

fluids, or the entrance of eau de Cologne into the larynx, but

the membranous laryngitis about to be described has been

shown by Klein and others to be caused by streptococcal

infection. This may occur as a primary infection or as a

complication of the specific fevers. It usually occurs in

children frcm two to eight years of age. The affection is of

a more sthenic character than the diphtheritic, no exudation

is seen in the nares, naso-pharynx, or pharynx, and it is

not followed by diphtheritic sequels.

Morbid Anatomy and Pathology.—The fibrinous exuda-

tion cannot be distinguished from that of diphtheria except

by bacteriological examination.

Symptoms.—The disease commences as an ordinary
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catarrhal laryngitis associated with hoarseness,, pyrexia,

cough, and laryngeal spasm. The dyspnoea is worse at night

than during the day, and the hurried breathing may be

associated with recession of the supraclavicular and epi-

gastric regions and with cyanosis. The pulse becomes very

frequent, may intermit during inspiration, and cardiac

failure may become one of the gravest symptoms. Even if

the laryngeal symptoms improve, pulmonary complications

may cause additional anxiety.

Diagnosis.—The chief difficulty will be to distinguish

simple membranous laryngitis from diphtheria. In the

former the membrane is usual'y limited to the larynx, while

in diphtheria it is generalh o be found in the pharynx or

naso-pharyngeal regions. In membranous laryngitis the

constitutional symptoms are of a sthenic character; in

diphtheria they are of an asthenic type, while early glandular

involvement and albuminuria are usually present.

Finally, the absence of Klebs-Loeffler bacilli should suffice

to distinguish the membranous form from the diphtheritic

inflammation.

Prognosis.—This will depend on the age of the patient,

the severity of the constitutional symptoms, and above all

on the degree of laryngeal obstruction.

Treatment.—The directions given for the treatment of

catarrhal laryngitis in children will apply equally to the

membranous form, except perhaps that more may be expected

from the judicious use of emetics, and that intubation or

tracheotomy is more likely to be required. The relative

values of these last-named interveniions will be discussed

later, but it may be pointed out that intubation is preferable

in children under five years of age if medical assistance is

near at hand, so that the tube can be reinserted if it is

roughed out or displaced, or becomes obstructed. \Vhich-

ever method of overcoming the obstruction is decided upon,

it should not be postponed till the patient's resistance is

seriously diminished by cardiac depression or pulmonary

congestion. If tracheotomy be employed, the opcninj,' m

the windpipe should be made as low down as is possible,

because a tracheotomy in the cricoid region is very liable

to be followed by the formation of troublesome granulation
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tissue which will hinder the final removal of the cannula.

Calomel in i-grain doses every hour or two hours till the

bowels act, and then less frequently, is a treatment which has

been highly recommended by some authorities, while others

prefer and speak very highly of calomel fumigations. The

latter may be carried out by volatilising 15 grains of calomel

every two hours for two days and nights and then increasing

the intervals.

Since it will generally be a matter of difficulty to be sure

that the laryngeal obstruction is not due to the Klebs-Loeffler

bacillus, it will be wiser to inject full doses of antidiphtheritic

serum early in the course of the disease, but if later on it can

be shown that the membranous deposit is of streptococcal

origin, a corresponding serum should be made use of. In

any case the patient's strength must be maintained by

plenty of nourishing liquid food and the internal administra-

tion of iron, strychnine, and suitable tonics.

LARYNGEAL HiEMORRHAGE.

{Syii.: Hatnorrltagic Laryngitis.)

Definition.—An escape of blood into or from the laryngeal

mucous membrane.

This may take place without any inflammatory conditions

being present, and hence the term " hemorrhagic laryngitis,"

though frequently used, is scarcely correct.

iEtiology.— It is a rare affection and is generally the

result of some judden strain thrown upon the glottis as in

shouting, screaming, or even sneezing. The most typical

case seen by the author occurred in a military officer after

shouting commands in a gale of wind. His right vocal cord

had the appearance of a narrow band of bright red clotted

blood. In women it is most likely to occur during pregnancy,

puerperal convalescence, or during menstruation.

There is no sufficient evidence to show that hemorrhage

from the laryngeal mucous membrane necessarily indicates a

phthisical tendency on the part of the patient, nor, on the

other hand, aYe phthisical patients more prone than others to

suffer from laryngeal htemorrhage.

It
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The condition may occur in purpura, leukaemia, chlorosis,

and other affections due to an abnormal condition of the

blood, but in these instances the laryngeal are completely

thrown into the shade by the general symptoms.

Morbid Anatomy and Pathology.—Catarrh seems to be

the most potent factor in the production of laryngeal

hemorrhage.
The blood may escape from the vessels by diapedesis or by

rupture. In some rare cases the haemorrhage results from

the detachment of firmly adherent crusts. As seen in the

laryngeal mirror the haemorrhage may appear as a more or

less irregular and superficial, submucous extravasation, or as

a more circumscribed effusion or clot, which cannot be

dislodged by coughing. When the blood escapes into the

larynx it maj e possible to see the bleeding- point. One

or both cords may be affected. Like a bruise or haematoma

elsewhere, the blood is gradually absorbed and the cord (or

cords) assume their normal colour.

Symptoms.—The symptoms of laryngeal haemorrhage are

those of an ordinary laryngitis with the addition of hjtmo-

ptysis. The haemorrhage is mostly insignificant, only streaks

of blood being noticed in the sputa ; sometimes, however, the

bleeding is very considerable and may amount to a table-

spoonful or even more. The blood may coagulate in small

or large clots which may temporarily block the larynx.

After the cessation of the bleeding the symptoms of the

laryngitis persist for some time. In a case which was under

Fraenkel's care the following cycle of events was noted—

stridor, shortness of breath, expectoration of blood followed

by free bteathing. These symptoms were due, as F"raenkel

was able to verify by the laryngoscope, to the alternate

blocking of the larynx Sy blood-clots, followed by cough,

which cleared the larynx and rendered the breathing free;

the same series of events recurred from time to time. \Mien

the effused blood does not escape through the mucous

membrane, the patient will only complain of hoarseness,

laryngeal irritation, vocal fatigue—in fact, the ordinary

symptoms of laryngitis.

Diagnosis.—There is a j^'eneral consensus of opinion that

bleeding from the larynx—and the pharynx— is very uncom-
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mon, and that in the majority of cases thus described the

blood comes either from the lungs, nose, or mouth. Hence,

before arriving at the diagnosis of laryngeal haemorrhage all

other possible sources of bleeding should be carefully ex-

cluded, and even then it would be hardly right to assign it

to the larynx, unless the bleeding vessel or a patch of con-

gestion was visible. The mere presence of blood in the

larynx is of no diagnostic importance, as it may easily find

its way there from the lungs or it may trickle into the larynx

from the nose, naso- pharynx, the base of the tongue, or even

from the mouth.

Prognosis.—If it be possible to exclude phthisis, the graver

forms of anajmia, and the absence of ulceration and trauma-

tism, bleeding from the larynx need not be regarded as a

serious malady. Where ulceration exists, death may result

from loss of blood, from suffocation due to the blood entei-

ing the bronchi, or from the larynx being occluded by

blood-clots.

Treatment—In a case of bleeding from the larynx, strict

silence must be enjoined, the patient should be kept quiet in

bed, ice should be applied over the larynx and to the nape

of the neck, and ice pellets should be sucked. The best

way of bringing astringents into contact with the mucous

membrane is by means of spraying; for this purpose solutions

Nos. 6i, 62, 64, and 65 should be used with the hand-bell

spray apparatus. Where the hemorrhage is slight and is due

to the detachment of dry crusts, the use of a solvent spray

such as No. 50, will often suffice to stop the bleeding.

Some authorities object to painting the larynx in cases of

hiemorrhage because it may detach the clots and gives rise

to a fresh hsmorrhage. Heryng, however, approves of

painting with a solution of nitrate of silver. The galvano-

cautery may be employed to control the hsmorrhage if the

bleeding-point can be recognised.

The inhalation of turpentine and oil of eucalyptus has its

advocates. If the cough be troublesome narcotics may be

required to check it. Should the patient be plethc/ic saline

aperients act beneficially by relieving portal congestion.

1!- i
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CHRONIC LARYNGITIS.

(Chronic Laryngeal Catarrh.)

Definition.—This is a chronic inflammatory condition of

the mucous membrane of the larynx, associated with some

alteration or impairment of the voice.

Such a definition applies to the ordinary cases of chronic

catarrh of the larynx in which all the superficial tissues share

equally, but there are a number of instances in which the

inflammatory processes are limited to one or more ref,'ioiis of

the larynx and produce definite clinical appearances which

are designated by an appropriate nomenclature. They

include such affections as "singers* nodules," "pachydermia

laryngis," " hypertrophic laryngitis," and " subglottic laryn-

gitis "
; they will be discussed separately.

iEtiology.—The causes of chronic laryngitis are practically

the same as those which produce the acute form of the disease;

in some cases, indeed, chronic laryngitis supervenes upon one

or more attacks of acute catarrh of the larynx, but in the

majority of instances its onset is more gradual. It is more

frequent in those who suffer from obstructive, catarrhal, or

suppurative lesions of the nasal cavities. The first-named

factor induces mouth-breathing with its attendant evils ; the

second is liable to spread to the larynx in virtue of the con-

tinuity of mucous membrane; while purulent secretions from

the nose or naso-pharynx are peculiarly liable to induce

certain localised forms of chronic laryngitis. Septic con-

ditions of the teeth, gums, and tonsils act in the same way.

Chronic cardiac and pulmonary diseases give rise to passive

congestion of the larynx. In the last-named affections the

association of a chronic cough may be the chief disturbing

influence.

As would be expected, on account of their greater exposure

to the various causes, males are more often affected than

females and children. Over-use associated with faiuty

production of the voice is a very common cause of the

disease, and clergymen, actors, singers, schoolmasters, etc.,

are prone to be affected. Using the voice in the open

air is particularly injurious, as is shown by the frequency
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with which itinerant vendors ofall kinds are attacked, though,

of course, other causes come into play in such people—viz.,

exposure to changes of weather and the abuse of alcohol or

of smoking. Occupations attended with the production

of dust or irritant gases, and trades in which work is

carried on in badly ventilated rooms, or where there are

sudden transitions from heat to cold, will favour attacks of

chronic laryngitis. Anything which impairs the general

health predisposes to attacks of chronic laryngeal catarrh.

Some cases of chronic laryngitis will not yield to treatment

until attention has been paid to the digestive or to the sexual

systems. Over-feeding leading to plethora and portal con-

gestion is frequently accompanied by a very characteristic

form of laryngitis, in which the mucous membrane is much

congested. .

Lastly, all affections of the larynx of any standing—

f^., tuberculosis, lupus, syphilis, benign and malignant new

growths, etc.—are usually accompanied by more or less

chronic catarrh, and that form which occurs in patients who

have had syphilis is peculiarly intractable.

Pathology.—The mucous membrane of the larynx is

hyper*mic and swollen, and there is a general increase in

the thickness of the mucous membrane, which is mainly due

to cell proliferation in the subepithelial portion of the

mucosa. The secretion is often of a thick viscid nature,

and gives rise to the appearances mentioned below.

Morbid Anatomy.—Laryngoscopic examination wil. reveal

a general bilateral dusky-red congestion of the mucosa, the

cords appearing as dull red bands with more or less rounded

ed-'cs and their upper surfaces are often partially obscured by

drit'd' viscid secretion ; sometimes this may form an adherent

pellet in the interarytenoid region. In other mstances there

mav be some slight irregularity in the edges of the cords.

Such changes are not without influence on their movements,

so tl.at on phov ..tion the action of the cords is sluggish and

imperfect approximation is the -esult.

Ulceration of the cords rarely occurs in simple chronic

laryngitis. ... -

Distended veins may sometimes be noticed on the surface

of the congested cords, and very exceptionally varicoie

dilations of the vessels may be present.

^liJ'ill
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The ventricular bands may share in the general congestion

and hyperplasia and to such a degree that the vocal cords

may be hidden from view even in the act of phonation.

Not uncommonly the interarytenoid fold becomes unduly

prominent and hinders the approximation of the cords ; it is

sometimes spoken of as interarytenoid pachydermia and will

be referred to later (p. 569).

Chronic Hypertrophic Laryngitis.

Under this title some laryngologists describe a special form

of chronic laryngitis in which there is a more or less uniform

thickening or hyperplasia of the soft tissues of the larynx.

But the transition stage between simple chronic laryngiiiL

and a mild form of chronic hypertrophic laryngitis would be

very difficult to define.

The aetiology and symptoms of both are practically

identical, and a condition which one observer would speak

of as an instance of chronic hypertrophic laryngitis limited

to the interarytenoid region would by another be spoken of

as " pachydermia."

Chronic hypertrophic laryngitis is only an extreme form

of long-lasting chronic laryngitis i'. which hyperplasia of

the tissues has taken place. This may affect the vocal cords

so that their edges are blunt and rounded, or the ventricular

bands may be so thickened as to hide the vocal cords, or the

mucous membrane in the interarytenoid region may be unduly

prominent. The epiglottic and aryepiglottic folds are rarely

affected, although like the regions around the glottis they

may share in the general congestion.

The treatment of these extremer forms of chronic

laryngitis does not differ in essentials from that of the

milder types, but it should be borne in mind that syphilis

may inc'uce a general laryngeal hyperplasia which is not very

amenai e to the ordinary antisyphilitic remedies.

Symptoms.—The voice is always more or less affected,

varying from slight degrees of hoarseness up to complete

loss of voice. The hoarseness is generally worse when the

voice is first used in the morning; after a little use it

regains some amount of power, but fatigue is soon felt if

talking be continued for any length of time. The patient
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experiences a sense of uneasiness and tickling in the throat,

which causes a frequent desire to clear the throat

—

i.e., the

cough is of a voluntary character. Involuntary cough is rare

in chronic laryngitis unless the trachea or bronchi are

involved. The expectoration is usually scanty and consists

chiefly of small pellets of mucus ; if it be very abundant there

is usually some concomitant tracheitis or bronchitis.

Diagnosis.—This can only be made by actual inspection

of the larynx with the laryngoscope. The appearances which

may be seen have already been referred to but the student

should remember that simple chronic laryngitis is always

bilateral: if the congestion or hyperplastic changes be

limited to one side of the larynx, he should at once suspect

that the disease is of a specific nature—e.g., syphilis, tubercle,

simple or malignant new growth.

The early stages of tuberculous laryngitis may for a while

present the appearances of a chronic laryngeal catarrh, and

hence if there be any doubt as to the nature of the local

trouble, the lungs should be carefully examined, tubercle

bacilli sought for in the sputum, and the evening temperature

recorded for a fortnight in order to note the occurrence of

slight degrees of pyrexia.

The diagnostic features of syphilitic disease of the larynx

and of new growths will be discussed later.

Prognosis.—Even under favourable circumstances, the

course of chronic laryngitis is very uncertain, and there is

great tendency to relapse because o*" the difficulty which

may be experienced in removing predisposing factors such

as are beyond the control of the patient. The danger of

permanent damage to the voice or of the inflammatory

state giving rise to a new formation must be borne in

mind.

It is only necessary to add that in many voice-users the

cords are permanently congested, and this does not appear

to be detrimental provided it does not become excessive.

Treatment.—In every case particular care should be taken

to ascertain the aetiological factors at the root of the trouble,

and to combat these by general as well as local measures.

As far as it is possible, the patient should spend his time

in an atmosphere free from dust and of even temperature.

36
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The voice should be entirely rested during the first ten

days or fortnight of treatment.

The dependence of chronic laryngitis on diseases of the

nose and naso-pharynx should lead to these cavities being

carefully examined in all cases, and any pathological condi-

tions should be rectified. Attention must be paid to causal

conditions such as excessive smoking, drinking, or the over-

use of the voice. With respect to the latter, Semon is right

when he says : " It is perfectly useless to attempt a cure if

the same mischievous conditions which have most likely

produced the disease— e.^'-., excessive ..se of the voice— are

continued during the treatment." In professional voice-

users— e.g., singers, preachers, teachers in elementary

schools, ietc.— a proper method of voice production is

essential ; for whatever may be the direct cause of their

breakdown, it is often associated with, and aided by im-

proper methods of breathing, the wrong use of the registers,

or the constant strain imposed on the pharyngeal and

laryngeal muscles by speaking at too high a pitch. This is

particularly the case in female teachers.

The diet should be simple; spices, pickles, and highly

seasoned articles of food should be eschewed ; spirits are

best abstained from, and if alcohol be taken at all it had

better be in the form of a light wine. Excessive tea-

drinking should be avoided. Any dyspeptic troubles should

receive appropriate treatment, and if there be symptoms of

plethora, a blue pill followed by a course of mild saline

aperients, or the daily use of some mineral water will be

found beneficial. After local treatment has been duly carried

out, great benefit will often result from v ourse at Aix-les-

Bains, Mont Dore, or Cauterets, followed by ten days or a

fortnight in a bracing climate. Warm, moist air, as in our

own south-western seaside towns acts more beneficially in

recent cases than higher and drier localities.

Local treatment will consist of sedative or slightly stimu-

lating inhalations of medicated vapour and the local appli-

cation of astringents.

In the presence of much hypera;mia and symptoms of

laryngeal irritation, inhalation of the compound tincture ot

benzoin will be advantag'^ous. One drachm of the tincture

I
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should be placed in a pint of hot water {170" F.) and the steam

inhaled for five minutes two or three times daily ;
the patient

should remain in his room for an equal length of time after

the inhalation. When the cords and laryngeal mucosa are

of a smoky colour and covered with sticky macus, a more

stimulating inhalation is indicated, and for this purpose the

oil of Scotch fir (formula No. 71 ) or of cubebs is useful. They

are used in the same way as the ben oin vapour.

Fui. ;<>>—Wool-Carrier.

If the secretions are scanty and viscid, iodide of potash,

chloride of ammonium, or small doses of apomorphine may

be advantageously prescribed. The larynx can be cleansed

from tenacious mucus by means of suitable warm, alkaline

sprays but it is difficult for patients to use these themselves.

The most useful and efficient method of treating chronic

laryngitis is by the topical application of astringents, by

means of the wool brush (fig. 209) or by the laryngeal

syringe (fig. 210).

The wool brush is made by twisting some sterilised wool

round a suitable applicator and moistening it with the

astringent. Care must be taken that the wool is firmly

twisted on the probe lest it should be detached by the

contraction of the cords.

In the milder and less chronic cases a solution of chloride

of nnc (gr. v. ad r,i.) or perchloride of iron (gr. v. ad Si-) is

a good application, and will usually effect a cure. The

application should be made at least twice a week at first,

and then with diminishing frequency. In the event of

spasm being excited, the patient should be told to try to
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breathe gently through the nose; if this fails, sipping a

little cold water will usually have the desired eihct. In

order to avoid this experience, unpleasant alike to patient

and physician, a fine laryngeal spray has been advised

(fig. 210). The nozzle is guided to theajwrture of the larynx

with the aid of tho laryngeal mirror ; the patient then addiicts

the cords by saying " e," while the injection of 5 to lu minims

is simultaneously made. The method is a good one, because,

i^b -S"

uHimicinp

llii. :io.— Larynural Syiinpc,

apart from being less painful, it does not rub or irritate the

chronically inflamed parts, as happens when a brush or wool

mop is used.

If spasm is induced by the injection, it would be wiser

to spray some cocaine into the larynx a few minutes before

the astringent is used.

In the more chronic rases with thickening and hyperplasia

of the parts, a stronger solution than the above may be

necessary, the zinc preparation being used in the strength of

20 to 30 grains to the ounce. A caution should here be

added to the effect that the latter strength of solution should

never be used as a first application, since a violent and

somewhat alarming reaction in the shape of laryngeal spasm

followed by swelling and oidema may ensue.

Some authorities prefer nitrate of silver to chloride uf ;iinc,

and consider that in cases of long standing it is advisable to

commence treatment with it. The plan of treatment that

the author has found most successful is that laid down by

Semon. He recommends solutions of 16, 24, 9O, a mi 240

grains to the ounce, beginning with the milder solutions, and

only gradually passing on to the strength which is deemed
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necessary in the individual case. The applications are to be

made by the methods described above. There is only one

drawback to the employment of strong solutions of nitrate

of silver for any length of time, and that is the possibility

of argyria occurring. It will often be found that a change

of tnedicament is an advantage, and seems to hasten

impnnement.

If progress is slow in spite of frequent applications of

solutions of silver nitrate, chloride of zinc, and perchloride

of iron, it might be well to try the effect of insufflating

an astringent {wwder such as alum; this may be used in

the proportion of i to .} of starch, and the strength gradually

increased.

If the voice remains feeble after the removal of conges-

tion, the use of electricity either in the form of the con-

tinuous or of the interrupted current, will be found very

beneficial, while strychnine in full doses is often of great help

in restoring the tone of the laryngeal muscles.

In conclusion, it may be said that the value of lessons in

voice production for those whose employment in life will

demand excessive use of the voice cannot be over-estimated.

These lessons should be taken before the voice begins to

fail, and should be made imperative in the case of female

teachers in our national schools, for only in this way can an

evil be checked which at present is the cause of the vocal

breakdown of a large proportion of the teachers, to say nothing

of the expense to the ratepayers incurred by their enforced

rest and the provision of substitutes.

CHORDITIS TUBEROSA.

{"Singers Nodes" or " Nodules"—" Noilular Laryngitis")

Definition.—This term has been applied to a form of

chronic laryngitis characterised by the occurrence of small

roundish nodules on the vocal cords.

iEtioloc:y - 1 he condition is usually met with in those

who make exces ''• use of the voice or employ a faulty

method of voice j>rodiictinn.

Females are more usually affected than males- nd the

condition is very frequent amongst the teachers in eLnentary

II f V
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schools. In these instances it is probable that the chief

factor in the production of the laryngeal " node " is over-

strain of the voice at too high a pitch.

In fem.-'le teachers the tendency to r.r,e ilit; pitch of the

voice is well known, and this evil is enc uraged by lY< arge

classes under their control, the inefficit 't entilut'or. A the

classrooms, and often the noise of surrour.di.-g traffic against

which they must contend in order that their voices be

heard.

Furthermore, many of the teachers commence their

professional life in their early "teens," they have had no

lessons in voice production, nor in the use and care of the

F

m

Fio. 211.—Singer's Nodes.

very instrument upon which their livelihood depends, and

only too often they begin their career with definite patho-

logical conditions of the upper air passages, such as enlarged

tonsils, adenoids, and various forms and degrees of nasal

obstruction.

The writer has seen several typical cases in young boys

addicted to loud shouting in the playground.

Nodes on the vocal cords are met with in males who

make excessive use of the voice under conditions of strain--

e.ir., salesmen callers, dictating correspondents, the athletic

boy whose shout always dominates the play-field, the

speculator " on "Change," and the clergyman who preaches

twice or thrice on Sunday and leads the singing.

Holbrook Curtis (New York) thinks that in singers the

nodules are often produced by impact and friction of the

cords occurring in the production of the " coup de glotte."
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Morbid Pathology.—A " singer's node " is usually seen

as a small white and sometimes translucent swellmg upon the

free edge of the vocal cord, and situated at the junction of the

anterior with the middle third of the cord ;
as a rule both

cords are affected (fig. 211). The nodules vary in size from

a minute eminence just visible in the mirror when the patient

phonates, to an obvious prominence as large or even larger

than a hemp-seed. SonT-^-mes a zone ofcongestion surrounds

the base of the nodule, u. other times the appearances of the

rest of the cords are quite normal.

According to the late Professor Kanthack's observations,

the nodules represent a local hyperplasia of epithelial and

subepithelial tissues produced by chronic irritation rather

than by inflammatory action. In other instances there are

evidences of a certain amount of myositis in the muscle fibre

in the immediate neighbourhood of the nodule.

Sometimes other evidences of chronic laryngitis are seen

in the larynx, but not infrequently the nodes are the only

evidences of pathological change which are observable.

Symptoms.—The chief symptom is impairment of the voice

rather than actual hoarseness. A singer finds it difficult to

"strike" a note or to hold it when once obtained, the voice

may crack on certain notes or it may be impossible to pass

smoothly from one register to another.

The teacher finds the voice failing towards the end of the

day or by the end of the week. Periods of rest produce

improvement, but eventually when the nodes are vvel

established, the voice quickly tires when used and may fail

altogether towards the end of a long dny.

Prognosis.—When the nodules are small and the symptoms

of recent date, the prognosis is good if the patient will only

submit to rational treatment. Neglect of the condition will

almost invariably mean ruin of the voice, in so far as it is

necessary as a means of livelihood.

Treatment.—In the first place due regard must be paid

to the etiological factors which have been referred to.

In treating the nodules themselves, it is obvious that rest

of the voice is imperative, and the more absolute this is, the

quicker will the patient recover.

If the excrescences be very small and the symptoms of
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recent date, the " silence " treatm nt maintained for three or

four weeks may be all that will be necessary. It will be more

effective if the patient can simultaneously enjoy sunshine,

warmth, and an open-air life.

When che nodules are well developed and of long standing,

the vocal rest cure may be so prolonged as to be out of the

question, and under such circumstances it may be necessary

to consider the actual removal of the nodules.

Fig. 212.—Whistlrr's I^rynpeal Forceps.

The laryi'x must be well anaesthetised with a 20 per cent.

solution of cocaine, and care must be taken that the posterior

surface of the epiglottis is anaesthetised, so that touching it

with forceps will not invoke the act of swallowing.

If the nodule is very small it may be impossible to seize it

in forceps, and under these circumstances it will be wiser to

touch it with the point of a galvano-cautery. Solid nitrate

of silver fused on a laryngeal probe may effect the same end

if the cautery is not available.

For larger growths I have found Whistler's forceps (tig. 212)

the best for removing the nodules.

Care must be taken to remove the nodule only and not to

tear or lacerate the neighbouring region of the cord.

A small bleeding spot will generally indicate accurate

removal of the growth, and it is good practice to apply tu it

the point of a probe coated with pure nitrate of silver.
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Absolute rest of the voice should be enjoined for at least

a week following the operation.

These measures should be carried out by the indirect

method, because in practised hands they can be applied

accurately ^nd with little discomfort to the patient. The use

of the direct method through a tube should only be adopted

when accuracy by the indirect method is impossible, and this

may be the case when a high degree of reflex excitability of

the larynx can only be partially neutralised by cocaine.

51

PACHYDERMIA LARYNGIS.

Definition.—The term was originally applied by Virchow to

indicate a peculiar affection ofthe vocal cords and other parts

of the larynx, which is characterised by more or less circum-

scribed thickening of the epithelium and subepithelial tissue

of a chronic inflammatory type.

iEf.ology.—The disease is most often met with in males

from thirty to sixty years of age who are subject to chronic

laryngitis, and is generally agreed that excessive smoking

and drinking b..e potent factors in the causation of the

affection. In other instances over-use of the voice in

irritating or dusty atmospheres has seemed to give rise to

the disease, wnile in a smaller number of cases no cause of

the conditiCii has been ascertained. Purulent, or muco-

purulent nasal discharges and nasal obstructions have fre-

quently been found associated with pachydermia especially

with that form which affects the interarytenoid region.

On the post-mortem table Virchow found the condition

most prevalent in drunkards. The present writer has only

had one opportunity of making a post-mortem examination

on a patient who had suffered from the laryngeal affection.

The patient was a woman, aged forty-two, who had suffered

from difficulty in breathing caused by a large interarytenoid

swelling.* The liver was in an advanced sta of cirrhosis

—the typical " hob-nailed " liver and othei pathological

lesions lent support to the view of Jobson Home—viz., that

pachydermia laryngis is only a local expression of a more

general fibrosis.

* The specimen is in the Museum of University College Hospital

I i
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Pathologfy and Morbid Anatomy.—With rare exceptions,

the affection is met with in two forms—viz., as it affects the

vocal cords or the interarytenoid region.

I. Pachydermia of the Vocal Cords.—The most charac-

teristic appearance is an oval, tumid swelling of a greyish-pink

colour, frequently from 5 to 8 millimetres long and from 2 to

4 millimetres broad, situated on the posterior extremities of

the vocal cords in the immediate neighbourhood of the vocal

processes.

Fig. 213.— Pacliyderinia of Vocal Processes.

On the summit of the swelling is a pit or depression whicii

during adduction of the cords appears to receive the promi-

nence on the other cord. But Jpbson Home considers that

the appearance of an excrescence on one side and a

cupping on the other is due to a "compensatory vertical

adaptation" of the cords which assume slightly diffennt

planes.

As the result of the post-mortem examination of a number

of larynges exhibiting various stages of pachydermia, he Hnds

that beneath each vocal process there is evidence of cupping

and excrescence. By means of microscopic sections this

observer shows that in the normal larynx behind and below-

each vocal process there exists a line or ridge of epithelium

running forward parallel with the cord, the vocal process

forming the poi7it d'appui. With epithelial hyperplasia the

normal condition is exaggerated, and a ridge with corre-

sponding furrows is produced upon each vocal process.

Sometimes the lesion is unilateral, and this or the bilateral

form may be accompanied by pachydermia of the inter-

arytenoid region.
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In both types of disease there is a tendency for viscid

mucus to accumulate in the affected region, and other

evidences of chronic laryngitis are frequently to be observed.

2. Interarytenoid Pachydenniu.—In this form the hyper-

plasia is limited to the mucous membrane in the inter-

arytenoid region (fig. 214) ; it may be so well developed

that approximation of the cords may be impossible, and the

glottic space may be so encroached upon that some degree

of dyspnoea may result. The condition is best seen on

phonation, when the free border of the growth assumes a

prominent and crenated appearance. Not uncommonly a

vertical fissure extends through the thickening, and dried

crusts of mucus adhere to it ; in this way much laryngeal

irritation may be caused.

;i I

Fio. 214.—Pachydermia of the Interarytenoid Fold.

The swelling is usually of a pale greyish colour, and has

a uniformly bilateral distribution in the interarytenoid region,

and in this respect differs from the irregular and often uni-

lateral hypertrophies of tissue which may result from syphilis,

tubercle, or malignant disease.

Microscopic examination reveals a thickening and strati-

fication of the squamous epithelium, while the hyperplastic

subepithelial tissue sends papilliform processes into the

epithelial layer. In the subepithelial tissue inflammatory,

round-celled infiltration is present but this does not invade

the epithelium, and consequently no ulceration is present.

Diagnosis.—The peculiar bilateral changes in the neigh-

bourhood of the vocal processes

—

i.e., the shell-like depression

on one side, with the rounded swelling on the other—present

a combination not met with in any other laryngeal affection.

n •
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The induration of the posterior laryngeal wall met with in

interarytenoid pachydermia might be confounded with

tuberculosis, but in the former disease the patient is frequently

in good health and the contour of the swellinjj is more

regular than in tuberculous laryngitis. In this arffection the

interarytenoid swelling is often unilateral and irregular in

distribution, and partakes rather of tne nature of a mass of

granulation tissue, while other signs of pulmonary tuberculosis

are practically always present. As against carcinoma, the

bilateral nature of the affection and free mobility of the cords

in pachydermia of the vocal cords is of diagnostic value, but

where the interarytenoid region and the vocal processes are

affected, and there is impaired mobility of the cords, the diag-

nosis between these conditions may be exceedingly difficult.

Symptoms.—These vary somewhat, and will depend on

the type of the affection which is present. When the vocal

cords are affected, in addition to the ordinary symptoms

of laryngeal and pharyngeal catarrh the patients complain of

a feeling of pressure in the throat, sometimes amounting to

pain on swallowing. Hoarseness may not be a marked

symptom, although some alteration in the voice may he

noticed and a sense of fatigue in the throat may be com-

plained of after prolonged speaking.

The absence of hoarseness is partly owing to the fact tliat

there is not much interference with the approximation of the

vocal cords. In both types of the disease constant "hem-

ming" may be caused by the desire to dislodge the viscid

mucus from the posterior regions of the glottis. When,

however, the pachydermatous change occurs in the inter-

arytenoid commissure hoarseness may be a very marked

symptom, because the wedge-like character of the growth

prevents adduction of the cords. For the same reason

dysj)nu;a upon exertion may be a prominent symptom, and

this may be so urgent that (as in the case already referred to)

the question of tracheotomy may have to be considered. In

this patient there was also limitation of abduction in both

cords, and the whole larynx was congested, so that it was

difficult to exclude the possibility of malignant disease.

Prognosis.—Although pachydermia is rarely dangerous to

life, generally speaking little can be done for the condition

I
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when it is once well developed. There is no evidence to show

that it tends to undergo malignant transformation.

Treatment.—The first thing to be done is to remove, if

possible, the exciting causes of the disease ; hence all sources

of local irritation should be excluded especially those caused

by alcohol and tobacco. In slight cases of recent origin

absolute rest of the voice should be enjoined. Internally

most authorities recommend the use of iodide of potassium

in moderate doses ; alkaline and sulphurous waters, such as

those which have been recommended for chronic laryngitis,

are often beneficial. The best local applications are dilute

solutions of lactic acid or iodine, and considering the hyper-

trophy of epithelium in these cases, solutions of salicylic acid

in absolute alcohol from 5 to 15 per cent, may be used.

Cutting forceps may be employed if the growths aic large or

suitably situated for removal. On several occasions I have

removed considerable masses from the interarytenoid region,

and then applied strong solutions of silver nitrate ; for a time

great improvement has been noticed, but the hyperplasia has

nearly always returned, and I have sometimes thought that

the frequent application of a mineral astringent coupled with

rest of the voice was equally, if not more effective than

surgical intervention. The latter must, of course, be under-

taken when increasing dyspncea is present. Chiari strongly

recommends electrolysis when the growth is situated upon

the vocal cord, the strength of the current being from 10 to

i.i milliamperes used for three to five minutes at a time ; the

method requires considerable dexterity on the part of the

surgeon and much patience and endurance from the patient.

Scheinmann advises steam inhalations of a 2 to 3 per cent.

solntion of acetic acid for ten minutes, three times daily for

some weeks. On the whole, if the voice is little affected and

the patient is not experiencing much local discomfort, it will

probably be wiser to restrict the treatment to such simpler

remedies as have been advised for simple chronic laryngitis.

CHRONIC ATROPHIC LARYNGITIS (LARYNGITIS SICCA)

Definition.—A form of chronic inflammation associated

with atrophy of the laryngeal mucous membrane and inspis-

sation of the normal secretions.

:il
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Etiology.—The affection is nearly always secondary to

disease of the nose and naso-pharynx. It is met with in

cases of acrsssory sinus suppuration, of atrophic rhinitis, both

foetid and .lon-fcetid, less commonly in those addicted to

excesses in alcohol and tobacco, while a certain small prgpor-

tion of cases are met with in anaemic women and young girls.

Nasal stenosis is often a contributing factor in the causation

of the disease.

Pathology.—The brunt of the disease seems to fall

on the secreting glands of the laryngeal mucous membrane

and hence the diminution in, and inspissation of the

natural mucus of the larynx. What moisture is secreted

rapidly dries and forms small collections of dark viscid

mucus, which may occasionally become of crust-like con-

sistence ; these are most apt to form in the interarytenoid

region.

The mucosa may be ana;mic, or in alcoholic cases tliey

may share in the general congestion of the upper respiratory

tract.

Symptoms.—Some alteration in the voice is nearly always

present. In certain cases hoarseness is well marked, and

is often most noticeable in the morning ov ing to the drying

ot the scanty laryngeal secretions during the night. Con-

siderable coughing may be necessary before the secretions

are dislodged, and coincidently the voice may become

clearer.

As a general rule pain is not complained of, but laryngeal

discomfort may be a troublesome symptom.

Dyspncea may be produced if there be excessive crust

formation in the larynx, and such collections may be as

foetid as those formed in the nose. Under such conditions

the breath is often very foul. Sometimes the disease spreads

into the trachea and all the above symptoms are then

exaggerated.

Morbid Appearances.—The most striking of these iirc tiic

dry appearance of the laryngeal structures and the presence

of viscid mucus which tends to form actual crusts. The

atrophy of gland structure oiten renders the anatomical

structures peculiarly well defined.

Diagnosis.—This should cause little difficulty, and it must
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always be remembered that the laryngeal manifestations are

generally secondary to infection from the nose or naso-

pharynx.

Treatment.—The main etiological factors should first

receive attention. Suppurative foci must be sought for in

the nasal sinuses or in the naso-pharynx, and marked nasal

stenosis must be remedied. Atrophic rhinitis must be allevi-

ated, excessive drinking and smoking vetoed, dusty atmo-

spheres must be avoided, and anamia or general plethora

suitably treated.

Iodide of potash, carbonate of ammonium, and ammonium

chloride taken internally, will promote a freer secretion of

mucus and aid in checking the formation of viscid accumu-

lations in the larynx. Pilocarpine gr. ,'o to ,V taken thrice

daily may prove an excellent remedy in promoting secre-

tion and apomorphia will act in the same way.

The direct application of a warm alkaline spray to the

larynx has often an excellent effect in removing crusts and

promoting secretion ; with practice the patient can some-

times manage this for himself (fig. 215).

KlG. J15.—laryngeal Spray.

Of local applications, Mandl's pigment enjoys '.:i'- greatest

reputation, probably because of its stimulating effect on the

mucous glands (form. ^5).

Coakley (N.Y.) speaks highly of menthol (gr. x. ad M)
used every two hours in the form of a spray ; the drug can

'1
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be dissolved in liquid paraffin and used in one of the

ordinary nebulisers (fig. j8).

When the trachea is affected great relief may Ix; afforded

by intratracheal injections of a warm solution of menthol in

glycerine ("ji.-si. glycerine).

CHRONIC SUBGLOTTIC LARYNGITIS

Definition.—A hyperplasia of the connective tissue of ttit

under-surface of the vocal cords. The condition has also re-

ceived the name of " chorditis vocalis inferior hypertrophica."

i£tiology.—In this country the lesion is uncommon, but

in regions where rhinoscleroma is met with subglottic hyper

plasia is by no means rare, and therefore it has been regarded

as a laryngeal manifestation of that disease. On the other

hand, Sokolowski (Warsaw), who has had a large e.\perience

of scleroma, maintains that subglottic laryngitis may

develop independently of scleroma, syphilis, or tubercle ; he

thinks the a;tiological factors have not been discovered,

but that congenital syphilis may play some part in the pro-

duction of the hyperplasia. Finally, Kuttner regards the

condition as sui generis, and names it " chorditis vocalis inferior

hypertrophica."

Histologically an almost identical condition has been

described by Brown Kelly which affects the pharynx and

naso-pharyn.x.

Symptoms.—The voice is affected very early. At first

hoarseness occurs ; after a time the voice may be almost

completely lost. A barking, troublesome cough has been

described, but gradually increasing dyspnoea is the symptom

which attracts most attention. As a result of the pro},'res-

sive narrowing of the glottis, the obstruction at last

becomes so great that suffocation would take place unless

tracheotomy were performed. Occasional intercurrent

attacks of subacute congestion may cause temporary a<,'gra-

vation of the symptoms, and even necessitate the immediate

performance of tracheotomy. In some cases attacks of

suffocation are brought about by the accumulation of viscid

mucus in the glottis.

On laryngoscopic examination, the subglottic region will

be seen to be narrowed by a tumefaction beneath the cords.
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which is sometimes o''a pale red, at others of a dull dirty white

colour (fig. 216). This swelling diminishes not only the trans-

verse diameter of the glottis, but also the antero- posterior.

The swelling is usually symmetrical on the two sides; its

surface is smooth and free from nodules or excrescences, and

there is very little or no mucous secretion.

Diagnosis.—The history of the gradual onset of the

disease and the laryngoscopic appearances are generally

sufficient to enable a diagnosis to be made. It requires to

be distinguished from laryngoscleroma (rhinoscleroma). In

the case of the latter, there is usually a similar affection in

I' >>
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Fic. 216.—Subglottic Hyperplasia.

the nose, and the detection of the characteristic bacilli will

clinch the diagnosis. Furthermore, if a laryngeal probe be

passed below the cords so as to touch the swellings below

them, in subglottic hyperplasia the tissues are soft and

yielding compared with the hardness of rhinoscleroma. In

all cases care must be taken to exclude the possibility of

syphilis, tuberculosis, and malignant disease.

Prognosis.—In almost all the cases of marked chronic

subglottic laryngitis a grave view must be taken, because the

disease shows a decided tendency to advance and to threaten

life by suffocation.

Treatment.—In the earlier stages of the disease, the

treatment appropriate to the ordinary forms of c.ironic

laryngitis should be tried. Before the disease has advanced

beyond the stage of inflammatory hyperplasia, iodide of

potassium will be found of great service. At the outset this

drug should be given in small doses (gr, v. three times daily

37
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and well diluted), lest a sudden increase of (edema should

narrow an already constr' ted glottis. If benefit accrues

from the drug the dosage may be rapidly increased, and in

addition it may be wise to employ local inunctions of mercury

ointment. If no benefit results from such medication and

the symptoms are in any way distressing, it will be wiser to

adopt surgical measures at once. Concerning these, it is true

that certain authorities have obtained good results in u few

cases from the local application of the galvano-caiitery,

chromic acid, and nitrate of silver (20-60 grains ad :,i.i,

but only in a very tolerant patient could such results be

hoped for.

Dilation of the increasing stricture with Schroetter's

dilators or with O'Dwyer's intubation tubes does not jjive

satisfactory permanent results.

In most cases it will be wiser to insert a tracheotomy

tube, and for two reasons :

1. The patient's life is placed out of danger.

2. Rest and freedom from irritation are afforded to the

larynx and the value of such rest may be inestimable.

The tube should be worn for six weeks or two months, and

if the subglottic thickening tends to disappear the tube

should remain as long as improvement continues. If re-

currence of the stenosis should take ace, the question of

thyrotomy and removal of the subglottic hyperplasia may be

considered, and the operation undertaken with reasonable

chances of success. It is possible that direct laryngoscopy

will enable surgeons to operate in the future by the intra-

laryngeal route.

i:(
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PERICHONDRITIS OF THE LARYNX.

Definition.—Inflammation of the perichondrium of the

laryngeal cartilages.

iEtiology.—The affection is probably always the result of

microbic infection, and the organisms may gain access to

the perichondrium either by way of the blood or lymph

vessels or through a local breach of the surface epithelium

of the larynx. It has been customary to speak of primary

and secondary perichondritis, and the former term was
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applied to cases which resulted from "chill ' or " catarrh,"

from sudden and violent over-use of the voice, or some

indefinable cause acting upon a previously healthy larynx.

In most of such cases the causes named probably act only as

predisposing factors by rendering the larynx vulnerable to

bacterial infection, for it is generally agreed that perichon-

dritis of the larynx is almost always secondary to some other

laryngeal or extralaryngeal disease. The causes of secondary

|)cri(hondritis arc syphilis, tubercle, and malignant disease

of the larynx ; septic inflammation in or around the larynx;

typhoid, typhus, variola, diphtheria, and other acute specific

fevers; traumatisms such as blows or stabs on the outside of

the larynx, to scalds, or to the lesions induced by the

Kli;. 217.—Perichondritis nf l.i-ft Thyroid {'artilayf and C"otri>.[)(pndinir

Cricoid and Arytenoid Cartilatje-.

impaction of foreign bodies within it. Instances have also

ocnirred which would seem to have been caused by the

pressure of the cricoid cartilage, particularly if ossified, upon

the e )fi parts in front of the vertebral column, and instances

of ti.i3 same nature have been observed after the frequent

passage of oesophageal bougies in old people.

Pathology.—The pathology of primary perichondritis of

the larynx followed by necrosis of cartilage is involved in

difliculty. It is probable that the pyogenic organism gains

access to the damaged tissues by routes already suggested

—

vi/., the blood or lymph vessels or through a surface abrasion.
" In cases of perichondritis following upon syphilitic, tuber-

cular, or carcinomatous ulceration, the morbid process is

easily studied. Septic or specific micro-organisms penetrate

the perichondrium from the mucous or ulcerated surface of

f!^1
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the larynx, and there set up inflammatory changes, at first

characterised by thickening of the fibrous tissue of the peri-

chondrium, and followed by the formation of pus, which

accumulates sr> as to dissect from the cartilage its source of

nutrition, in the same way as, in necrosis of bone, the

periosteum is separated, and leads to death of the part.

The morbid process is generally confined to one cartilage—

the cricoid—to begin with, but it may, in severe cases, extend

to others. As the pus accumulates, the perichondrium

softens and ruptures, and the inflammation spreads to the

surrounding parts, through which the pus burrows, and,

according to the situation of the disease, an abscess may

rupture into the oesophagus, pharynx, larynx, or trachea, or

it may discharge externally and produce a laryngeal fistula.

The dead or necrosed cartilage becomes eroded, and is

slowly separated from the living. When complete exfoliation

has taken place, the abscess collapses, and, as a rule, leads to

great deformity of the larynx " (Newman).
In the commoner type, when the abscess formation has

burst, the necrosed cartilage may maintain chronic inflamma-

tion and purulent discharge for years, but as a rule it is

sooner or later exfoliated and coughed up or swallowed;

sometimes it may be impacted in the larynx and cause

dangerous symptoms of suffocation. The separation of the

cartilage will naturally deprive the soft tissues of their

support, and the resulting cicatrisation may entail serious

effects on the voice or the respiratory functions of the larynx.

In syphilis the inflammation is prone to affect the perichon-

drium of the inner wall of the thyroid cartilage, with result-

ing swelling above or below the glottis, so that this airway

may be considerably diminished in size. Tuberculosis

favours the arytenoid regions, and may result in necrosis of

the cartilage or disorganisation of the crico-arytenoid joint,

with ultimate fixation of the joint; and immobility of the

corresponding cord. In typhoid fever the posterior surface

of the cricoid is usually attacked, and this whether the

inflammation be of a primary and specific nature or due to

decubitus.

Semon has described a form of " adhesive perichondritis

which is not characterised by a free exudation betw een the
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perichondrium and cartilage, but in which the affected part

becomes thickened in consequence of the formation of dense

connective tissue.

The effects of perichondria! inflammation may be seen

outside as well as inside the larynx, and they vary accord-

ing to the parts which are chiefly involved. An abscess

connected with thyroid perichondritis may burrow outside

the larynx and open at a distance from it. It may help to

give a clearer picture of the affection if the main clinical

appearances of the different forms of perichondritis are

discussed separately, and especially as the whole larynx is

rarely or never simultaneously affected.

ARYTENOID PERICHONDRITIS.

The mucous membrane is swollen and cedematous, and the

arytenoid with its corresponding vocal cord presents impaired

mobility. When suppuration occurs the abscess tends to

break near the vocal process, and pus may be visible when

the patient phonates ; occasionally the exposed cartilage may

be seen, or it may be detected by a probe. Should the

cartilage be exfoliated, there will be permanent fixation of

the cord and a broadening and depression over the site of the

arytenoid. Under such circumstances diagnosis is easy, but

if the primary inflammation subsides and leaves no asym-

metry, the differential diagnosis from paralysis of the vocal

cord may be very difficult.

CRICOID PERICHONDRITIS.

As a rule only part of the ring is affected, and not infre-

quently the arytenoid is simultaneously inflamed.

The outer or inner surface may be inflamed, but not both

at once. . If the outer surface is affected there will be

swelling in the neck ; if the posterior surface, a swelling of

the mucous membrane will be seen in the post-cricoidal

pharynx or in the pyriform sinus ; when the internal surface

is involved there will be obvious swelling around and below

the posterior end of the glottis. Finally, there may be a

combination of these manifestations.

Since the arytenoid is often inflamed at the same time ar.
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the cricoid, a combined picture of their separate character-

istics will be obtained (fig. 217), and this may be associated

with some inflammation of the ventricular bands and vocal

cords.

The abscess usually bursts near the vocal process or under

the vocal cord, or in the pyriform sinus when the posterior

surface of the cricoid is involved. Perichondritis of the

anterior part of the ring is rare, and is not associated with

an intralaryngeal swelling so much as with inflammation of

the soft tissues of the neck in its immediate neighbourhood.

PERICHONDRITIS OF THE THYROID.

Definite intralaryngeal swelling will be obvious if the

internal surface of the plate is inflamed, and when this is

extensively involved there will be swelling of the ventricular

bands and vocal cords, so that the glottis may be invisible

and considerable dyspnoea produced. The abscess usually

opens below the anterior commissure.

PERICHONDRITIS OF THE EPIGLOTTIS.

This is nearly always secondary to ulceration of the

mucous membrane. Abscess formation is very rare. The

free surface of the epiglottis will be much thickened and in

some parts destroyed "jy the coincident ulceration.

It must be remembered that the appearances outlined

above are generally associated with other lesions due to the

primary disease of which the perichondritis is a complication.

Consequently, such appearances are more likely to be seen

in primary, or so-called " idiopathic " perichondritis, than in

the more frequent " secondary " cases, where the intlamma-

tion of cartilage complicates pre-existing disease in the

larynx, the lesions of which may mask those caused by

infection of the perichondrium.

Symptoms.—The first symptom to suggest that the peri-

chondrium is inflamed may be a dull, aching pain in the

larynx which is increased by external pressure. This may

be accompanied by slight febrile symptoms and malaise, or

in other instances by a severe degree of pyrexia or even

rigors. Painful and difficult swallowing are usually present,
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especially in those more frequent instances where the cricoid

cartilage is implicated. Cough and hoarseness are almost

constant symptoms, and dyspnoea will occur in proportion

to the degree of obstruction, which may be induced by

swelling of the soft parts or mechanical fixation of the cords.

If one cord only is fixed, and (as is usual) in the adducted

position, the dyspnoea may be slight and the voice little

altered. If, however, both vocal cords are mechanically

fixed in adduction, the dyspnoea may be extreme although

the voice be little altered.

A similar result may be produced if much subglottic

swelling results from perichondritis of the internal surface

of the thyroid cartilage.

In many instances the symptoms are often so masked by

those of the primary disease that a diagnosis is impossible

until portions of cartilage have been expectorated, or until,

perchance, an attack of dyspnoea has resulted from the

impaction of dislodged cartilage in the glottis.

As a rule, syphilitic perichondritis is not attended by much

pain. There is usually early enlargement of the cervical

lymphatic glands, and a considerable brawny, tender swelling

may be present over and around the larynx. The cough is

attended with expectoration of a muco-purulent matter which

renders the breath very offensive.

In the later stages of the disease when sinuses connected

with the abscess cavity have formed and opened externally,

or into the larynx, trachea, or oesophagus, the patient presents

a miserable aspect, and death may be hastened by the

exhausting nature of the discharge, pain and want of sleep,

from extension of the suppuration into the mediastinum, or

from pulmonary complications. Should a fatal issue be

averted, loss of voice and dyspnoea may result from the

cicatrisation which has taken place during the healing

process.

The causes of laryngeal obstruction in perichondritis may

be arranged under the following heads : oedema ;
immobility

of one or of both vocal cords ; swelling due to the formation

of an abscess ; impaction of a portion of necrosed cartilage

in the glottis ; collapse of the cartilaginous wall of the larynx ;

and linally, in the more chronic cases, the cicatrisation which

-I: r ii
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follows the healing of the ulceration—a result which is almost
entirely confined to syphilitic cases.

Examination.—The laryngoscopic examination will reveal

such changes as have been indicated when discussing peri-

chondritis as it affects distinct regions of the larynx.
Diagnosis.—The diagnosis of primary laryngeal peri-

chondritis is a matter of great difficulty, because the local

symptoms and appearances so closely resemble acute (edema
of the larynx. As a general rule local pain is greater in

perichondritis than when inflammation is located in the

mucous membrane. The possibility of inflammation around
a long-forgotten foreign body must not be lost sight of, and
here a radiogram may be of invaluable service. The dia;;-

nosis is easy when exposed cartilage can be seen or felt with
a probe, or a suppurating fistula can be detected.
On the other hand, it must be remembered that the crepitus

afforded by loose or necrosed cartilage may be very closely

simulated by a similar feeling which can often be experienced
m thin people, if the larynx be moved transversely across the

front of the vertebral column.
In secondary perichondritis, the question of the cause is

one which will often baffle the keenest diagnostician. In

phthisical cases, the arytenoid cartilages are particularly liable

to be affected. A very common site of tuberculous ulceration
is the interarytenoid fold, or it may be seen on the anterior
aspect of the arytenoid cartilages. These ulcers are often

very small in circumference, but if they penetrate deeply the

cartilage may be laid bare. Other evidences of tubercle will

generally be manifested by the general symptoms, by physical
signs in the lungs, and the presence of bacilli in the sputum.

In syphilitic perichondritis, the congested appearance of

the larynx is in marked contrast to the pallor of tuberculous
disease. Syphilitic perichondritis is characterised by the

absence of pain, and the fact that in many cases the mischief
has e.itended from, or is complicated by ulceration of the

pharynx, and there may be the history of past syphilitic

manifestations. It must not be forgotten that a tuberculous
affection may become engrafted on a syphilitic basis.

But it is in the diagnosis of perichondritis arising from
cancer that .the greatest difficulties arise and the most painful
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mistakes are made. A thickened and infiltrated condition of

the tissues covering the thyroid and cricoid cartilages, with

mechanical fixation of one cord, and the occurrence of

haemorrhage from the larynx are very suggestive of malignant

disease, but all these conditions may be found in perichon-

dritis of syphilitic or tuberculous origin. Abscess, in the case

of cancer of the larynx, is rare, and the enlarged cervical

glands met with in this disease rarely suppurate.

In making a diagnosis, the importance of the effect of

treatment should be borne in mind. Hence, in all doubtful

cases the Wassermann reaction should be applied, and

antisyphilitic treatment should be instituted and thoroughly

carried out. Many cases of malignant disease are temporarily

benefited by the administration of iodide of pot:issium, but a

definite and progressive improvement would strongly favour

the diagnosis of syphilis.

Prognosis.—From what has been already stated it will

be obvious that the prospects of a patient affected with peri-

chondritis are very gloomy. In the rare instances in which

the disease is primary and of limited extent recovery may
occur, but in these cases possibly not until after tracheotomy

has been performed, and it may be necessary for the patient

to wear the cannula for the remainder of his life. Even if

tracheotomy can be avoided, much damage is generally done

to the delicate mechanism of the larynx, particularly to the

crico-arytenoid joint, leading to ankylosis and consequent

xation of the cord. In secondary perichondritis, the trau-

matic and syphilitic varieties are the most hopeful, but, as

already mentioned, the healing of syphilitic ulceration is

generally accompanied by cicatrical stenosis, and the treat-

ment of this by dilatation leaves much to be desired.

Statistics show that laryngeal stenosis following enteric

fever, whether tracheotomy has been performed or not, is a

very grave condition.

Treatment.—At the commencement, and especially in

cases of primary perichondritis an attempt should be made
to check the inflammatory process by keeping the patient in

the recumbent position and forbidding him to talk in order

to insure functional rest as far as possible. Cold should be

applied externally by means of the ice-bag or Leiter's coil,

It i
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and the patient should be instructed to suck pellets of ice.

Leeches applied to the throat are sometimes useful. If there

be pain or tenderness, the administration of opium is indi-

cated in combination with small doses of tincture of aconite

or antimonial wine. Iodide of potassium, in rapidly increasing

doses should be given in all cases ; even when no sypiiilitic

taint is present, this drug often benefits the patient con-

siderably. In cases of syphilitic origin the inunction of

mercury ointment may be employed in addition to the iodide.

If there be much inflammation of the soft parts over the laryn.x,

a deep median incision should be made, the tissues carefuilv

explored with sinus forceps for pus, and hot fomentations

frequently applied to the wound and surrounding parts.

Should symptoms of laryngeal stenosis supervene, a 20 per

cent, solution of cocaine should be painted over the mucous

membrane of the larynx ; this may succeed in causing

contraction of the swollen parts, and if this does not in itself

relieve the dyspnoea, the anaesthesia will facilitate the use of

the scarifier in cases of r Jema, or of the laryngeal lancet if

there are evidences ofthe presence of pus. Suppuration may be

favoured by fomentations and by warm and sedative inhala-

tions. The possibility of suffocation suddenly occurring from

the separation of a piece of necrosed cartilage and its impaction

in the glottis, should be borne in mind, and if loose cartilage

be felt it should be removed, if possible, by means of forceps.

Should a severe attack of dyspnoea have occurred trache-

otomy must be performed before time has elapsed to allow

of morbid changes taking place in the lungs due to obstruction

in the upper air passages.

Unfortunately, when once the trachea has been opened

and the general health has improved, we are confronted with

the difficulty of removing the cannula. Schroctter claims

brilliant results for his plan of dilatation, but in this countr)'

very few cases ofpermanent success of dilatation of a stenosed

larynx have been recorded. Intubation can scarcely claim

better results.

When urgent dyspncca has been overcome by trachciitomy,

it is generally agreed that thyrotomy or laryngo-tissuro is

good practice, for it enables us to remove pieces of necrosed

cartilage, thus lessening or completely checking a suppurative
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process damaging to the patient's health and liable at any

time to cause sudden death from asphyxiation.

AFFECTIONS OF THE CRICOARYTENOID
ARTICULATION.

Under this heading will be discussed inflammation of the

crico-arytenoid joints and the results of this process—viz.,

ankylosis of the crico-arytenoid articulation and luxation of

the cartilage.

CRICO-ARYTENOID ARTHRITIS.

It is probable that the early stages of acute inflammation

of this joint are not so often seen as are the results to which

they give rise. The most frequent of these is ankylosis of

the crico-arytenoid joint, which is by no means uncommon,
although it frequently passes as " recurrent paralysis of

obscure origin."

iEtiology.—In the acute form, crico-arytenoid arthritis

may be due to thermic, chemical, or mechanical causes,

acting upon the larynx. Among the mechanical causes may
be mentioned external blows, penetrating wounds, swallow-

ing hard and sharp substances, and the unskilful use of the

laryngeal forceps. Acute inflammation of the joint has been

described as the result of rheumatic and gou'y attacks,

tonsillitis, typhoid fever, measles, diphtheria, scarlatina,

bronchitis, and other acute disorders. Acute supp-jrative

inflammation may result from traumatism, the extension of

septic processes from the pharynx or from a septic inflam-

mation within the larynx itself, and it may be met with in

perichondritis.

The most common exciting cause is cold, especially if

combined with over-use of the voice in the open air, and

particularly when the individual has recently recovered from

an acute disease such as influenza.

In the chronic forms, the disease generally results from

syphilis, cancer, tuberculosis, or lupus of the larynx.

Morbid Anatomy and Pathology.—So little attention

has been paid to the condition of this small joint that nothing

very definite is known as to the changes which take place

H!
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during inflammation, but it is unlikely that they differ from

those met with in other inflamed joints.

Symptoms.—Pain in the throat and tenderness over the

affected side, difficulty, with or without pain on swallowing,

slight dyspnoea, and some alteration of the voice, are the

symptoms met with in varying degree. If both arytenoid

joints are affected, the symptoms will necessarily be more

marked, but generally the affection is unilateral. On

laryngoscopic examination, there is usually some amount of

thickening, swelling, or oedema to be detected around the

joint. If the case be seen at the commencement, the

mucous membrane over the joint will be found red and

swollen. The appearances of the cords will vary according

as the arytenoid is fixed in adduction or abduction.

Diagnosis.—If the patient be seen in the early stages of the

inflammation there is not usually much difficulty in making

a diagnosis. The sudden onset of the symptoms following

upon a cause known to be capable of producing the arthritis,

the swelling round the joint, and the fixed position of the

cord are very characteristic. The difficulty in diagnosis

comes at a later stage, when the acute symptoms have passed

off and a condition of ankylosis remains ; this question will

be discussed in the next section.

Prognosis.—Early and prompt treatment will often pre-

vent permanent damage to the voice, but when once the

stage of ankylosis has been reached, the only hope of

improvement in the voice consists in the possibility of over-

action in the sound vocal cord, whereby it transgresses the

median line and comes into closer apposition with the fixed

cord. Cartaz points out that a crico-arytenoid arthritis and

a consecutive ankylosis may be the first manifestations of

laryngeal tuberculosis.

Treatment —The treatment at first is the same as for

primary perichondritis (q.v., p. 585). In two cases in which

the disease was bilateral and associated with considerable in-

flammatory swelling of the arytenoid and aryepiglottic folds,

the writer was obliged to perform tracheotomy in order to

relieve the urgent dyspnoea. In both patients the voice

remains good, but in each the tracheotomy tube has still to

be worn, although it is twenty-two and fourteen years respec-
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tively since the operations were performed. Later on external

inunction of the red iodide of mercury ointment over the

affected part, the use of electricity—both the galvanic and

the faradic current—and the administration of large doses of

iodide of potassium, may be tried.

ANKYLOSIS OF THE CRICO-ARYTENOID JOINTS

Every form of stiffness of the crico-arytenoid articulation

which is produced by mechanical causes is called an anky-

losis of this joint. There are two forms—viz., true ankylosis,

in which the stiffness is produced by intracapsular disease

;

and false ankylosis, in which extracapsular changes lead to

mechanical impairment of the functions of the joint. In

some cases, true ankylosis is a consequence of along-existing

false ankylosis.

By luxation of the crico-arytenoid articulation is meant a

displacement of the arytenoid cartilage from the articular

surface of the cricoid; in some cases both ankylosis and

luxation are present simultaneously.

iEtiology.—Inasmuch as true ankylosis is brought about

by changes taking place in the joint itself, the cause of this

condition is manifestly due to an inflammation of the joint,

however slow and insidious this may be ; hence the causes of

true ankylosis are those which produce arthritis. Semon

points out that, " besides the, no doubt, more frequent sup-

purative form, another and more chronic form, the adhesive,"

may exist, " in which, without any free exudation between

the inner layer of the perichondrium and the cartilage, the

affected part becomes considerably thickened in consequence

of inflammatory new formation of dense connective tissue."

False ankylosis is due to cicatricial contraction ofthe mucous

membrane or of the muscles after injuries, typhoid, syphilitic

and other kinds of ulceration. It is also possible that

ankylosis may occur as the result of the forced inactivity of

the arytenoid cartilage—as, for example, in cases of pressure

on the recurrent laryngeal nerve, complete stenosis of the

lower part of the larynx, etc.

Morbid Anatomy and Pathology.—In some cases there

is simply roughness of the joint; in others the articular
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surfaces are firmly adherent. If suppuration has occurred,

there will be more or less destruction in the joint from

caries or necrosis. In syphilitic affections the most notice-

able feature is the amount of fibrous tissue developed in

and about the joint. In gouty cases, deposits of urate of

sodium occur. In false ankylosis the changes consist chiefly

in the formation of cicatricial tissue in the muscles and mucous
mombrane.

Symptoms.—The symptoms of ankylosis of the crico-

arytenoid joint will depend upon whether the affection is

unilateral or bilateral, upon the position in which the cord

or cords are fixed, and upon the amount of swelling of the

cartilage. Hence there may be all degrees of dyspnoea, from

shortness of breath on exertior. up to a condition demanding
the prompt performance of tracheotomy. The voice also

varies very much ; there is usually hoarseness but it is not a

necessary accompaniment. In some cases there is com-

j)ensatory action of the unaffected cord which permits of

approximation to its fellow and of a fair voice. If both cords

are fixed in the phonatory position, the dyspnoea will be very

great, but the voice may be fairly natural.

On larj'ngoscopic examination, the joint may be found

fixed in different positions; in syphilis attended with cica-

tricial contraction the cord may even be drawn over the

median line ; usually, however, it is fixed between the

cadaveric and phonatory positions. In the majority of

cases there is swelling of the arytenoid cartilage and some

tumefaction over the joint. In false ankylosis there may

be no swelling at all. When the ankylosis is combined

with luxation, the relative position of the surfaces of the

arytenoid cartilage may be altered, so that parts of it come

into view which are not seen under normal conditions.

Diagnosis.—If one or both vocal cords be found immobile

the presumption is in favour of this being the result of

paralysis, and this will be the more likely if the cords are

obviously flaccid and toneless compared with the greater

tension exhibited when their lack of movement is due to

ankylosis. When there is no apparent cause for paralysis,

and in which there is a history of symptoms pointing to some

inflammatory affection of the throat, the possibiHty of anky-
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losis should be entertained. For confirmatory evidence, the

presence of tumefaction about the joint, absolute immo-
bility of the cartilage, and the signs of prexDus ulceration,

should be looked for. Percy Kidd has directed attention to

a " peculiar obstructive form of laryngeal tuberculosis which

simulates bilateral abductor paralysis." In the cases he

observed, though the cords lay close together, as in bilateral

paralysis, their movements to and from the .T.edian line were

almost equally impaired. But in all his cases, as also in one

under the care of Dr. de Havilland Hall, laryngoscopic

examination revealed the presence of some alteration in the

neighbourhood of the arytenoid cartilages.

Prognosis.—Where the cords are fixed near the middle

line, or where there is great swelling of one arytenoid and
corresponding aryepiglottic fold, death from suffocation may
threaten unless tracheotomy be performed in time. As
regards the question of the return of the .o>:e, this will

depend upon the duration of the sympton^s, , i.l also upon
the ultimate position of the affected cord ; if one joint is

affected and the cord be in the middle line, the voice may be

little, if at all impaired, but if the cord is fi.xed in the abducted

position the voice will be greatly impaired. The prognosis is

better in false than in true ankylosis, and in the traumatic

form than the perichondritic.

Treatment.—The primary disease leading to inflammation
of the crico-arytenoid joint will necessarily claim first atten-

tion, except when urgent dyspnoea is present and laryngotomy
(or tracheotomy) is called for. In recent cases, when sub-

jective symptoms are mild or not attended with much
inconvenience, the effect of iodide of potash may be tried.

The writer has seen acute unilateral inflammation of the

crico-arytenoid joint subside under full doses of salicylate

of sodium ; in this instance other joints of the body were
simultaneously affected.

When there is a history of, or signs of syphilis present,

energetic constitutional treatment will be called for. If

symptomr of stenosis are manifested, the question of local

trcaimeni will require consideration ; the methods of carrying

this out will be referred to later.
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NONMALIGNANT NEW GROWTHS OF THE
LARYNX.

Growths of an innocent character projecting from the

mucous membrane of the larynx.

iCtiology.—All new growths met with in other organs of

the body may have their counterpart in the larynx. Papilio-

mata are by far the most frequent, fibromata come next in

frequency, and finally cystomata. The remaining growths

such as myxomata, adenomata, lymphomata, lipoinata,

angiomata, enchondromata, and growths of thyroid tissue.

are comparatively rare.

The cause of these benign growths is unknown, although

chronic laryngitis has been said to be a precursor, but trust

worthy evidence of this view is not forthcoming. The fact

that over-use or wrong use of the voice seems a s.ron;;

predisposing, if not exciting, cause of such conditions as

••singer's nodes" or •'nodules" would seem to point to

irritation and the accompanying congestion as being strong

predisposing causes of the formation of benign growths in

the larynx. But, on the other hand, chronic laryngitis i>

often absent from benign tumours, and if present may not

be caused by their irritating influence, nor does it occur in

cases of congenital new growths of the larynx.

Males are more commonly affected with laryngeal growths

than females. Papillomata most frequently occur in child-

hood, while fibromata are almost exclusively met with in

adults. Congenital growths are rare.

Tumours developing late in life— i.e., after the fiftieth year

—should suggest the possibility that they are of a malignant

nature.

Papillomata.—These are the commonest new growths met

with in the larynx. They are composed of a basis of con-

nective tissue supporting bloodvessels and are covered with

epithelium. They generally grow from the anterior two-thirds

of the cords and are firm to the touch; they may be sinj'*"

or multiple, sessile or pedunculated. When multiple the;

may also be found growing from the ventricular bands, and

less commonly from the laryngeal surface of the epiglottis or
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'< subglottic region. Speaking generally, it may be said

I. ,>apilloma is more frequently met with in aJults, while

in children multiple growths are the rule. They often

present a cauliflower-like appearance of a greyish-white

colour (fig. 218). In size they vary from a tiny excrescence

on the cord to a mass the size of a green pea or even larger.

Rarely do they grow from the interarytenoid fold, and thus

differ from the granulation masses often seen in this situation

in tuberculous and syphilitic laryngitis.

1 ,

Fu;. 31S.— Papillomata of Vocal Cords.

Like warty growths in other portions of the body,

lar}'ngeal papillomata sometimes appear to be locally infec-

tious.

The writer has had under his care a boy on whom tracheotomy had been

performed for supposed laryngeal diphtheria. The cause of the dyspnoea was

papillomata of the larynx, and from time to time operations were performed

for their removal. It was noticed that, in addition to the recurrences in the

larynx, the growths were sometimes to be seen in the lower pharynx, the

faucial pillars and on the palate, in the subglottic region and on the surface

of granulations which formed around the tracheotomy tube.

Fibromata consist of fibrous connective tissue, with .
•.

admixture of elastic fibres and they are covered wii.i

epithelium. They are sometimes fairly vascular especially

the sessile variety. As a rule they grc" near the upper

surface of the middle or anterior third of the cord. Their

surface is usually smooth, and the colour varies from a light

pink to a dark red or purple tint (fig. 219). They are usually

Siiii^ltj, and may be sessile or pedunculated, in shape oval ur

round, and in size vary from a hemp-seed to a tumour which
may almost entirely fill the larynx. When a fibroma is

38
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pedunculated it may be so mobile that it may disappear

with inspiration, only to become very obvious with expira-

tion or phonation.

Smk-m^^^^.
Fig. 319.—Simple Pedunculated Fibroma

of Vocal Cord.
KiG. 220.—laryngeal ( y>t.

Oil two occu.sions the patient was iic.irly ^ispliy.\Lifi I

l)y the obstruction caused by il-e i.\^t, Reni^ a
of lar^e portions of the cyst ^'.ill prij^iiiiedici:,-

^rary relief, hut a cure was uti[> hrou^liUilvjt

ai extensive external opcrulion.

Cysts generally spring from the epiglottis, f' om the ary-

epiglottic folds, and less commonly from the ventricular

bands or laryngeal ventricles, and they vary in size from a

pin's head to a swelling which entirely prevents any view of

the interior of the larynx. They may be classed among
retention cysts. As a rule they are sessile, and in appearance

are semi-translucent, smooth, and of a greyish, opalescent, or

pinkish colour. Fine vessels often course over their surface.

A cyst may extend into the larynx, although taking origin

in the bursae in the neighbourhood. Fig. 220 illustrates

a large tumour of this nature which was only cured by an

external dissection of the soft parts above and below the

thyro-hyoid region.

Ang^omata.—These rare tumours are composed of a

plexus of bloodvessels held together by loose connective

tissue. They are generally unilateral, single, and sessile, and

grow from the ventricular bands, vocal cords, pyriforni sinus,

epiglottis, or aryepiglottic folds. As a rule they are of a

dark purple colour.

Myomata are even rarer than the anglomata. A m}onia

has been seen on the vocal cord as a small, solitary, trans-

lucent, sessile, pinkish-white swelling.

Enchondromata.—These are rare tumours which gener-
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ally grow from the cricoid cartilage. They are hard and

firmly attached, and their smooth but irregular surface is

covered with normal mucous membrane.

Lipomata.—The most interesting feature of these rare

tumours is the large size which they may attain. In Sidney

Jones's case the lipoma arose from the right aryepiglottic

fold, and partly projected into the patient's mouth ; in a

second case the growth arose from the pyriform fossa and

extended into the oesophagus. They are solitary, sessile, or

pedunculated, have a smooth yellowish surface, and have a

soft elastic feel when examined by the index finger.

Lymphoma, mycosis-fungoides, and thyroid gland

tumours, are so rare as only to need mention.

Symptoms.—These will vary with the size and situation of

the growth. Sometimes no symptoms are present and the

tumour is only discovered in the routine examination of the

larynx ; this is not uncommon with cysts of the epiglottis or

small tumours of the aryepiglottic folds.

Again, a small nodule or growth on the edge of the vocal

cord or in the anterior commissure will affect the voice to a

far greater degree than a larger tumour growing on the

surface of the cord or on the ventricular band.

With such reservations, it may be said that the symptom
which is most commonly complained of is some alteration in

the voice. This may vary from the slight gruffness or

hoarseness caused by a fibroma to the complete aphonia of a

child with multiple papillomata.

A pedunculated growth attached to the cord may produce

intermittent aphonia

—

i.e., the voice may be clear for several

words when the growth hangs below the edges of the cords,

but its impaction between them will produce a sudden

blurring of voice or even complete aphonia.

Dyspncea is another symptom, which again will vary with

the position and size of the tumour. When present it is

often worse in the recumbent position, and inspiration is

usually more difficult than expiration. Both dyspnoea and

stridor are not uncommon in multiple papillomata of children,

and naturally demand immediate treatment.

Cough is not a common symptom of benign laryngeal

growths e.xcept in papillomata of children, where it may be

of a croupy character. Pain is rarely complained of, but

;,
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sometimes ill-defined feelings of discomfort may be experi-

enced in the throat or larynx.

Haemorrhage rarely occurs except in angiomata.

Dysphagia is unusual and would only be experienced in

the presence of a large tumour.

It is often a matter of surprise to what a large si;:e a benign

laryngeal tumour may grow without altering the voice, im-

peding the respiration, or causing any difficulty in swallowing.

The general health is usually quite unaffected by a benign

growth, provided it does not interfere with respiration or the

act of swallowing.

Diagnosis.—This is usually determined by means of the

laryngoscope and may be confirmed by the microscopic ex-

amination of portions of the growth removed by the surgeon.

In the case of a child a combination of chronic hoarseness

with a croupy cough should arouse the suspicion of papillo-

mata, and still more so when dyspnoea supervenes on chronic

hoarseness. This may occur somewhat suddenly, and when

the doctor arrives the state of the patient may be alarming

owing to cyanosis with marked recession of the chest walls

during inspiration. Under such circumstances I have known

of three children who have been immediately tracheotoniised,

injected with diphtheria antitoxin, and isolated, and only the

absence of the ordinary constitutional symptoms of that

disease led to a laryngoscopic examination being made,

when the cause of the urgent symptoms was discovered to

be papillomata.

The other benign tumours should be recognised by the

characteristics which have already been referred to.

A tuberculoma may be very difficult to diagnose from a

benign (or malignant) growth, especially if it occurs in an

elderly patient in whom there are no definite signs of

pulmonary phthisis. Under such circumstances microscopic

examination of a portion of the tumour may afford invaluable

evidence. With the more common large tuberculous j;ranu-

lations, the diagnosis is usually easy because of the history, or

presence of lung symptoms.

The diagnnsis bet'veen malignant and non-malignant

growths will be discussed later (p. 6ii), but it will suffice for

the present to say that as a general rule benign growths are
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met with under forty-five years of age ; they do not ulcerate,

neither do they infiltrate the region from which they grow

so as to impair the movement of that part. Malignant

growths of the larynx are most frequently met with after

fifty; sooner or later their surfaces tend to ulcerate, and

they infiltrate the surrounding tissues so that any movement

natural to the part is considerably hampered.

Prognosis.—This has to be considered with regard to

(I) the danger to life, and (2) the state of the voice. The

danger to life is comparatively small, because, even in those

rare cases in which the growth cannot be removed per vias

naturales, there is always the possibility of recourse to

tracheotomy. Semon points out that as a general rule

the tendency of benign laryngeal growths is gradually to

increase in size, but papillomata sometimes grow so rapidly

that the life of a child may be suddenly placed in great peril

owing to laryngeal spasm, or the advent of a mild attack of

catarrh. A child's glottis is very small, and a little obstruc-

tion will often produce urgent symptoms. Fibromata rarely

attain such a size as to endanger life, but in exceptional cases

they may do so, and sudden suffocation from impaction of

the growth in the glottis has occurred.

With regard to the voice, greater caution will be needed in

expressing an opinion. In some cases the growth may re-

main stationary and give rise to very little or no incon-

venience. A distinguished singer, who had a sessile growth

(probably a fibroma) seated on the left cord, pursued his pro-

fession without any apparent damage to the voice. A single

pedunculated growth can generally be removed so effectu-

ally that complete restoration of voice may be predicted.

On the other hand, in the case of multiple and recurrent

papillomata the prognosis is less favourable, for it is a common

experience that, in spite of the most painstaking, careful, and

skilful removal of these growths, they often recur with great

rapidity; and even should they not do so, the vocal cords

may remain thickened or otherwise impaired in their function.

Stoerk had seen individuals who had suffered from papillo-

mata with recurrences for twenty-five years. There are now

numerous instance? on record in which growths, usually

soft papillomata. have been expelled during a violent tit of

'ii
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coughing. The spontaneous disappearance of laryngeal
growths has been noticed after the performance of tracheo-
tomy. Papillomata occasionally disappear without any
opei-ative treatment, but the rarity of this fortunate occur-
rence scarcely allows of its being taken into account in the

prognosis of an individual case.

Semon's collective investigation has proved that the trans-

formation of a benign into a malignant growth is a very rare

occurrence, and that it is not favoured by operations on the

benign formations.

Treatment.—A small benign laryngeal tumour which does
not encroach on the airway or impair the voice may not

call for any treatment ; in this category may be placed cysts

of the epiglottis, aryepiglottic folds, or a small cyst of the

ventricular band. With regard to other tumours, experience
has fully confirmed the following statement enunciated at the

International Medical Congress of 1881 : "Every benign
laryngeal tumour ought, if possible, to be removed per vias

naturales, and only if an experienced laryngologist has

established the inexpediency of this method may the extra-

laryngeal operation be adopted."
To this expression of opinion might also be added that the

indirect method siiould always be used in preference to the

direct, unless special circumstances call for the employment
of the last named.

Preparation of the Patient.—The chief difficulty which con-

fronts the operator is the tendency of the patient to swallow
or retch when the forceps are introduced into the lower

parts of the throat or larynx. These reflex movements can

be reduced to a minimum by the following means

:

(a) By the use of cocaine. This should be applied to the

soft palate on its anterior and posterior aspect, and for this

purpose a 10 per cent, solution will generally suffice. The

posterior surface of the epiglottis and larynx will need a

20 per cent, solution, and it may be applied on a wool mop
or dropped into the larynx during phonation by means of a

laryngeal syringe.

(6) By operating on an empty stomach, because the

pharjngeal and laryngeal reflexes are always most active

after a meal.
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(c) In very sensitive patients it will be a good plan to give

a hypodermic injection of morphia and atropine, at least half

an hour before operating.

(d) The preliminary sucking of pellets of ice will also

diminish the reflex movements of the throat, as also will

abstinence from tobacco and alcohol for a week before the

operation. . ,

(e) Scarcely less important is the gammg of the patient s

confidence and instructing him to breathe quietly " in and

out," to try to say " e " when asked to do so, to sit upright,

and to make no sudden movement of the head. If any

manipulation causes discomfort, the patient should raise a

Fig. 221.—Morell Mackenzie's I^aryngeal Forceps.

hand and the surgeon should immediately remove the instru-

ment. Short attempts at removal are more likely to end

successfully and excite less reflex movement of the throat

than when intervention is prolonged.

(/) The instruments should be warmed before use.

Instruments.-^For pedunculated and soft sessile tumours

most laryngologists use forceps based on Mackenzie's

pattern (fig. 221), and it is doubtful if any of them excel

the original models used by him. According to the

situation of the growth, forceps with an antero-posterior

or a lateral movement will be required. When papillomata

grow from or immediately below the anterior commissure,

Wolfenden's laryngeal forceps will be found usefuL Cutting
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or punch forceps may be necessary when a portion of tough
tumour has to be removed for microscopical examination or

in tuberculous lesions of the larynx (p. 646).
I have often found Whistler's forceps useful for the re-

moval of sessile growths.
Techniqus of Removal.—Tha patient sits as for the ordinary

examination of the larynx. He should hold his tongue
forwards with his right hand by grasping the tip in a strip of

dry gauze.

The surgeon holds a full-sized laryngeal mirror in his left

hand and by lifting the uvula upwards and backwards gains
a good view of the larynx. With the right hand he then
passes the forceps into the mouth so that the open angle is

directed to the patient's left, and when the tip of the forceps
reaches the back of the throat they are so turned that the

angle faces directly downwards towards the base of the

tongue. Guided by the mirror, the forceps then passes
beyond and below the free surface of the epiglottis which
can be gently pressed forwards so as to bring the larynx
more fully into view and facilitate entry to the glottic

region.

The growth should be touched with the closed ends of the

forceps, which are then opened just enough to seize the

growth and remove it as thoroughly as possible.

Horsford has revived and modified an old, useful, and
ingenious instrument whereby a thread can be passed
through the free border of the epiglottis and led out

of the mouth, so that the epiglottis can be held forwards
during manipulations in the larynx. The weight of a pair of

artery forceps hung on the thread renders patient and sur^aon
independent of the thread.

If the operation has been successful the patient should be

enjoined to rest the voice for a fortnight ; failure to do this

may result in congestion of the cord or the formation of

granulation tissue on the raw surface. Such complications
may necessitate applications of nitrate of silver or other

caustics and consequently much delay in the return of the

normal voice.

In exceptional cases the situation of the growth or the

nervousness of the patient may render it impossible to
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operate by the indirect method, and under such circumstances

the direct method, with or without general anaesthesia, may-

be employed with prospects of certain success.

The writer is of opinion that many laryngologists fail with

the indirect method because their forceps are not long

enough to reach the glottis.

By such means as just described papillomata in adults,

fibromata, tuberculomata, and cysts, can generally be re-

moved satisfactorily. Angiomata, if small and causing no

symptoms should be left alone. When larger and productive

of dyspnoea or bleeding, treatment may be necessary and

should be undertaken with the knowledge that the venous

tumour is generally more extensive and penetrates more

deeply than superficial appearances may suggest.

Larger tumours will entail the consideration of thyro-

fissure and the possibility of making use of diathermy for the

bloodless destruction of the growth. In other instances it

may be possible to operate by the direct method.

A small cyst causing no symptoms will not require any

treatment. To cure a large cyst it will be wiser not to trust

to puncture with a galvano-cautery but to remove as much
of the cyst wall as possible with forceps, and then apply

the cautery to the remaining surfai • in order to set up a

little local inflammation, and thus to encourage ultimate

cicatrisation. An extralaryngeal cyst invading the larynx

(vide p. 594) will be approached most satisfactorily from the

outside.

Enchondromata.—When these tumours are sufticiently

large to cause dyspnoea it will be better practice to split the

larynx after a preliminary tracheotomy and make a thorough

removal of the growth, rather than to perform nibbling

operations per vias naiuralcs, for these will probably be

inefficient, followed by pain, possibly by some difficulty in

breathing, and eventual recurrence.

Subglottic growths can be removed by the intralaryngeal

route if they are small and not causing dyspnoea. In the

presence of this symptom, tracheotomy and thyro-fissure

m.iy be necessary, or possibly the direct peroral method
would suffice if the trachea was first opened ; it is always

wise to avoid splitting the thyroid unless it is quite necessary,

I
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because of the possible effect such an operation may have on

the voice.

Papillomata in Children.—Before passing to the actual

method of dealing with this affection, the importance of re-

moving enlarged tonsils and adenoids should be emphasised.
The provision of a free and normal airway and the removal
of irritating secretions from the naso-pharynx may play an

important part in making a success of any operation after-

wards carried out on the laryngeal papillomata.

These are frequently multiple ; they may lead to the de-

velopment of a dangerous degree of dyspnoea, and even when
thoroughly removed they are liable to recurrence in their

original or in neighbouring situations.

It will be rarely possible to remove them in young children

by the indirect method, and hence it is the almost universal

custom to operate by the direct method under general

narcosis.

The technique of the method has been described already,

and it will suffice to say that Paterson's forceps (fig. 222)

passed through a tube spatula are generally employed. The
same forceps are used if Killian's " suspension laryngoscopy"
is made use of. The only serious difficulty will be the

removal of growths from the anterior commissure ; this may
be minimised by getting an assistant to press the larynx

towards the vertebral column or making use of a mechnical

counter-pressor. If severe dyspnoea is present it will be

wiser to perform a preliminary tracheotomy, and the cannuk

must be inserted as low down as is possible, because if the

trachea is opened in the cricoid region, granulations are apt

to form and their ultimate cicatrisation may render decan-

nulation difficult or impossible.

With the trachea opened, the surgeon may proceed by the

direct method to a careful and thorough removal of the growths

in the larynx. Their bases may be touched with a 10 per cent.

solution of salicylic acid in absolute alcohol, or with a probe

coated with nitrate of silver. The tracheal cannula may be

left in for a month, and then removed if no recurrence of the

growths be noticed. Its maintenance for this time will afford

rest to the larynx which some authorities have maintained

will alone cure the papillomata. Even if they recur after the
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tube has been removed, heir direct removal can be under-

taken without reopening the windpipe provided tht have

not been allowed to grow to such an extent as to cause

dyspnoea.

Fig. 222.—Paterson's I^rynpcal Forceps used through a Tube Spatula for

the Removal of Papillomata by the Direct Method.

However carefully and thoroughly multiple laryngeal

papillomata of children have been removed, they often recur

in the same or neighbouring regions.

The writer during five years has ofierated on one case seventeen times by

the direct method, and opened the trachea six times in the same patient for

extreme dyspnoea. Until this symptom became urgent the mother would not

bring back the patient to the hospital. When removal of the growths had

been carried out on different occasions, various local applications were made

to the cords and diflerent internal medications were administered in the

intervals, including arsenic, iodides, and sulphur compounds.

Neither surgery nor medicine seemed of any use except in so far as the

former gave temporary relief.

The growths have now ceased to recur and the child has grown into a strong

lad with a somewhat gruff voice.

During the early periods of treatment papillomatous growths appeared on

the walls of the pharynx, the tonsils, in the naso-pharynx, in the trachea, and

on granulations outside a low tracheotomy wound.
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The intralaryngeal application oJ radium for short intervals

has been .aid to be very effectual in curinfi^ the affection.

One hundred milligrammes of radium bromide, or its oiiuiva-

lent in "emanations," and contained in a silver screen i mm.
thick, may be held between the vocal cords for thirty

minutes. If necessary, a rcapplication may be made after

an interval of a fortnight.

Short of this remedy, it would seem that painstaking and.

if necessary, frequent removal is the only course to pursue

:

some cases are quickly cured, others which at first appear

most hoj)eful quickly teach us by their recurrence how

ignorant we are of the true paiholorv of the condition.

Laryngo-fissure does not offer a better prospect of success

than removal by the direct peroral method, for it is on

record that one patient was " thyrotomised seventeen times."

Furthermore, the external operation may involve more

damage to voice.

Intubation has been recommended in order to relieve

dyspncea and e.\ert pressure on the growths ; it will fulfil the

first necessity but it is very doubtful if the pressure will

cure the papillomata.

PROLAPSE OF THE VENTRICLE OF MORGAGNI.

This somewhat rare condition may be considered here

because it closely simulates a benign tumour of the laryn.x.

Its pathology is obscure and many laryngologists doubt

whether true prolapse or eversion of the mucous membrane
lining the laryngeal ventricle ever takes place. For example,

Koschier, in his examination of nineteen cases, proved tliat

the " prolapse " was either a cystic or tibromatous lumour

growing from the wall of the sinus ; while Gougenhcim
reported five cases, in which tuberculosis was present in four.

Furthermore, it is curious that of ten reported cases in which

the side affected was mentioned, in two it was bilateral, and

in the remaining eight it was always the right side on which

the prolapse occurred.

Symptoms.—In unilateral cases alteration in the voice is

the usual and sometimes the only symptorn. Occasionaily

pain is complained of and in bilateral cases the obstruction

may be sufficient to cause dyspncea.
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On laryngoscopic examination the larynx will usually be

found hyperarmic. In well-marked cases a swelling directly

continuous with the ventricular band obscures, more or less

completely, the vocal cord ar..l the entrance into the

ventricle is obliterated. The swelling resembles in colour

the normal mucous membrane of the larynx; it is smooth

and soft, and can sometimes be replaced by pressure with

the probe.

Diagnosis.—The condition has to be differentiated from

new growths or from a syphilitic gumma. The situation of

the tumour should suggest its possible nature. The absence

of the line of demarcation between the ventricular band and

the ventricle, the possibility of replacing the swelling, and

the speedy recurrence of the eversion on coughing should

suffice to prevent a mistake being made.

A gumma is firmer in texture than a " prolapsed " ventricle,

and cannot be made to disappear by lateral pressure. The

same may be said of non-malignant new growths, while

malignant ooplasms are usually firm, sessile, and infiltrate

the parts in their immediate vicinity.

Treatment.—When the tumour causes symptoms an

attempt should be made to reduce its bulk by the application

of the galvano-cautery, or it may be removed by suitable

cutting forceps. Frequent or rapid recurrence may raise the

question as to the advisability of laryngo-tissure (thyro-

chondrotomy).

f
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MALIGNANT TUMOURS OF THE LARYNX.

iCtiology.—The causation of malignant disease of the

larynx is unknown, and it is improbable that heredity, abuse

of the v ice, excessive smoking or drinking, have any intlu-

ince in its production. On the other hand, 1 have noticed

that ;i large proportion of my cases of epithelioma of the

larynx have previously suffered from syphilis.

Males are more frequently affected than females, and with

rare exceptions it is a disease of late adult life ; the largest

number of cases occur in the dccad-'- from fifty to sixty,

fewer between forty and fifty, and a still smaller number

between sixty-five and seventy.
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Malignant disease of the larynx would be quite uncommon
in females if we were to exclude an extrinsic form which is

almost entirely relegated to that sex—viz., post-crii oidal

carcinoma ; this is by no means uncommon before the

fortieth year, and I have cared for a patient who died from

the affection in her twenty-second year.

Pathology.—Squamous-celled carcinoma is the commonest
form in which the disease is seen ; much less cor^ ' ., '« the

spheroidal-celled or glandular carcinoma; whu. . o.r.jn, in

his unrivalled experience of malignant diseasr f i..t ...,..,

had only seen one instance each of colur n -•
ij ,1 ,-

'

villous cancer.

Sarcomata are also met with in tb' '. '

spindle-celled varieties, but these, aga: aic

common than the squamous-celled canci

In view of the great predominance ot ' w -

form of malignant disease, the description whicli fonows v i

be devoted exclusively to it, except in so far • i- j^is

may render it necessary to refer to sarcomata.
Cancer of the larynx is practically always a primary lesion

except when it is invaded by a growth commencing in the

neighbourhood; such an implication is not uncommon when

the primary growth is situated in the post-cricoidal region

of the pharynx, in the pyriform sinus, in the aryepiglottic

folds, or even in the base of the tongue.

Metastatic deposits from primary cancer in the larynx are

very rare, and this may be explained by the fact that the

lymphatics of the interior of the larynx have a very restricted

anastomosis with those of surrounding structures. They

empty into two small glands on each side, one beneath the

greater cornu of the hyoid bone, the other at the side of the

trachea.

This restriction of lymphatic communication also explains

why malignant disease starting within the larynx often

remains located there for a long time before infecting the

neighbouring lymphatic glands.

On the other hand, cancer commencing beyond the interior

of the larynx follows the same rapid and relentless course as

it does in other regions of the body. Hence the cii.acal

distinction introduced by Krishaber of "intrinsic" and
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"extrinsic " cancer of the larynx. Clinically the subdivision

is a very convenient one ever f it is not anatomically correct

;

but not infrequently a mix^.^ type will be met with in which

an originally intrinsic growth has invaded regions beyond

the interior of the larynx, and thus acquired a partially

extrinsic form, or vice versa.

Intrinsic malignant disease of the larynx includes tumours

growing from the ventricular bands, the ventricles of Mor-

f;agni, the vocal cords, and the parts immediately below the

coids. The term extrinsic is applied to neoplasms taking

their origin from the epiglottis, the aryepiglottic folds,

rytenoid regions, the interarytenoid fold, the pyriform

lus, and the posterior surface of the cricoid plate.

In intrinsic laryngeal cancer the vocal cords are most often

affected ; in extrinsic the posterior surface of the cricoid

plate and this type is far commoner in women than in men
an-i ac':ounts for the large majority of the cases of laryngeal

cancer in this sex.

Symptoms.—Unfortunately for the patient, cancer of the

larynx does not herald its arrival by any sudden or painful

symptom. Even the chronic hoarseness which is so charac-

teristic of the early intrinsic form is often tolerated by the

patient as an incnvenience, while his medical attendant if

consulted at all, too frequently regards the symptom as of

little or no significance, and is satisfied with a uiagnosis of
" gouty laryngitis," which is arrived at without any examina-
tion of the affected region.

The lack of warning is still more marked in early phases
of the extrinsic *ype, for in this there may not be ihc

slightest alteration in the voice, neither pain nor any other

Syr >tom, until perhaps a glandular swelling appears behind
aiK elow the angle of the jaw. Then, and probably for *he

tirst wime, a skilled examination of the larynx may detect an
extensive growth which must have been present for some
months. Unfortunately treatment at this stage will rarely

be crowned with permanent success.

Iloaneness or Some Alteration in the Voice.—When the vocal
cord is affected, this is frequently and fnr a Irsng while the

only symptom noticed bj the patient or his friends. The
degree of hoarseness may be out of all proportion to the size

ff
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of the local lesion, and this is to be accounted for by the

infiltrating nature of the cancer cells which hamper the

normal action of the muscles of the cords.

In the later stages of intrinsic disease, excessive infiltration

and ulceration may produce complete aphonia, or this may

be caused by involvement of the crico-arytenoid articulation,

of the muscles governing the action of the cords, or of the

recurrent laryngeal nerve with resulting paralysis of the

abductor and, later, the adductor muscles.

In the extrinsic variety the voice may remain unaffected for

a long period, but an experienced observer may often detect

a " thick " or " throaty " intonation before the disease has

advanced to such a degree that other signs proclaim its

presence

—

e.g., enlargement of one or more of the cervical

glands.

Since intrinsic cancer of the vocal cord is very amenable

to surgical treatment if this be undertaken during the i ark

stages of the disease, the following statement should receive

universal assent

:

When an adult complains of hoarseness or alteration of the

voice of more than a few weeks' duration, his medical attendant

should not allow such a patient to rest until his larynx lias been

examined by a skilled laryngologist.

Pain.—As a rule this symptom is a late manifestation,

although ill-defined feelings of " pricking " or discomfort

may be experienced in the early phases of the disease. W hen

pain becomes a definite symptom, it may not be felt so much

in the larynx as in the ear or side of the head ; in this rratter

it must be remembered that other diseases of the larynx and

throat (p. 443) may induce the same symptom.
' Sometimes external pressure on the affected side of the

larynx will cause pain in the later stages of the disease.

With extrinsic disease pain is an earlier and often a more

disturbing symptom, and is liable to be accentuated by tlic

act of swallowing. It is most frequently met with in distasc

of the epiglottis and of the posterior surface of the cricoid

plate.

Cough is not an early sympt^in in cither intrinsic ir

extrinsic cancer, but it may be present in the later stagi - n

either variety when excessive secretion of mucus or moibid
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discharges from the growth are liable to collect in the lower

pharynx.

Dyspna'a and stridor are late symptoms, but earlier in their

onset in the intrinsic type.

Dtpcidty and pain in yuallouing are early symptoms of

post-cricoidal carcinoma (extrinsic), and generally occur
sooner or later with other extrinsic types, especially when
the epiglottis is mvolved. Neither of these symptoms may
be manifested in the intrinsic variety, and if they are it \s ill

Ijenerally be during the late stages of the disease.

I'.loiid-stained expectoration, foul breath, and bleeding from the

throat denote ulceration of the growth, with invasion of the

deeper tissues and possibly involvement of the cartilaginous

framework of the larynx {vide Perichondritis). Severe bleed-

ing may be the cause of death in the later phases of the

disease.

Cachexia, cnlar<rcmcnt of thi cervical jt^laiids, and a rapid

deterioration of the 'general health, r_re symptoms which herald

the termination of the disease in bo*h intrinsic and extrinsic

laryngeal cancer, but their unset is much earlier in the last

named, because of the free lymphatic anastomosis with sur-

rounding parts.

Examination.—Early epitheliomata of the vocal cords
present great variety in their colour, form, and situation. The
writer has seen two cases in which the affected but mobile
cords presented a uniform congestion with a somewhat
granular surface which proved to be malignant (fig. 223, 3).

In another patient who was seen on many occasions during a

period of seven years by two other experienced laryngologists,

the growth appeared to be a simple sessile papilloma on a

freely movable cord (fig. 22j, i), but towards the end of the

period stated the tumour rapidly increased in si;:e, the cord
became immobile, and when I removed it, its macroscopic
and Miicroscopic appearances were typical of squamous-celled

epithelioma. Possibly the commonest and most typical

appearance is that of a pinkish-grey, sessile wart involving

the upper surface and free edge of a portion of the vocal
cord ,tig. 223, 2), with more or less restriction of its move-
ment in the immediate vicinity of the growth.
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Semon has recorded the following signs which should

excite the suspicion of malignancy :

1. A single unilateral congestion.

2. A diffuse infiltrating growth with 'ed, uneven surface.

3. A white or reddish-grey, broad-based, rarely peduncu-
lated, semicircular or oblong wart, generally sinf,'lc and
bearing a resemblance to papilloma, fibroma, or angitjina.

4. An uneven fringe -like outgrowth from the cord

(fis- 223, 4). On the ventricular bands or aryepiglottic folds

and other parts of the larynx it may appear as a definite

tumour, or as a deep greyish-pink infiltration with a coarsely

mammillated or uneven surface.

He also pointed out that one of the most characteristic

clinical features of epithelioma is the infiltrating nature of

its growth, the effect of which is to impair the mobility of a

vocal cord or those parts of the larynx in or near which the

neoplasm grows.

In the later stages of its growth, ulceration takes place

with or without increase in size of the tumefaction, so that

in the one case a fungous mass causing stenosis of the glottis

may be produced, or in the other an excavated ulcer with

prominent everted edges may result.

Finally the disease may spread beyond the confines of the

larynx, so that various decrees of perichondritis, necmsis of

cartilage, invasion of the trachea, infection of the cervical

glands, involvement of the skin over the larynx, etc., may
take place.

Extrimic Epithclioiitata.—As a general rule the malif,'nant

nature of the growth is more quickly obvious than in the

intrinsic forms, especially when the disease commences in

the epiglottis or ar>-epiglottidean fold, or involves these

regions when the lesion commences in the base of the tongue

or lower walls of the pharynx.

Epithelioma of the epiglottis frequently takes the form of

ulceration in which the granulations are excessive and of an

ashy-grey colour
; the tumour may be so large that a cauli-

flower-like mass appears to fill the lower portion ot the

pharynx.

When the primary growth is situated in an aryteno-

epiglottic fold and is seen in its early stages, it coinmonly
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manifests itself as an irregular nodular mass of a pinkish-

grey colour. Ulceration is not long delayed, and then the
lesion assumes the typical form of the epitheliomatous ulcer

with prominent edges bordered by a zone of cedematous
mucous membrane.
When the disease commences on the posterior surface of

the cricoid plate, the appearances are usually very character-

istic, and at first take the form of a smooth cedematous
swelling behind the arytenoids closely resembling the cloacal

aperture of a fowl.

When the actual edge of the ulcer appears, the large
^[ranulations dotted here and there with whitish-grey patches
of necrotic epithelium leave no doubt as to the evil nature of
the disease.

In each of these forms of extrinsic laryngeal cancer the
progress of the disease is rapid and generally relentless;

infection of the cervical glands occurs early, and is often so
extensive that the recurrent nerve may be pressed on and
abductor paralysis of the cord thereby induced. For these
reasons, coupled with the advent of pain, dysphagia, difficulty

in swallowing, and possibly dyspnoea, the typical cachexia is

not long delayed. The duration of life will be usually a
matter of months rather than the one or two years which
may be endured when the primary lesion is of intrinsic

origin.

Diagnosis.—From a consideration of the various manifes-
tations which may be assumed by malignant disease of the
larynx it will bo obvious that in a given case we may have to
distiniiiish it from simple chronic inflammatory lesions,
beni^!l tumours, from the lesions of tubercle and syphilis,

pach\derrnia laryngis, perichondritis, and from the changes
set up by an impacted but long-forgotten and unsuspected
foreii^Mi bodv.

It may be stated at once that the outstanding feature of
epithelioma of a vocal cord is its tendency to impair the
movement of that structure by the infiltrating nature of the
growth. This sign is only wanting in the early stages of
certain types of malignant disease ; it is practically always
present in the well-developed and in the advanced stages.
Since it is of the greatest importance to make the diagnosis

'i.lf
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of malignant disease at the earliest possible moment, it is

obvious that we must not depend upon or wait for impaired

mobility when other features suggest the evil nature of the

lesion.

Semon, who particularly emphasised this fact, says

:

" If the vocal cord from which a suspected laryngeal

growth springs shows at an early period of the disease a

defect of mobility other than that due to mechanical impac-

tion of the growth in the glottis on phonation, this sif,'n is

almost pathognomonic for the malignant character of the

tumour. If, however, this sign should yet be absent when

the case comes under observation, such negative evidence

does by no means exclude possible malignancy."*

Consequently, in the presence of impaired movement we

could exclude the benign nature of a tumour, and also ol

pachydermia laryngis.

Possibly the commonest type of epithelioma is a sessile

wart-like growth with a pinkish-grey, granular surface.

surrounded by a zone of hyperaemia. They may grow from

any part of the vocal cord, and in my experience no one

region is more frequently involved than another.

When in an elderly patient the whole length of the cord is

transformed into a papillomatous growth, even though the

mobility be little impaired, the suspicion of malignancy

should be aroused. There are many who regard a chalky

whiteness of the lesion as of particularly evil significance.

Recurrence after efficient removal or failure of the wound to

heal are also signs of bad omen.

A greater difficulty in diagnosis will present itself when

the only manifestation is congestion with possibly ^onie

thickening of a freely movable vocal cord. Here the

possibility of tuberculosis or syphilis must be taken into

consideration, and also the very rare occurrence of ;i

unilateral, simple inflammatory lesion.

The exclusion of tuberculosis will involve a careful con-

sideration of the patient's personal and family history, the

result of a skilled examination of the chest, investigation of

the sputum, and observation of the evening temperature for

• Brit. Med.Journ., February, 1907: "Some Points in the iihun 'M'^ anJ

Treatment of I^yngeal Cancer."
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at least a week. In this connection it must be remembered

that there are two types of tuberculous laryngitis met with

in elderly [>atients

:

1. Chronic tuberculous ulceration of the vocal cord.

2. Tuberculous tumours, which take the form of smooth,

greyish, rounded growths which may originate in any part

of the larynx. In both lesions the patient may exhibit no

active symptoms of pulmonary disease, and expert examina-

tion of the chest may fail to detect anything beyond indefinite

signs of former mischief.

In such instances the mobility of the cord is rarely affected,

and the diagnosis may be assisted by microscopic examina-

tion of a portion of the tumour removed for the purpose.

The possibility of syphilis being the cause of a chronic

congestion and thickening of a vocal cord would be deter-

mined by the history of the primary lesion or of secondary

manifestations, evidences of stigmata elsewhere, the result of

the VVassermann test, or, in case of further doubt, the effect

of rigorous antisyphilitic treatment. It is true that such

treatment will often produce improvement in malignant

lesions but it is only temporary and never so striking as in

syphilis.

On the other hand, it must not be forgotten that epithe-

lioma may invade a larynx already the seat of a syphilitic or

tuberculous lesion, or engraft itself there when those diseases

have been arrested.

A syphilitic gumma with unbroken surface may resemble

malignant disease, but it would quickly and permanently
improve with antisyphilitic treatment.

Simple, non-specific, chronic, unilateral congestion of a

vocal cord is a rare phenomenon, and when it proves

resistant to treatment grave doubts as to its more serious

significance should be entertained.

It will be sometimes extremely difficult to distinguish

between certain cases of perichondritis and a malignant
growth

—

c.}^., an epithelioma may originate within the

ventricle of Morgagni, infiltrate and cause much swelling of

the ventricular band, and not impair the movement of the
vocal cord. Exactly similar appearances may result from
pen. Iiondritis of the inner surface of the thyroid cartilage,

V"
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and in each case, and for the time being, there may or may
not be any ulceration of the mucous membrane of the
free surface of the swelling. Under these circumstnnccs it

IS always wise to try the effect of antisyphilitic treatment;
and if it fails, there may be less risk in opening the larynx
than waiting for further signs of malignant disease.

Extrinsic carcinoma will be easier to differentiate frum
tuberculous and syphilitic lesions, because its progress is

more rapid, there is less variety in its clinical manifestations,
mvolvement of the cervical glands is earlier and often more
extensive, while antisyphilitic treatment will, at the best,
only produce temporary improvement.

In doubtful cases, whether they be intrinsic or extrinsic,
there yet remains the question as to the value of a micro-
scopic section of a portion of the diseased tissue.

If such evidence is to be of any real value, two conditions
must be fulfilled :

1. A substantial portion of the growth must be removed
by an expert intralaryngeal operator, who should endeavour
to obtain deeper portions of the growth where normal tissue
IS being invaded.

2. The growth must be examined by an expett pathologist.
In connection with this matter Dr. David Newman's rule

should be strictly adhered to— viz.. that intralaryngeal
removal should only be carried out if the patient consents to

immediate radical operation in the event of the microscope
revealing the malignant nature of the growth.

If the clinical appearances favour the diagnosis of cancer,
but the pathologist's report is inconclusive, most authorities
will agree with Semen that the matter should be plainh put
before the patient, and that he be advised to subniit to

operation. In the latter event, if the growth should prove
to be innocent, probably little harm will result from the

operation
; if it be malignant, the chances of cure may be

excellent.

Delay resulting from dependence upon the findings of the

pathologist, may prove the latter to have been wrong, hut in

the meantime valuable time has been lost, and alnaJy the

disease may have spread so widely that there can I.c little

hope of extirpating it.

I
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Clinically it is almost impossible to distinguish between

a sarcoma and a carcinoma. The outline of sarcomata is

usually more smooth and regular than that of carcinomata,

and they are softer in consistence. It is here that a micro-

scopic examination of portions of the growth removed for

the purpose may be of particular value.

VVo may sum up the general principles which should guide

us in the diagnosis of suspected malignant disease of the

larynx.

1. Always regard with suspicion a tumour of the vocal

cord which makes its appearance in a patient more than

forty-five years of age and causes chronic hoarseness or a

definite alteration in the voice.

2. If the growth impairs the mobility of the cord, we shall

rarely err in regarding it as malignant, but it must be

remembered that in the very early stages of malignancy the

cord may preserve its normal freedom of movement.

3. A very white growth with a fine papillary surface will

usually prove to be of malignant nature, and the same may
be said of a sessile wart-like swelling surrounded by a zone

of hypera;mia. In each case impaired mobility of the cord

will be pathognomonic of malignancy.

4. Unilateral chronic congestion of a slightly thickened

and granular-looking vocal cord should suggest the possi-

bility of tuberculosis, syphilis, or malignant disease.

5. If, in the presence of considerable infiltration and con-

gestion of the tissues, there is any doubt as to the nature of

the disease, antisyphilitic treatment should be instituted. It

was a saying of the late Sir Henry Butlin :
" Iodide of potash

has cured more cancers (!) than all other treatments put

together!"

6. When the microscopic evidence is inconclusive or not

in accord with the clinical aspects of the case, it will be

wiser that our diagnosis be based on instinct, provided that

this has been born of considerable experience.

Prognosis.— If left untreated, intrinsic as well as extrinsic

carcinomata arc inevitably fatal. In the former the fatal

turtiiination may be delayed three or four years when the

disease is of slow growth. Death results from suffocation,

'^S 1
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Starvation, heart failure following on cachexia, general tox-
a;mia, or from septic pneumonia.

Extrinsic is more rapidly fatal than the intrinsic variety
and life will rarely be prolonged for more than cightLcn
months or two years.

If intrinsic carcinoma of the larynx be diagnosed durin-
Its early stages, and the general health of the patient be koocT
the prognosis after radical operation is probably better than
that of malignant disease in any other part of the body.
Any serious constitutional disease will naturally nndLr

the prognosis after operation serious.

When glandular involvement is present the prognosis is

very grave, although the operations carried out by Cluck
(Berlin) and Trotter (London) have proved that brilliant
and lasting results may be attained even in cases which
might hitherto have been regarded as hopeless.
A careful study of the writings and statistics of Scmon.

Butlin, and others, go to show that the most successful
results, in many cases amounting to actual cure, are those
on which the radical operation has been performed m an
early stage of the disease when interference can be limited
to the performance of thyrotomy, with removal of the
soft tissues only. Semon's statistics (Brit. Med. Journal,
February, 1907) show that in nineteen out of twenty-Hve
cases operated on by thyrotomy a cure was obtained in at
least 76 per cent. Of my own patients, in five early intrinsic
cases which I operated on, the patients are still alive, ten,
nine, six, four, and three years respectively since the opera-
tion. On the other hand, I have seen recurrences fourteen,
thirteen, ten, nine, and (in two cases) seven years after
operation, so that we must not consider a case as " cured

'

if there is no sign of recurrence after an interval of twelve
months from the date of operation. Amongst my list of
recurrences is a remarkable case in which the patient died
from asphyxia thirteen years after the primary operation

;

post-mortem examination of the larynx showed the scat of
the old operation was perfectly healthy, but there was a well-
defined and typical epithelioma in the opposite, andformirly
healthy cord (fig. 224). Was it a true recurrence or a fre>ii

deposit of cancer ? The same question arises anent aiioth. r
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patient who was operated on by Semon, and who lived free
from recurrence for fourteen years ; he then came under my
notice with extensive local recurrence which proved fatal.
Treatment.—When once the diagnosis of malignant

disease has been established, only one question will remain
to be answered—viz., " Is it possible to remove the disease
by a radical surgical operation with a reasonable prospect of
cure ?" The answer will obviously depend on the situation
and extent of th2 disease, assuming, of course, that if an
operation be possible, the general health of the patient does
not contra-indicate such intervention.
The above question obviously and rightly assumes that if

the disease admits of radical surgical removal, no other
treatment is worthy of consideration.
Valuable time should not be wasted in the application of

topical remedies which are not only ineffectual, but irritate
the growth and set up changes which obscure the true nature
of the local disease. To apply strong solutions of nitrate of
silver to a unilateral tumefaction within the larynx, the
nature of which is doubtful, is a practice which cannot be
too strongly condemned.
There will be no difference of opinion as to the advisability

of operation when intrinsic disease is seen in its earlier
stages and limited to the vocal cord, although the prognosis
as to recurrence after operation will be better when the
growth is limited to the anterior rather than to the posterior
region of the cord.

Even with more extensive, but nevertheless intrinsic and
unilateral disease, most operators of experience would favour
intervention if it is reasonable to suppose that the disease
can be removed in its entirety.

A fair degree of unanimity would also be accorded in the
case of certain forms of eariy, limited, extrinsic cancer with
slight or very limited involvement of the cervical glands.
A much greater difference of opinion will be encountered

when extensive laryngeal disease is complicated by infection
of the cervical glands.

Those who have seen many brilliant operations for this
condition, watched with anxiety the often prolonged conva-
lescence, thtn noted the eariy recurrence of the malady, and
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witnessed the final stages of suffering—not infrequently

increased by mechanical disabilities due to the operation-

may be pardoned when they do not urge operation, even

though they have not forgotten this or that fortunate case

which has successfully passed through the ordeal.

In this difficult class of case the pros and cons of radical

surgery should be laid clearly before the patient or his

friends, and the onus of decision should be shared by them.

The operations which are usually employed for the removal

or treatment of malignant disease of the larynx are :

1. Thyrotomy or laryngo-fissure, sometimes and possibly

most correctly called myro-chondrotomy.
2. Hemi- or partial laryngectomy.

3. Complete laryngectomy.

4. Tracheotomy. This, of course, is only a palliative

method oftreatment, and may be called for in inoperable cases

in order to prevent death from suffocation.

I have not included peroral or endo-laryngeal operations

in the above list for the removalof malignant disease, because

they are not to be recommended in spite of the rare occasions

in which the method has been reported to have been successful.

The method is unsatisfactory (i) because the growth is

always more extensive than it appears in the laryngoscopic

mirror ; (2) for any operation to be successful a wide area of

healthy tissue around the cancer must be removed, and this

cannot be done with certainty by the endo-laryngeal route;

(3) incomplete removal will hasten the growth of an epi-

thelioma.

The Operation of Thyro-chondrotomy, or Laryngo-

fissure.

This operation was formerly attended by a high rate of

mortality, which was generally caused by septic pneumonia,

but in the closing years of the last century Semon and

Butlin, by careful technique and attention to detail in the

pre- and post-operative treatment of the patient, amply

proved that such danger could be avoided. Hence it has

come about that to-day laryngo-fissure for intrinsic c:in':er of

the larynx is regarded as a comparatively safe procedua. and
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its results are probably better than those which are performed

for malignant disease in any other part of the body.

As already intimated, it is the operation for choice when the

disease is intrinsic, and its best results are to be obtained

when the growth is situated in the anterior or middle region

of the vocal cord.

Preparations for the Operation.—To render pulmonary

complications less likely every precaution should be taken to

render the upper air passages as aseptic as possible.

The surgeon should insist that the patient's teeth be

thoroughly overhauled by the dentist, so that "tartar,"

pyorrhoea, caries, etc., be cleared away.

Similarly, any septic discharges from the nasal accessory

cavities should be excluded.

Immediately before the operation the patient should gargle

and make free use of an antiseptic mouth-wash.

By means of calomel and a saline aperient the bowels should

be thoroughly evacuated before the operation.

The skin of the neck must be rendered surgically clean.

An£Sthetic.—Chloroform is preferable because it does not

cause the congestion and free oozing from small vessels which

is apt to occur with ether. On the other hand, ether is a

safer anasthetic, and if
, Jo grain of atropine be administered

halfan hour previously, the troubles mentioned will be reduced

to a minimum, and the administration of chloroform can be

postponed till the trachea is opened.

I have never performed the operation under local anaes-

thesia, and do not recommend it unless there are special

circumstances contra-indicating the induction of general

narcosis. It is a great asset to know that the patient will

neither anticipate nor feel pain, and that one's mind may be

solely occupied by the work in hand.

Operation.—An incision is made in the middle line from

the lower edge of the hyoid bone to the sternal notch (tig. 225;

Dr. Irwin Moore). The incision is deepened until the deep

fascia is exposed, together with the structures which it

covers (fig. 226). This fascia should now be incised in the

middle line and its edges, together with those of the

exposed sterno-hyoid and sterno-thyroid muscles, simultane-

ously drawn to their respective sides by means of dissecting

:ii
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forceps (fig. 227); by this means bleeding is reduced to a

minimum.
The isthmus of the thyroid is now divided in the middle

line and the cut surfaces separated from the trachea uiid

allowed to retract outwards.
A few drops of a 5 per cent, solution of cocaine arc next

injected through the crico-thyroid membrane ^fig. 2J()) in

order to avoid the spasmodic coughing which follows openiiif;

of the windpipe.

This last-mentioned step should not be taken until ewry
bleeding vessel has been secured and the wound in the neck

is dry.

The trachea may now be opened sufficiently wide to admit

the cannula, and a long strip of sterilised gauze packed above

it. The object of the latter is to prevent any downtlow (if

blood into the lungs when the endo-laryngeal growth is being

removed.

To split the larynx, the crico-thyroid membrane is incised

in the middle line, and one blade of Waggett's shears (tig. ^iS

Fig. 2jS.—Wag-gctt's Larynj;eal Shears.

is inserted in the middle line within the larynx, while its

fellow (with the pointed beak) engages the centre of the

thyroid cartilage outside. In this way the thyroid can be

split easily and accurately in the middle line.

The halves of the larynx are separated as widely ,is

possible by means of retractors such as are illustrated in

figs. 230-232; to obtain the fullest retraction it will be

necessary to divide the thyro-hyoid membrane in the middle

line.

Having thus exposed the growth, it should be moistened
with equal parts of solutions of adrenaline chloride and

cocaine (20 per cent.). This will check the tendeacs to
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cough during succeeding manipulations and also diminish

bleeding.

Before attacking the tumour it will be wise to pass a

sterilised and captive gauze sponge from the larynx into the

lower pharynx, where it will remain till the close of the

operation and prevent secretions from the lower pharynx

passing into the larynx.

With a curved bistoury an incision is made into the healthy

mucous membrane about \ inch below the growth, and

extending in its whole extent to the perichondrium lining

the inner surface of the thyroid cartilage, and a similar

incision is made above the growth through the upper part of

the ventricular band (fig. 231). By means of a muco-

perichondrium elevator (such as is used for submucous

resection of deviated nasal septa) the soft tissues included

between the above incisions are peeled from before backwards

from the inner surface of the thyroid so that the growth is

lifted up with them. When the separation has passed well

beyond the posterior limit of the growth, it only remains

to cut through the base of the detached tissues, so that

the cancer with a surrounding area of healthy tissues is

removed in one piece (fig. 232).*

In this way (figs. 230, 231, 232) it will not be necessary to

seize the growth itself with forceps or any instrument which

may risk the dissemination of cancer-cells into the sur-

rounding healthy tissues.

The manipulations just described rarely lead to much

hccmorrhage, but the removal of the extreme posterior region

of the cord may cause considerable bleeding from the laryn-

geal branch of the superior laryngeal artery. This is easy to

stop with forceps, but difficult to ligature unless it be secured

from outside by reflecting the soft tissues from the posterior

region of the thyro-hyoid membrane.

When all oozing of blood has been checked, the raw

surfaces may be dusted with equal parts of iodoform and

boracic powder, although in my last four cases I have been

better satisfied to paint them with Whitehead's varnish

• In these three illustrations it will be noted that the incisions above and

lielow the growth have been made aftn raising the soft parts from the thyroid

cartilage, instead of before, as practised by the author.
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(P- 438). The gauze plug is now removed from the lower
pharynx.

The retractors are then removed and the thyroid cartilaf,'es

brought accurately into position in the middle line, and
maintained there by one or two fine catgut sutures passed
through the perichondrium. If the latter is absent or very
thin, the same end may be secured by suturing the soft tissues

over the middle line of the thyroid cartilage.

The apposition of the thyroid cartilages should not be
secured by stitches passing through their anterior border
and the included angle within the larynx, for in this way
granulations are apt to grow around the stitch and produce
appearances very suggestive of recurrence of the disease.
The soft parts and skin are next drawn together by sutures

over the entire length of the wound, with the exception of
the region immediately round the opening in the trachea.
This should be left unclosed in order to provide for the free

escape of secretions which may be coughed out during the
day followmg the operation.

Finally the tracheotomy tube is removed and a light gauze
dressing applied to the wound.
After-Treatment.—The patient should be returned to bed,

and lie on the same side as that which has been operated on,
with the head slightly raised on a low, flat pillow; this

will tend to prevent secretions passing into the lower air

passages.

When he has entirely recovered from the ana;sthetic, he
should be propped up in the sitting position by pillows.
The gauze dressings over the open wound in the neck (site

of tracheotomy) must be changed as often as they become
soiled. An undue tendency to cough may often be checked
by the inhalation of steam impregnated with the vapour of

compound tincture of benzoin.

Six to seven hours after the operation thirst may be
assuaged by giving the patient a tablespoonful of sterilised

water, and if he swallows this without coughing or expelhng
the fluid from the tracheotomy wound, sterilised milk may be

substituted, and this again followed by other forms of liquid

or semi-solid nutriment.

Nutrient enemata should only be administered during the
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first two days after the operation if the patient cannot swallow

without food entering the trachea. Should the disability last

longer than this, nourishment should be given through a nasal

feeding tube passed into the upper end of the cesophagus.

If all goes well the patient may sit out of bed on the third

or fourth day, and I have had patients return to their homes

sixteen to seventeen days after the operation.

It is not uncommon, when examining the larynx some six

weeks to two months after the operation, to notice a granular-

looking mass in the region of the anterior commissure, which

to the inexperienced may suggest an early recurrence of the

growth.

It will nearly always disappear with lapse of time, but if

it does not do so the mass can be removed with forceps or

diminished by the firm application of a solution of nitrate of

silver on a wool-tipped laryngeal probe.

Variations in Technique.—It has been recently suggested

by Lack and others that the removal of the growth is ren-

dered easier and recurrence rendered less likely if a consider-

able portion of the thyroid cartilage be removed at the same

time as the growth. The internal incisions around the

growth are similar to those already suggested ; the soft parts

are stripped from the external surface of the thyroid,

and then the cartilage, corresponding to the parts delimited

by the incisions within the larynx, is cut through from before

backwards, bent outwards with the soft parts attached to its

inner surface, and with them divided as far back as possible.

By this method—a partial hemi-laryngectomy—a sufficient

amount of the upper and lower borders of the thyroid carti-

h'^c is left to form a support to soft tissues and to act as a

preventive of undue stenosis.

Hemi-iaryngectomy.

This operation is indicated when intrinsic disease is so

extensive that the simpler operation of laryngo-tissure offers

little hope of complete removal of the disease with a margin

of healthy tissue.

Operation.—The preparation of the patient and earlier

steps of the operation are the same as those required for

laryngo-fissure.

H.
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It will be necessary to remove the soft tissues from the
outer side of the affected half of the larynx and cricoid
cartilage. To render this easier, a transverse incision should
be made from the upper end of the median incision and along
the thyro-hyoid membrane to the anterior edge of thesterno-
inastoid muscle. The skin and underlying soft parts are
dissected from the external surface of the thyroid cartilage
and cricoid, but leaving the perichondrium attached. The
cricoid is then divided in the middle line anteriorly and
posteriorly, and this half detached from the trachea and the
fibres of the inferior constrictor muscle, so that with the
thyroid cartilage the complete half of the larynx may be
removed.

The wound in the larynx is lightly packed with gauze, and
this should be continued every day until healthy granulations
form, when the wound can be sutured over the larynx and
the tracheotomy tube removed.

In view of the fact that the cartilage may be invaded on
its inner and possibly as far as its outer surface, it is wiser
not to make too clean a dissection of the external surface of
the thyroid cartilage.

Complications.— I. Difficulty in swallowing nutriment may
last for several days, since the support of the musculature of
the lower pharynx and upper end of the gullet has been inter-
fered with. This may have to be combated with nutrient
enemata or the insertion of a soft rubber feeding tube through
the nose.

2- The difficulty in getting rid of secretions from the large

septic pulmonary

laryngo-fissurc is

laryngeal wound renders the risk of
conditions greater than when simple
practised.

3. The less of so much of the supporting framework of tlie

larynx makes stenosis more probable, and hence the value of
leaving the cricoid ring and the upper and lower borders of the
thyroid cartilage whenever this is possible.

4. Recurrence is more probable than in laryngo-fissuie,
because the disease for which hemi-laryngectomy is jicr-

formed is more extensive. Not infrequently the disease
reappears in the remaining half of the larynx, 'and therefure
It is open to question whether total laryngectomy should not



MALIGNANT TUMOURS OF THE LARYNX 625

be undertaken in the first instance if the growth cannot be

effectually removed by laryngo-fissure or by a partial hemi-

laryngectomy.

Total Laryngectomy.

Indications.—Complete removal of the larynx will be

indicated when the disease is so extensive that simple

laryngo-fissure would not suffice for its complete removal

—

c.^., extensive involvement of both vocal cords, or well-

developed disease of the posterior half of one cord passing

into or across the arytenoid region, or in the case of originally

intrinsic disease which has commenced to involve extrinsic

areas such as the arytenoid or aryepiglottic fold, or has

penetrated the thyroid cartilage.

In most of the cases where total laryngectomy is contem-
plated, one or more of the cervical glands are infected and
these must be removed at the same time as the larynx or on
a previous occasion. One or two small movable glands would
not contra-indicate laryngectomy, but a fixed mass of one
or more glands would render the most skilfully performed
removal of the larynx an almost certain failure.

The success of the operation will depend on the age and
general condition of the patient, and, to a greater degree than
in many dangerous operations, on the skill of the surgeon
and the treatment of the patient during the two or three days
immediately following the operation.

General Considerations.—The immediate mortality of

the operation is high, and, even if the many gauntlets be
successfully run, few patients survive for three years, even
though local recurrence may not take place.

The immediate dangers after the oper n are shock,

secondary hemorrhage, septic pneumonia, i . . general sep-

ticemia. A less common complication is mania or intense

mental depression with suicidal tendencies.

Should the patient make a complete recovery from opera-
tion, he must nevertheless be prepared to pass the remainder
of his life without any voice, or, at the best, with a substitute
which is little better than a spluttered whisper. He will be
unable to perform naturally a multitude of actions which
postulate the closure of the glottic region so as to enable

40
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him to fix the chest walls, and he will experience gre;it ditii-

culties in coughing up secretions from his lungs or gettiii},'

rid of those which accumulate in the nose.

Added to all these must be the sense of loneliness bred of

a lack of intercourse with his fellow-men.

On the other hand, patients have been exhibited wlm

have been able by their own efforts, or by special instniniLiits,

to make their speech intelligible, and have enjoyed walkint,-,

cycHng, and smoking.

It is therefore obvious that the risks of the operaticn and the

disabilities which follow it when successfully performed must

be laid before the patient, whose decision may not be unin-

fluenced by the sentiments expressed by the poet Henley

:

" I am the master of my fate :

1 am the captain of my soul."

Operation.—Preparations of the patient are the same as

for laryngo-fissure, and particular attention must be paid to

the state of the mouth, teeth, tonsils, and nasal cavities,

because the whole secret of success is to avoid septic con-

tamination of the pharyngo-laryngeal wound.

The median incision is the same as for laryngo-fissure, and

at the upper end a transverse incision is made along the

lower border of the hyoid bone to the level of the anterior

edge of the sterno-mastoid muscle on each side.

A low tracheotomy is performed and the tube inserted, the

anssthetic being forthwith administered through it.

The trachea is now freed from the tissues around it and

from the gullet behind, lifted forwards and divided below the

cricoid ring, and its upper end drawn forwards and sutured

firmly to the skin in the following way :

(ti) A mattress suture on each side, including skin and sub-

cutaneous tissue, and transfixing the trachea about
!:

inch

from its upper cut margin. A third and fourth similar

suture may be inserted anteriorly and posteriorly.

By this means the upper end of the trachea will project

beyond the level of the skin—an important point in view of

its later tendency to retract below the level of the surface.

{b) Superficial sutures to fix the cut surface of the skin to

the upper cut edge of the trachea.

The tracheotomy tube may now be removed and the
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anaesthetic administered through the tracheal opening in

the skin.

The external surfaces of the thyroid and cricoid cartilages

are now freed from the surrounding tissues ; the larynx is

then tilted forwards and upwards by a blunt hook passed into

the cricoid ring, and dissected from the oesophagus and con-

strictor muscles. This will be rendered easier by flexing the

head and passing a blunt hook behind the posterior border

of the thyroid cartilage so is to tilt the larynx and thus

render it easier to clear its posterior surface.

The thyro-hyoid membrane and the tips of the thyroid

cornua are cut through, the aryepiglottic folds divided, and

the larynx removed.

All bleeding must be securely checked. The large opening

into the pharynx must now be closed as completely as

possible by fine catgut sutures so inserted as to invert the

cut edges of the mucous membrane. No pains imist be

spared in this most important step of the operation ;
for if

the suturing be firm and complete, the risks of sepsis and

delayed healing will be minimised in proportion. Where

possible, a double row of sutures should be inserted.

Over the sutured mucous membrane the walls of the

pharynx are brought and sutured to one another, and over

these again the muscles, fascia, and skin.

The tracheotomy tube should be worn until the surgeon is

sure that the upper end of the trachea is firmly secured to

the surrounding parts. If it retracts deeply, a tube may

have to be worn permanently. The means for diminishing

this recession has already been described.

In view of the difficulty of making water-tight sutures in

the wound in the pharyngeal mucous membrane, it may be

safer to feed the patient through a fixed nasal rubber stomach

tube for a fortnight after the operation.

Tracheotomy and Other Palliative Methods of Treatment.

When the disease has so far advanced that radical opera-

tion is contra-indicated, or other reasons preclude surgical

treatment, we can only treat symptoms as they arise.

Dyspnoea can be overcome by tracheotomy, and the tube
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should be inserted as low as possible, and the operation

should not be delayed when once stridor or increasing diffi-

culty in breathing has become manifest.

Dysphagia.—This may be a prominent symptom in post-

cricoidal epithelioma, and also when the epiglottis is

attacked. I have given almost complete relief to this

symptom in three cases by removing the greater portion of

the growth through the mouth. In two of the patients the

epiglottis was transformed into a large greyish-white cauli-

flower-like mass, and in each instance it was removed by

epiglottic punch forceps. The third patient presented a

large fungating tumour in the lower pharynx—post-cricoidal

carcinoma. By the aid of suspension laryngoscopy it was

possible to remove so much of the obstruction that not only

was pain relieved, but also difficulty in swallowing food.

Diathermy is very useful in this class of case, because it

is possible to remove large masses of fungating tissue without

bleeding.

When the dysphagia is not amenable to such surgical

measures, it may often be relieved by the insufflation of

orthoform or sucking pastilles composed of that substance.

This should be used ten to fifteen minutes before food is

taken. Ana;sthesin acts in a similar way. Spontaneous

pain, unassociated with movements of swallowing and often

extending to the ear, temple, and occiput, maybe relieved by

aspirin in lo-grain doses, or by combining this drug with

salicylate of quinine, pyramidon, and codein.

Difficulty of swallowing may sometimes be overcome by

such partial operations as have been recommended for rehcf

of pain, but in other instances it may be necessary to insert

a soft rubber feeding tube into the stomach or to perforin

gastrostomy. If this operation is decided upon, it must

be carried out while the general condition of the patient

is sufficiently good to stand both the ana;sthetic and the

operation. By attention to these points, one of my patients,

aged sixty-nine, lived for seventeen months after gastrostomy.

Foul Odour of the Breath.—This is often as intolerable to

a sensitive patient as it is to those who nurse him. The

trouble may be remedied by careful attention to the teeth,

the free use of chlorine water, sanitas, " Listerine," or warm
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alkaline 'sprays to which peroxide of hydrogen solution is

added. In the interval the patient should frequently suck

pastilles containing such ingredients as formalin, menthol,

iodine, carbolic acid, etc.

Insufflations are nearly always difficult for the patient or for

the nurse to carry out, and the only powder of any real value

as a disinfectant and deodorant is iodoform, but the smell of

this is often as objectionable to the non-medical nose as the

odour which it is desired to overcome.

During the last days of the patient's life no restriction

should be placed on the reasonable use of morphia or any of

its derivatives.

TUBERCULOSIS OF THE LARYNX.

(Tuberculous Laryngitis ; Laryngeal Phthisis.)

These terms are used to designate those changes which

are set up within the larynx as a result of the infection of

the tissues by the tubercle bacillus.

It may be stated at once that the laryngeal manifestations

are practically always secondary to tuberculous disease of one

or both lungs.

Frequency.—The statistics of the Midhurst Sanatorium

show that even in selected and early cases of pulmonary

phthisis the larynx is affected in zyb per cent.

'

The percentage is much higher in advanced pulmonary

disease, and it is probable that at least 70 per cent, ofthe fatal

cases will show microscopic or naked-eye changes oflaryngeal

infection.

iCtiology.—Laryngeal tuberculosis is, as already stated,

invariably secondary to tuberculous disease of the lungs, and
as a general rule, when obvious morbid changes can be seen

in the laryngoscope, the pulmonary lesion can be readily

detected and is often in an advanced and active phase.

Considerable difference of opinion exists as to the paths by
which laryngeal infection occurs, but it is probable that the

tubercle bacillus gains access to the tissues (i) from the

surface of the mucous membrane through a microscopic

• Vide Sir StClair Thomson, Brit. Med. Joiint., April, 1914.
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abrasion or by penetrating between the unbroken epithelial

cells ; (2) by conduction to the submucous tissues by the

blood-stream or by the lymphatics.

Predisposing Causes.— It is frequently stated that laryn-

geal tuberculosis is twice as common in males as in females,

and this may be true of the industrial classes, in which men

arc more exposed to vicissitudes of weather, extremes f»f

temperature, unhygienic atmospheres, sedentary occupations,

and to excesses in alcohol and tobacco. Hut the statistics

already quoted seem to prove that the incidence of laryngeal

infection is about equal in the two sexes where male and

female live under similar conditions.

Tuberculosis of the larynx is most common in early adult

life

—

i.e., from the twentieth to the fortieth year—but senile

tuberculosis is by no means rare, and is very liable to be

overlooked, or to be wrongly diagnosed when present in its

more latent forms.

Pathology.—While no part of the larynx is immune from

tuberculous infection, it is equally true that the posterior

regions are more susceptible than the anterior. This maybe

due to their greater vascularity, the presence of gland tissue,

and of a papillary surface covered by non-ciliated epithe-

lium, factors which favour the deposit and development of

the tubercle bacillus.

The clinical manifestations of tuberculous laryngitis

present an almost endless variety. In the earliest phases of

infection marked anemia or localised patches of congestion

may be the only signs to excite our suspicion, especially when

these conditions are not part of a general condition of blood-

lessness or of plethora.

A later appearance of early infection is infiltration or even

a pseudo-cedema, and these conditions are peculiarly liable

to affect the posterior regions of the cords, the anterior

aspect of the arytenoids, the interarytenoid fold, the ary-

tenoid bodies, aryepiglottic folds, and the free border of the

epiglottis.

Less commonly one or both of the ventricular bands are

thus infiltrated, so that the corresponding vocal cord may

be hidden even on phonation. Jobson Home has shown

that this may result from the development of tubercles in
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tlie acini of the mucous glands, which are so numerous in

the region of the ventricles of Morgagni.

Scarcely less common as a sign of early tuberculous infec-

tion is ulceration. As a rule this is superficial, and in some

situations it is often difficult to define the border between

ulcerated and non-ulccratcd tissue. Here, again, the posterior

regions of the larynx arc particularly liable to be affected

—

e.t;., the vocal processes, the anterior face of the arytenoids,

and the interarytenoid fold.

In later phases and with the breaking down of deeply-

seated tubercles, masses of granulation tissue may form,

or destruction of tissue may occur, so that perichondritis,

necrosis, and exfoliation of cartilage may take place.

Much less common than either infiltration or ulceration are

tuberculomata

—

i.e., tumours consisting of an aggregation

of miliary tubercles held together by the chronic inflam-

matory products which surround them. They may occur in

any part of the larynx, and t very likely to be mistaken for

malignant or other types Oi v growth.

Except in the early stag... of laryngeal infection, it ''^

common to find various manifestations of tuberculosis pros,

at one and the same time

—

e.^'., ulceration of the cords and

(edema of the arytenoids.

S. H. Habershon,* in discussing the post-mortem investi-

gations of tuberculous laryngitis, stated that in .27 per cent,

of all cases the edges of the vocal cords and the arytenoid

and interarytenoid regions are infected, while the epiglottis

i? least frequently the seat of disease.

Symptoms.—These will vary with the stage to which the

disease has progressed and w ith the situation of the lesion

—

i.t;., in the early phases of an infiltration or ulceration on the

anterior aspect of an arytenoid there may be no subjective

symptoms, and hence, as Sir StClair Thomson points out.t

" the importance of a laryngoscopic examination in every

suspected case of pulmonary tuberculosis, and a periodical

inspection in all chronic cases."

Furthermore, when there is extensive or advanced disease

of the larynx it will often be impossible to determine how far

* J.'uiii. Liirv'Ji,'.'/., December, 1905.
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certain symptoms are due to the larynf^eal or to the pulmonary

lesions, because, as a general rule, the degree of disease seen

in the laryngeal mirror is a fairly safe guide to the conditions

which exist in the lung.

Many of the early and milder symptoms, such as wicc

fatif^ue, frequently occur riiif; attacks of aphonia, -i'li^ut fecliw^wj

discomfort, and irritation in the larynx, may be accounted for

by the de)K>sit of the bacilli in the tissues, although m)

far no naked-eye changes indicative of tuberculous infec-

tion may be visible in the laryngoscope. Such symptoms
should always be regarded with suspicion when they

occur in a patient with established signs of pulmonary tuber-

culosis.

Hoarseness or some definite alteration in the ordinary voice are

often amongst the earliest symptoms of laryngeal tuber-

culosis. They may be due to a general diffuse myositis of

the intrinsic muscles of the larynx (Home), to mecli.inical

impairment of the action of the cords caused by inflamma-

tory exudation, or to inter-arytenoid hyperplasia preventing

due apposition of the cords.

In the later stages the loss of voice may result from a

destructive ulceration of the vocal proce ses and cords, or of

the muscles which regulate their movements.

Less commonly the aphonia is caused by mechanical fixa-

ti :i of the crico-arytenoid joints, or to true paralysis of a

cord produced by involvement of the right recurrent laryn{,'cal

nerve in pleuritic thickenings, or to pressure exerted upon the

left nerve by enlarged bronchial glands.

Cough and expectoration are almost invariably present and

except in the presence of extensive laryngeal disease they

are generally of pulmonary origin.

Dysphaf(ia is one of the most painful and characteristir

symptoms of advanced tuberculous laryngitis, and is most

marked when the epiglottis, arytenoids, and aryepiglottir

folds are swollen and ulcerated.

In some cases distressing attacks of coughing and suffoca-

tion ensue when the patient attempts to take food, so that hv

suffers greatly from malnutrition.

Otalgia, or pain referred to the ear, is sometimes met witii

in advanced ulceration of the larynx.
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Dyspnoea.—The shortness of breath usually observed in

laryngeal phthisis is due to the pulmonary mischief. In

the later stage? )f disease stridor may be caused by infiltra-

tion of the soft tissues of the laryn or immobilisation of the

vocal cords in the adducted position.

Dyspnoea of sufficient severity to necessitate tracheotomy

is rare, and the most distressing instances seen by the writer

have occurred in young children, in whom the disease is

fortunately very uncommon.
Laryngoscopic Appearances.—These will vary within

wide limits, depending on the situation of the lesion and the

extent to which it has developed.

In the earlier stages of tuberculous laryngitis, and before

any definite or characteristic signs are manifest, suspicion

should be aroused by anaemia or irregular congestion of the

laryngeal mucous membranes, especially when these do not

coincide with general conditions of a similar nature.

1. Anaemia may take the form of a waxy pallor of the

palate, of the free border of the epiglottis, or of the structures

around the glottis.

2. Chronic patchy congestion of the laryngeal mucous

membrane. This is often the residue of an acute laryngitis

from which many patients date the onset of their more

serious throat symptoms.

It is highly probable that the catarrhal changes in the

mucosa left by the simple laryngitis afford the bacilli a

suitable nidus for development.

3. Another sign suggestive of early tuberculous infection

is an unilateral granular congestion of one vocal cord

(tig. 23,5, 6), and such a manifestation should always lead

to a careful examination of the chest, investigation of the

sputum, and of the evening temperature.

The fact that syphilis and early malignant disease may
produce similar appearances would also be taken into con-

sideration.

4. Tumefaction of the interarytenoid fold of mucous mem-
brano is another well-recognised manifestation of tuberculous

infection. As a rule, the free surface of the swelling is

irregular, and not infrequently it is more prominent on one
side of the middle line than on the other. When ulceration
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occurs small stalactitic projections of mucous membrane are

often seen (fig. 233, i, 2, 4).

5. Infiltration, pseudo-oedema, and ulceration are later

phases of laryngeal tuberculosis, and are generally associated

with well-developed changes in the lungs (fig. 234, i, 2, 4).

When definite infiltration and pseudo-cedema affect the

arytenoid region, the mucous membrane covering these

regions assumes almost pathognomonic characteristics in the

shape of two puffy, pyriform, cedematous swellings, which

tend to encroach on the lumen of the larynx (fig. 233, i, 7).

Often the condition extends to the aryepiglottic folds and

to the free border of the epiglottis, causing it to assume a

thickened, turban-like shape ; under such circu stances it may
be almost impossible to obtain any view of the vocal cords.

Sooner or later the smooth and swollen surfaces become

superficially ulcerated, and are frequently bathed in a copious

milky-coloured secretion of mucus or muco-pus (fig. 233, i, 2).

In yet other instances the arytenoid and epiglottic regions

may appear normal, while infiltration and ulceration is

confined to one or both vocal cords or to the ventricular

bands. It is in these cases of limited and unilateral disease

that the diagnosis between tubercle, syphilis, and malignant

disease may be very difficult, especially when the evidences

of pulmonary mischief are not well marked.

When tuberculous disease of the larynx is advanced we

may observe all degrees and stages of infiltration, (edema,

and ulceration. The last-named may totally destro\- the

epiglottis (fig. 233, 2) ; the delimitation between vocal cords

and ventricular bands is often indeterminable, and if the

deeper structures be invaded perichondritis, followed by

necrosis of the arytenoids or of the cartilaginous framework

of the larynx may take place.

For similar reasons fixation of a crico-arytenoid joint with

immobility of the corresponding cord may be caused. If

healing processes have taken place, various deformities may

be induced by cicatrisation, but these are not often seen.

Attention has already been directed to the occurrenci' in

the larynx of tumours of a tuberculous nature. They are not

necessarily accompanied by any other obvious lesion ol the

larynx, and they may therefore be regarded as the first 'ucal
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manifestation ofthe tuberculous process. Such mamniillated,
polypoid, stalactitic, or villous growths are found issuing

from the ventricles, the posterior part of the cords, and from
the interarytenoid space. They are very liable to be
regarded as malignant growths when they occur in adults
whose general health appears to be good, and in whom no
active lesions are to be discovered in the chest.

In the subglottic regions infiltration and ulceration are not
infrequently seen at post-mortem examinations, and generally
result from the extension of similar conditions existing in the
glottic regions of the larynx.

Stenosis of the larynx may result from infiltration of the
soft tissues around the glottis. At the moment of writing
the author has under his care a patient who was tracheoto-
mised for urgent dyspnoea caused by encroachment of the
infiltrated left ventricular band and arytenoid on the glottic

aperture. The condition is uncommon, because ulceration
generally takes place before the obstruction is sufficient to
cause much distress. Even the perichondritis of late

and extensive tuberculous ulceration rarely causes urgent
dyspnoea.

In other instances the stenosis may be brought about by
changes in the crico-arytenoid joints leading to fixation of
the cords in the adducted position.

Finally, we may see true paralysis of a cord induced by
the involvement of the right recurrent laryngeal nerve in

a pleuritic thickening, or by pressure of enlarged bronchial
f,'lands on the left recurrent nerve.

Diagnosis.—When the laryngeal disease is well marked,
the appearances are so characteristic that their nature can
scarcely be mistaken. No disease other than tuberculosis
produces thp chronic infiltration of the epiglottis, the ary-
c'piglottic folds, and the arytenoid regions, or the " mouse-
nibbled" superficial ulceration of these regions, the vocal
cords, or the ventricular bands. If any doubt could arise in

the presence of such manifestations, the general condition of
the patient, the presence of physical signs indicative of
pulmona'-y phthisis, and m' tubercle bacilli in the sputum,
would clinch the diagnosis.

Greater difficulties are apt to arise when a limited region
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of the larj'nx is affected in a patient whose general health is

good, and in whom no definite signs of pulmonary disease
can be established, nor in whose sputum tubercle bacilli can
be detected. It is in such circumstances that the congestion
of one vocal card, a limited ulceration in the arytenoid
region, the infiltration of one ventricular band or of the tip of

the epiglottis, and, less commonly, the presence of a solitary

tuberculous tumour of the larynx, will necessitate a differen-

tiated diagnosis between tubercle, syphilis, malignant discasi,

and even of lupus.

In this matter the following facts should be borne in mind :

A chronic unilateral congestion of one vocal cord is rarely of

a simple nature and is very suggestive of tubercle. In malig-
nant disease such congestion is usually associated with a

localised tumefaction or uneven surface of the cord, and,

except in the early stages of the disease, the movement of the

cord is generally defective. Laryngeal tuberculosis is most
frequently seen before the fortieth year of life, while malignant
disease is rarely met with until after that age has been
reached. In rare 'nstances both diseases may coexist.

Syphilis rarely causes congestion of one vocal cord, and the

possibility of this disease would be determined by the history,

the presence of other stigmata, the result of the Wassermann
test, and the effect of antisyphilitic treatment.

The focal and general reactions following the tuberculin

test might be of use if other measures fail in establishing a

diagnosis of tubercle.

Irregular tumefaction of the interarytenoid regions is

strongly suggestive of tubercle, whereas infiUration exhibiting

a regular, even, crenated surface with a vertical median
fissure would rather incline to a diagnosis of interarytenoid

pachydermia, especially in the absence of constitutional

symptoms.

As a general rule the ulcerative lesions of tubercle and
syphilis present characteristic differences. Generally speak-

ing, tubercular ulceration is slow, the ulcers are small,

numerous, superficial, situated on a pale base, and have a

worm-eaten appearance.

Syphilitic ulceration is more rapid, frequently unilateral,

the ulceration is deeper, possesses a hypersmic edge, and its
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base is often occupied by a yellow or greyish-yellow slough.

Cicatrisation would be strongly in favour of syphilis. Anti-

syphilitic treatment would quickly induce improvement, but

would have no effect on the tuberculous ulcer. The

Wassermann test might be of invaluable aid in the establish-

ment of a diagnosis of syphilis. In this connection it must

not be forgotten that the laryngeal lesions of tubercle and

syphilis may coexist.

A difficulty of diagnosis will sometimes arise in an elderly

patient who exhibits a chronic, unilateral, limited ulcer or

thickening within the larynx which may closely resemble a

malignant growth in its clinical features, and yet on removal

and examination the tuberculous nature of the lesion may be

manifest.

In all cases of doubtful tuberculous laryngitis the lungs and

sputa must be carefully examined, and this must be done on

more than one occasion ; watch must be kept on the evening

temperature and the body weight, and an effort should be

made to remove a portion of the growth or the edge of the

ulcer, in order that it may be submitted to investigation by

an expert pathologist.

Lupus of the larynx is nearly always associated with

similar lesions of the skin, nose, or pharynx. It pursues a

slow and often painless course (vide Lupus of Pharynx, p. ^7).

Prognosis. — Although by improved general and local

treatment laryngeal tuberculosis has been, and is being, fre-

quently cured, nevertheless the outlook of a patient with

definite tuberculous disease of the larynx is serious.

This is due to the fact that the pulmonary lesion is only

too often of a progressive nature so that it is impossible to

avoid contamination of the larynx by infected sputum

Nevertheless, if the lung mischief is in an early stage and

responds to appropriate treatment, or if when more advanced

it becomes quiescent, any coincident lesion of the larynx may

be regarded hopefully, and c . ery means should be adopted to

...ssist Nature in promoting cure by fibro£.'i of the local

manifestations.

It must also be remembered that treatment of laryngeal

disease which is causing pain or other definite local symptoms

may be followed by improvement in the general condition of
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the patient, even though the pulmonary disease is extensive
and has pursued a progressive course.

With regard to general symptoms, the prognosis will he
determined by such factors as the surroundings of the patient,

his or her family and previous history, general build and
development, pulse-rate, appetite and digestive functions,

temperature, and the presence of any complicating diseases
or conditions, such as syphilis or pregnancy.
Assuming these factors to be favourable, the prognosis cf

the laryngeal symptoms will vary to a certain extent with tlie

nature and situation of the lesion

—

e.}^., ulceration or infiltra-

tion limited to the free border of the epiglottis will be more
favourable than a similar condition in the arytenoid region,

if for no other reason than that the disease of the epiglottis

can be removed in toto. Similarly, limited superficial ulcera-
tion of a vocal cord is of better prognosis than when such a
manifestation is situated in the interarytenoid or subglottic
region. In the former instance treatment may result in

perfect restoration of the voice, and after the lapse of many
months it may be impossible to detect any difference

between the previously diseased and the healthy cord.
On the other hand, extensive ctdema or ulceration of ;•• v

part of the larynx is of evil omen, because these conditions
usually coexist with an advanced stage of pulmonary tuber-

culosis.

As a general rule laryngeal tuberculosis complicatiuf; the

more latent forms of senile tuberculosis is of better prognosis
than when such a combination occurs in younger subjects,

and this is particularly true of tuberculomata of the larynx.

Treatment.— l'>om what has been stated already, it will

be obvious that when dealing with the individual case we
must first determine

:

{a) Whether it is possible to cure both the pulmonary ami
laryngeal lesions ; or

(b) If it is only possible to relieve symptoms incidental tu

both conditions.

If the case comes within the first category, it will be neces-

sary to pay first attention to the pulmonary lesion, for on!-,

by such means can we hope to benefit the laryngeal disease

or to render local treatment of any real value. Fortunately,
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we can carry out certain measures which will benefit both con-

ditions simultaneously, although it may conduce to a better

understanding of the subject it general and local treatment

are considered separately.

General Treatment.—At the present moment the consti-

tutional treatment of laryngeal tuberculosis differs in no

respect from that which has been found useful in pulmonary

phthisis. The open-air treatment as carried out in sanatoria

should be adopted wherever possible, for only by a combination

of pure air, healthy surroundings, regular meals, regulated

exercise and periods of rest, encouragement, moral support,

and judicious discipline, can we hope to raise the bodily

resista.- i of the patient so that he may wage successful

warfare against the speciHc organism of tubercle. Such

general treatment must, of course, be modified to meet the

needs of the individral patient.

Whenever it is possible, a patient should be urged to stay

at a sanatorium until his lung symptoms have entirely disap-

peared. When this is impossible, a sojourn of even three

to six months may be invaluable, because it will enable an

intelligent patient to learn the necessary regime, which he

may be able to carry out in a modified manner in his own
home.

Sanatorium treatment alone, combined with absolute rest

of the vocal organs—the so-called " silence treatment "—has

sufficed to cure many cases of early laryngeal tuberculosis

without active local measures of any kind.

Opinions vary as to the value of tuberculin injections.

Watson Williams* is " convinced that a large percentage of

cases run a more favourable course with judiciously regulated

administratioi of tuberculin. After all, by the use of tuber-

culin we simply aim at the restoration and enforcement of

those cellular function? which we believe are the chief means
by which an attacked organism can overcome the infective

invasion." He advises small doses which just avoid any

definite febrile reaction. He sayst

:

" My rule now is to aim at just avoiding any defmilo fel)rile reaction. 1

r,ow usually advise cither baciUary einulsiui;, bep;i:i!ii:!j; with 5„'„„ gram., or

Diit. Mill. Journ., October 21, lyii. Li'i. cit.
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^ K

I'.T.O. in gradually increasing doMs from 00001 running up to 1 rm
giving about two injections a week ; and then continuing with either bacillarv
emulsion or elM, P.T.. beginning with 00. c.cm. and gradually increas.n.
With bacillary emulsions I think Profess„r Walker Hall's methiKi of .uUlin^;
S per cent, of nucleinate of soda tends to promote leucocytosis, and is tlierj".
fore an advantage. But in every case I try just to avoid reactions, .uul ,1 a
slight febrile reaction occurs I think it is better to keep repeatinj- th.. same
Uose till no febrile reaction is produced before increasing the dosane. I \, .s.
sive local reaction is attended with inflammation and <rdematous infiliraimn
which may be so acute as to result in tissue necrosis, and as a consf-iiaiui a
quiescent local infection may become active, and the infection may I.e mad..
to spread to fresh foci. Therefore the effect of any given dose shoiil.l be notcl
refore increasing the amount of subsequent doses.

"

Dr. Camac Wilkinson strenuously advocates treatment by
tuberculin, especially for those patients who cannot afford
the time or means for sanatorium treatment.
The following are extracts from a private communication

received from Dr. Wilkinson :

•'Since tuberculin exerts a specific action there is no reason why it shoiil.l
not be employed against tuberculosis in any re^iun. The only contraindica
tion IS that of a strong focal reaction, which in the larynx might assume il,e
form of a dangerous amount of crdema. Hy the modern and careful metli, ,cK
of administration this can be avoided. One of the advantages of its us,- ,n
tuberculous laryngitis is that the effect of the remedy can be seen, and further-
more, the reaction can be controlled. On the other hand, the dosase uill
depend on what the pulmonary condition rather than that of the larynx can
tolerate. '

' The experience of many careful workers has shown that better results can
be obtained by tuberculin in the treatment of tuberculous laryngitis than
merely by local and general treatment alone." In order to obtaingood results
Camac Wilkinson insists on certain conditions being observed—viz. :

"(i) The disease must be tuberculosis pure and simple-/.f., super.-i.l.l.d
infections caused by such organisms as streptococci, pneumococc, or iu(1ucn/a
bacilli, must be excluded.

" (2) The doses must be large enough.
•'

(3) The clinical observations must be watched for several years.
'(4) These and the administration of the tubercuhn should be in the li.iiuls

of competent experts.
•' Initial reddenings and moderate infiltrations usuallv resolve smu.ihly,

and even small ulcerations may heal. When softening of an infiltration 1ms
already occurred, the inevitable ulceration is likely to heal, if not too hii-c.
In the case of some large infiltrations that did not yield to local treaimtni
regression occurred under tuberculin.
"The larger infiltrations, fissures, and ulcers, and deep changes extend.i-

into the perichondrium, need radical local treatment in addition m th-- ...' .

cuiin. Put Grant and Watson Williams speak strongly of tuberculin a- an
anodyne here. Of course the pulmonary condition affects the prognosis. -W'o
much emphasis cannot l)e laid upon the necessity of treating the patien- a • u.i
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as the larynx. Handelier and Kocpke state that they have seen no new
tuberculous laryngitis develop in patients that are treated by tuberculin, even
when the pulmonary condition is advanced. We do not know that this is

generally true, but it is true that the complication occurs with comparative
rarity in tuberculin patients."

It is only necessary to mention other means for increasing

the general resistance of the patient by the observance of
hygienic rules, rest, the avoidance of excessive e.vrtion, and
the abandonment of tobacco and alcohol.

Milk, butter, cream, carbohydrates, cod-liver oil, maltine,

and other fat-forming foods, are essential articles in the

dietary.

It is questionable if any drug exerts a specific action on
the tubercle bacillus, although creosote (or guaiacol) has been
freely credited with beneficial action.

Creosote may be taken in capsules each holding 2 minims,
and from three to twelve capsules may be taken daily.

The carbonate of guaiacol may be tolerated where the
liciuid form causes digestive disturbances, and both creosote
and guaiacol can be given in cod-liver oil.

By such general measures as have been outlined both the
pulmonary and laryngeal disease will frequently be much
benefited or even cured. On the other hand, the laryngeal
condition may not improve, or it may progress and it may
be necessary to institute some form of local treatment.

Local Treatment.— This may aim at the removal of

particular factors which, by their irritative nature, tend to

lower the resistance of the laryngeal tissues, or it may be
desirable to attempt the cure of certain established tuber-

culous lesions.

Amongst the irritative factors may be mentioned :

I. The Uhc or A btisc of the Voice.—Only those who have seen
the extraordinary improvement which may take place in the
earlier forms of laryngeal tuberculosis under the influence of
vocal rest or complete " silence " can appreciate the value of
this method of treatment in certain cases. Of course, its

i-ffoct will be more rapid when the patient can carry out
sanatorium treatment at the same time, and under such a
combination many cases have been cured without any other
local treatment of the larynx.

bilence may have to be persevered in for three to six months,

41
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but if no definite result is then attained, more active measures

may be necessary.

Whispering may sometimes be permitted if the patient can

be trusted only to use the lips, tongue, and teeth in the pro-

duction of speech.

2. Cough.—This symj)tom should be rigorously thci kcd,

except in so far as it may be necessary to empty the lower

air passages accumulated secretions.

The purpostiess, harsh and irritable cough should always

be subdued {a) by mental effort on the part of the patient

;

(6) by the continuous dry inhalations advocated by Beverley

Robinson, Burney Yeo, and Lees (fig. 235). The writer

Kio. 235.—Uurncy Yeo's and Mackenzie's Anli^ptic Ktsplratu

d

can confirm the value of the following recipe advocated by

Lees

:

i}, Creosoti

Ac carbolici
}• ... ai^ii.

Spir. chlorof..

Tr. iodi 1 . _.

Spir. aether, f

'' ''''

Three to five minims ure to be dropped on the sponge of a

Yeo's perforated zinc respirator, which ran be worn for an

hour or two at a time during the day or even at night.

As an alternative prescription the follow ing may be used

;

]}, Creosot, ...

01. pin sylveslr.
|

Spir. chlorof. '

Ul. cinnam.
\

01. citronell.J

Menthol.

afi 3i.ss.

aa inv.

grs. V.
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Intrutracheal injections are often of ^reat value in check-
ing the cough and diminishing the secretions produced by
subglottic, tracheal, or bronchial irritation. Useful injections
for this purpose are a i to 5 per cent, solution of menthol in

Itenzoinol, or the menthol may be combined with z to 4 per
cent, of guaiacol and dissolved in glycerine or naphthalene.
Treatment should be carried out at least three times « week.

Fig. 2jO represents a suitable form of intratracheal
syringe.

I'lO. 236.— Campbell'!, r^aryngcal Syringe fur Intratrathral Injection.,.

J. Obstructive and Suppurating Lesions within the Xose.—
Any conditions which definitely hamper normal nasal respira-
tion should be removed. Catarrhal conditions of the nasal
mucosa must be treated by alkaline sprays, and suppurative
foci in the nose or naso-pharynx removed by such measures
as have been described {vide Diseases of the Nose).

The Treatment of Certain Laryngeal Lesions or
Symptoms.

Infiltrations or Limited Ulceration of the Vocal Cords, Wn-
tiicular Bands, and Arytenoid Re-;ions.—When such conditions
do not respond readily to general treatment, including func-
tional rest of the larynx ("silence"), the application of the
gulvano-cautery point may be productive of great benefit.

In the use of this measure we aim to assist and to copy the
natural method of cure by the induction of fibrosis in' and
around the diseased area. As a vieral rule it is not wise to
use the galvano-cautery unless .e pulmonary condition is

improving or is quiescent, and some of the best results
have been secured in the chronic types of phthisis with
laryngeal complications.
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The technique of the method is as follows : The larynx

and pharynx should be anaesthetised with a 20 per cent,

solution of cocaine, and if the throat reflex is particularly

sensitive it will be well to cjive a preliminary hypodcrmi(

injection of morphia and atropme.

The free point of the galvano-cautery, heated to a bright-

redness, should be inserted deeply into the ulcer or infiltra-

tion, and held there from two to three seconds. As a

general rule not more than two punctures should be made at

one sitting, and an interval of at least three weeks should be

allowed to lapse before a further application is made.

The patient should rest in bed for twenty-four hours after

the cauterisation, and sucking pellets of ice or sipping ice-

cold drinks will relieve the sensations of heat and throbbing

induced by the punctures. Vocal rest must be strictly

observed during the treatment.

Whenever it is possible the cauterisation should be carried

out by the indirect method. In very nervous patients or in

those in whom it is difficult to overcome the reflex move-

ments of the throat or larynx, it may be wiser to employ the

direct method. If no benefit accrues from repeated galvaiio-

puncture, it should not be persisted in.

The results of galvano-puncture in selected cases base

proved so excellent th-^t I have quite discarded the use of

lactic acid or other strong antiseptic solutions which were

formerly so rruch in vogue. Their exact application 10 a

limited lesion was more difficult, and their destructive effect

on the tubercle bacillus or any associated pyogenic organisms

was no greater than the intense heat of the cautery point.

When ulceration or infiltration is limited to the free portion

(;f the epiglottis, galvano-puncture may relieve dysphagia,

but is less satisfactory than removal of the diseased area

(vide itifya).

It is a matter of opinion whether it is wise to insert the

point of the cautery into an infiltration covered by intact

mucous mem'-rane

—

c.^., into the pseudo-cedematous swell-

ing of the a 'enoid or aryepiglottic regions—a condition

often associi ;d vvith dysphagia. I prefer not to do so

because I hu -c be open and intractable ulceration re.-idt

therefrom. Watbon Williams has treated such conditions



TUBERCULOSIS OF THE LARYNX 645

with success by the submucous injection of a 50 per cent,

solution of guaiacol* (fig. 237).

^ On the other hand, Krause, Heryng, and others have

S reported many successful results following the removal of

'e(i'Tiatous and infiltrated areas by means of cutting forceps

ar I curettes, followed by the application of lactic acid. In

tl..K country the method is usually reserved for exceptional

h ; :i

11 I

111^ :

!' i

{

!: '

I'iG. 237.— Lo<:alised Tuberculosis of Kii;lit Aryton<iid ami Ventricular Hand, etc.

(Kindly lent by Dr. Watson Williams.

)

l\'. I, February i8 ; Kiff. 2, March 2f) ; Fip. 3, March j.'>, one hour and a half after

injection ; Kijj. 4, July 4, showing the effect of submucous injection of guaiacol.

cases in which general treatment, vocal rest, and galvano-

puncture have failed to relieve such distressing symptoms
as pain on swallowing, increasing dyspnoea, etc.

Painful Ulcerations.—If these do not improve under the

influence of sanatorium treatment and vocal rest—possibly

combined with tuberculin injections—an attempt to secure

healing may be made with the galvano-cautery, or, failing

with this, by removal of the diseased tissue by means of

punch forceps or curettes. The indirect or direct method
ma\- be used according to the special needs of the case and
to the manipulative dexterity of the surgeon.

Lake and Krause''; laryngeal forceps are useful for infiltra-

• Vidt But. Mcil /oiiiii., October 21, 191 1.
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tions or ulcerated areas in the arytenoid region, and Lake's
epiglottidectomy forceps for disease of the free portion of
the epiglottis (figs. 238 and 239).
The raw surface left after such operations usually heals

rapidly especially in the case of the epiglottis. Delav in
healing may be met by the ai)plication of lactic acid or
Lake's combination of formalin 7 parts, carbolic acid 20,
lactic acid 50, water to 100 parts.

The pain which may follow the operation can be relieved
by insufflations of orthoform or anassthesin or a combination
of the two. If these remedies are not available, use may be
made of a spray of 20 per cent, solution of antipyrin with
10 per cent, eucaine lactate.

Tuberculomata of the larynx can be most efficiently
removed by Paterson's forceps used with the direct method
(fig. 186), and the base of the tumour should be punctured
with the galvano-cautery.

Should thyrotomy ever be performed for a localised
laryngeal tuberculoma in a patient whose general health
is good and whose lung symptoms are quiescent ? Most
authorities at the present day would probably answer this in
the negative.

I have once performed the operation on a patient whose laryngeal lesion
both I and others thought to be malignant. The patient made an uneventful
recovery, except for the fact that fi.° weeks after the operation tl.e stin
wound m the neck broke down, and multiple tubercles appeared, ulcerrued
and united with one another. Tl.e unhealthy surface was curetted and drtsscd
with iodoform ointment, and eventually healed. Microscopic examination
of the laryngeal growth showed typical giant cells of tubercle. l-\,r two
years the patient had no recurrence of the laryngeal trouble, the intralaryni,'tal
wound completely cicatrised, but eventually he died from pulmonary tuber
culosis.

Such an isolated piece of good fortune would not promi)t
me to perform thyrotomy as a general rule in the class of case

referred to in the above question.

Treatment of Certain Symptoms in the Presence of £.v/i-;;s;';r

and Incurable Laryngeal Disease.—For many years it will

probably be the lot of the laryngologist to meet with ca.^es

of extensive tuberculous laryngitis in which the primary
pulmonary condition is advanced and of a relentlessly pro-

gressive type. In these circumstances he cannot hope to

cure the laryngeal lesion, but he can do great service by
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mitigating the worst symptoms, the chief of these being

dysphagia. This may vary from a slight discomfort to a

pain so severe that the patient prefers to starve rather than

to perform the act of swallowing.

The slighter degrees of pain caused by localised infiltration

or ulceration may sometimes be cured by galvano-cautery

puncture or by gentle curettage followed by the local appli-

cation of lactic acid. Watson Williams has recorded success

following the submucous injection of guaiacol into the

cedematous arytenoid regions (p. 645).

When the dysphagia is caused by infiltration or ulceration

of the epiglottis, the free portion of that structure should be

removed. The relief of pain is often very remarkable, and

this fact, coupled with the ability to take more food, is

frequently followed by great improvement in the general

condition of the patient.

Equally good results have been reported after punching

out swollen and infiltrated tissues in the arytenoid region.

When the disease is extensive and the patient is rapidly

going downhill, operative measures may be out of the question,

but the relief of pain may be the paramount consideration.

Under these circumstances the insufflation of orthoform and

anaesthesin will form our sheet-anchor. Orthoform only acts

on a broken or ulcerated surface, while anaesthesin will be

effectual through intact mucous membrane, and hence the

drugs may conveniently be combined. By means of Leduc's

auto-insufflator (fig. 240), the patient can quickly learn

to inhale the powder himself

There will still be a residuum of cases where such remedies

lose their effect, or fail to relieve because they do not gain

fair access to the regions where the pain is originated. For

such as these immediate and prolonged relief may be secured

by anaesthetisation of the larynx by injection of alcohol into

or immediately around the superior laryngeal nerve.

I have used with success Purves Stewart's solution of

2 graifls of ;3-eucaine in i ounce of 80 per cent, alcohol.

Hoffman has described the method of injection in the

following iQ|p%Der

:

He places the i&tient in a horizontal position, and, with the thumb of the

left hand, presses the sound side of the larynx towards the middle line so that
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the affected half projects distinctly ; tlie other fingers of the hand lie on thisThe index finger enters the space between the thyroid cartilage and the hv„i<lbone from without until the patient announces that a painful spot has Kmreached. With a little practice one arrives at it at the first go-off when ..nohas become familiar with the topographical relations. One now" pK-res thena.l of the index finger on the skin (which has been previously disinfected) insuch a way that the point of entrance for the needle lies opposite its miMU-The needle is pushed in for about l.J cm. ; this distance is marked off on th^
needle perpendicular to the surface of the body. According to the thir, ..sof the subcutaneous layer of fat, the perforation has to be more or less dee.,The needle is then carefully moved so as to seek a spot at which the p.u.c

t"states that he feels pain in the ear. The syringe, filled with 85 per ce„t
alcohol, warnied to a temperature of 45" C. („j= F.), is screwed on to the'needle, and the piston is then slowly pressed down. The patient now feels
pain in the ear, the passing off of which he indicates by raising the handDuring the operation he has to avoid both swallowing and speaking •

if how'
ever, he makes a movement of swallowing, we must follow the movement of
the syringe with a light touch. The injection is kept up until no further painoccurs in the ear; then the needle is removed, and collodion or sticking-plaster
IS placed on the spot of injection without pressure.

Z))'s^««a.—Tracheotomy should be reserved for cases in
which dyspnoea is an urgent symptom, or where symptoms
of perichondritis point to the necessity of absolute rest of the
larynx.

One great drawback to opening the windpipe is that it

sometimes causes a rapid increase in the pulmonary symptoms
and increasing difficulty in coughing.

Regurgitation 0/ Food or Fluids into the Larynx.- This m:iy
result from excessive infiltration, ulceration, or destruction of
the laryngeal tissues, or of those muscles of deglutition which
have attachments to the laryn.x. Wolfenden overcame the
trouble m some patients by advising them to lie on a couch
with the face hanging downwards over the edge, anddrinkiiiK
from the far edge of the cup.

External compression of the larynx by the finger and thumb
may sometimes serve the same end.

Casselberry's method has also proved successful. The
patient lies o. his back with a pillow under the shoulders so
that the head hangs back ; he then drinks from an ordinarv
infant feeding-bottle.

Pregnancy and Tuberculous Laryngitis.

The combination of these conditions is rare, but when they
do exist the effect of pregnancy on the laryngeal lesion i'>

extremely pernicious both to the mother and child.
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Of 231 cases collected by Kuttner, 200 died during or
shortly after confinement. From a careful study of the
subject he draws the following conclusions :

1. The complication of laryngeal tuberculosis and preg-
nancy is of relatively rare occurrence.

2. Diffuse tuberculosis o<" the larynx during pregnancy indi-
cates a most unfavourable prognosis. The later the first

symptoms appear, the better the prognosis, ccvtcris paribus.
J. Infantile mortality is exceedingly great in cases where

the mother has suffered from laryngeal tuberculosis during
pregnancy.

4. Among the wealthy the prognosis for the mother is some-
what more favourable, for the child markedly so.

5. Local and general therapy, as treatment in a sanatorium,
may now and then meet with success, especially in mild cases.
In a serious affection, however, such as is met with in by far
the larger number of cases, the termination of the disease is

averted only very rarely by this means.
6. Tubercular tumours ofthe larynx are relatively harmless,

and show no tendency to develop into a diffuse infection
during pregnancy.

In such cases, then, the advisability of inducing abortion
or premature labour will have to be considered, and each case
will demand individual and careful consideration of the pros
and cons for such interference. If, for example, it is fairly
certain iY-& any attempt to save the mother is likely to fail,

then aboruon should not be induced, but confinement delayed
.IS long as possible in the interest of the child.

If the laryngeal affection is slight and the general condition
IS good, pregnancy may be allowed to continue so long as the
laryngeal lesion does not increase or show any sign of activity.
Further, if the laryngeal symptoms develop "during the later
months of pregnancy, the latter should not be interfered
with, for premature labour in such a condition would severely
tax the resources of the mother, whereas the local symptoms
may quickly abate after a full-time confinement.

If the laryngeal symptoms show a tendency to increase
"""'

" • " 'pregnancy, gestati ._
pted in the hope of saving the mother's life, which ex-

perience teaches would otherwise be almost certainly lost.
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650 DISEASES OF THE NOSii AND THROAT

We should have the less hesitation in advising it when we

remember that under such circumstances the life of the child

will almost certainly be lost.

In coming to a conclusion as to the advisability of inter-

rupting gestation, we must take into account all the circum-

stances of the case—f.^'., general health, vigour, examination

of lungs, larynx, sputum, family history, course of her disease,

and the financial position of the patient.

SYPHILIS OF THE LARYNX.

Syphilitic disease of the larynx may be acquired or inherited.

In the acquired forms it may take the form of (a) primary,

(b) secondary, or (c) tertiary manifestations.

PRIMARY SYPHILIS OF THE LARYNX.

The primary sore has only been seen on the epiglottis. If

the history, clinical appearances, or the symptoms suj^gest

such a lesion, it will be wise to submit the blood to the

Wassermann test rather than to wait for the confirmatory

evidence of secondary symptoms.

SECONDARY SYPHILIS OF THE LARYNX.

Two forms are met with—viz., erythema or catarrh and,

much more rarely, the mucous patch. The first-named form

is more often seen in males, possibly because they are more

exposed to the predisposing causes of laryngeal catarrh.

Secondary syphilitic affections of the larynx usually occur

in young adults, but there is, of course, no limit as regards

age. They make their appearance most frequentlj- from a

few week.= to a lew months after infection, or their advent

may be delayed for a year or even longer. Furthermore,

such manifestations may recur for years after the primary

infection. As a general rule the laryngeal evidences of

secondary syphilis are accompanied by oral, pharyngeal, or

cutaneous manifer,tations of the disease.

Morbid Anatomy and Pathology.—The earliest h; nges

met with in the larynx as a result of syphilitic infection,

take the form of hyperemia and its results. That is to say,

patches of the laryngeal mucous membrane become iiij(.cti.d,
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dusky, and swollen. These are often present when the
secondary rash is on the skin, and so assist in the diagnosis.

Such hypera;mia differs in no way from ordinary laryngeal
catarrh except in its persistency and the difficulty of curing
it by ordinary means. Following this a localised hyperplasia
of the epithelium attended with an infiltration of small cells,

may take place, and a " mucous patch "
is the result.

It is uncommon to find these within the larynx proper, but
a grey thickening of the mucous membrane of the free border,
or on the lingual surface of the epiglottis is not so rare, and
this may give place to superficial ulceration surrounded by a
zone of hyperaemia. The occurrence of condylomata within
the larynx is quite exceptional.

Symptoms.—In the secondary stage the patient may com-
plain of hoarseness which sometimes passes on to complete
loss of voice, and a feeling of discomfort in the throat,
although pain is not often complained of—in fact, the absence
of this symptom is often characteristic of syphilis of the
larynx. Cough, dyspncea, and dysphagia are rare symptoms.
Diagnosis.—According to Solis Cohen, the differential

diagnosis between a secondary and a tertiary lesion is some-
times difficult, particularly in the transitional period described
by Whistler. The discriminating characteristics are less

marked in laryngeal syphilis, perhaps, than in any other
variot}-. It may, however, be broadly stated that secondary
lesions, such as erythematous patches and " mucous patches,"
arc superficial, and that tertiary lesions are gummatous,
ulcerous, carious, necrotic, and deep-seated. Laryngitis
occurring within a few months of infection is almost in-

variably secondary. Lesions appearing before the termination
of the third year are presumptively secondary ; those appear-
ing within the third year, secondary or transitional ; and
those appearing after the termination of the third year,
tertiary. Nevertheless, secondary lesions may be ulcerous,
and undoubtedly tertiary manifestations have been recognised
within nine months of infection. The colour of the mucous
membrane is more dusky than in acute catarrhal laryngitis,

;ind the mucous membrane has a more mottled appearance

;

Init, in the absence of " mucous patches," there is usually
nothing in the laryngeal affection of secondary syphilis which
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652 DISEASES OF THE NOSE AND THROAT

would enable one to make a diagnosis with any certainty,
should collateral information be wanting. On the other
hand, when u chronic hyperaemia of the larynx fails to
improve under ordinary general and local treatment, the
possibility of secondary syphilis being the cause of the
intractability should always be borne in mind, and the blood
sl.ould be submitted to the Wassermann test.

Prognosis.—Secondary syphilitic affections of the larynx,
though occasionally troublesome from their chronicity, ^'ive

no cause for uneasiness, and as a rule they quickly respond
to efficient treatment.

In this stage the secretions from laryngeal lesions, like

those from lesions of the mouth and pharynx, are infectious,

and hence the surgeon should be careful to protect himself
during the examination of the patient, especially if the latter
be inclined to cough or retch.

Treatment.—This will be practically identical with tiiat

already described as appropriate for a similar condition of
the pharynx.

TERTIARY SYPHILIS 07 THE LARYNX.

Tertiary lesions are most frequently met with in the middle
period of life, but they are occasionally found in old age.
They have been reported in the early months after infection,
and their first appearance has occurred as late as the thirtieth
and even the fiftieth year after the date cf infection. In
some cases of tertiary syphilis of the larynx it is impossible
to get any date of infection, and it may manifest itself witii-

out having been preceded by secondary sjmptoms. Senioii

recognises the following laryngeal manifestations of tertiaiv

syphilis: (i) Diffuse infiltration; (2) gumma; (3) ulceration;

(4) fibroid metamorphosis; (5) cicatrices and membranous
adhesions

; (6) neoplasms
; (7) perichondritis

; (8) para-
lysis.

Dijfusc infiltration is liable to attack the epiglottis, voc al

cords, or interarytenoid fold, and may induce changes result-

ing in hoarseness or even in dyspnoea. The infiltration may
break down so that ulceration results, or it may result in a

fibroid metamorphosis.
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Gnmmata are generally more circumscribed than diffuse-

infiltrations, and may be met with on the free portion of the
epiglottis, aryteno-epiglottic folds, posterior wall of the larynx,
the ventricular bands (fig. J41 [4]), or in the subglottic regions.
In their earlier stages they appear as smooth reddish swell-

ings. When in the process of breaking down the epithelium
gives way, the deep tertiary ulcer is produced.

t/ZaTd/io/j.—Ulceration is the most common manifestation
of tertiary syphilis in the larynx. The ulcer may commence as
a superficial loss of substance with a deeply inflamed margin
and showing a great tendency to spread laterally; more
frequently it results from the softening and breaking down
of a gumma, and then the process has a tendency to extend
deeply into the subjacent structures. The cicatrisation

which may follow the healing of an ulcer is liable to produce
considerable deformity, and may result in laryngeal stenosis.

.Vdhesions may also form between adjacent parts ; thus, the

epiglottis may become adherent to the posterior or lateral

wall of the pharynx, or adhesion may take place between the

vocal cords or the ventricular bands. If during the ulcera-

tion a vessel becomes eroded, serious ha;morrhagc may
ensue and the loss of blood has been sufficient to cuuse
death. Extending to the cartilages, the ulceration may give

rise to perichondritis, caries, necrosis, and subsequent exfolia-

tion of the necrosed cartilages. This process is usually slow
and may take months or even years.

Fibroid metamorphosis of a diffuse infiltration leads to the

formation of connective tissue. Frequent relapses may
occur, leading to fibro'/s of each fresh infiltration, and ulti-

mately various de^jTees of chronic stenosis of the larynx may
be induced.

W'ophisms or Papillary Excrcscoiccs.—These are usually

met with in the posterior commissure, and resemble those

seen in laryngeal tuberculosis, except that they consist of

proliferated epithelium rather than masses of granulation

tissue.

Semon has described an unusual example of periodically

recurring papillary growths of syphilitic origin,* which grew
'' from almost any part of the interior of the larynx."

* Vide AUbutt and Kolleston's ' System of Medicine, " vol. iv., part ii.
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654 DISEASES OF THE NOSE AND THROAT

Perichondritis.—For more detailed information concerning
this complication the reader is referred to pp. 582-587. It
will suffice to say that perichondritis is a serious complication
of syphilis of the larynx, for it may end in—

(a) Stenosis, brought about by contraction following upon
ulcerative lesions, whether these be accompanied or not by
necrosis and exfoliation of portions of the cartilaginous frame-
work of the larynx. In rare instances the obstruction may
be caused by fibroid hyperplasia.

(6) The epiglottis may be wholly or partly destroyed by
ulceration.

(c) The health of the patient may be undermined by the
absorption of toxins from suppurating fistulae or pyogenic
foci associated with the ulceration and necrosis of the
laryngeal cartilages.

Paralysis of the Vocal Corrfs.—Immobility of a vocal cord
may be due to mechanical fixation or to true paralysis of
peripheral or central origin. The first-named may be caused
by perichondritis of the arytenoid cartilage, of the crico-
arytenoid articulation, or by cicatricial adhesions in the
immediate neighbourhood of the joint.

True paralysis may result from syphilitic processes affect-

ing the posterior crico-arytenoid muscles or of the peripheral
nerves which supply them. As a rule such a paralysis is

unilateral.

Amongst the more central lesions which may induce
paralysis of the vocal cords may be mentioned bulbar syphi-
litic lesions and basal pachymeningitis or gummata.

In some cases vegetations or papillary excrescences of a

luxuriant character grow from the vocal cords, the inter-

arytenoid fold, and other parts of the larynx, and may occlude
the glottis.

Symptoms.—When a gumma is present, the symptoms
will obviously depend on its si/c and situation and upon air-

inflammatory condition which may exist in its immediate
neighbourhood.

Speaking generally, pain is not so prominent a symptom
in syphilitic as in tuberculous laryngitis, or as in the later

stages of malignant disease, although if there be extensive
ulceration it may be severe. There will be little pain if the
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lesion is located in the larynx proper or on the posterior
surface of the epiglottis, but an ulcer on the free surface of
the epiglottis, on the posterior surface of the cricoid plate, or
on the aryepiglottic fold, may cause considerable dysphagia.

Hoarseness will bp noticeable if there is much swelling or
ulceration within the larynx, and a definite change in the
normal voice will be noticeable if one of the vocal cords is

paralysed.

Dyspnoea will become an urgent symptom when exuberant
granulations, papillary outgrowths, or inflammatory infiltra-

tions encroach on the lumen of the glottis. Blood-stained
and very foetid expectoration may be constantly coughed
up if the ulcerative process has laid bare one of the
cartilages.

Sudden death has been caused by oedema of the larynx,
and from impaction of a detached cartilage in the glottis.

Should the patient recover from the acuter symptoms
above mentioned, he may suffer from the lesults of cica-
trisation of the ulcers or from fibroid metamorphosis of
gummata.

Diagnosis.—Inquiry must be n.adc into the history of
primary infection. If this is obtained it may be of very
material assistance in the diagnosis; but it must not be
forgotten that a syphilitic patient may contract tuberculosis,
and that malignant disease of the larynx is not uncommonly
met with in patients who have had syphilis. The absence of
any history of syphilis when the clinical appearances of the
larynx suggest this origin may be due to genuine ignorance,
forgetfulness, or to wilful denial on the part of the patient.
Hence we must be guided mainly by the clinical manifesta-
tions, and not omit to seek for confirmatory evidence in other
regions of the body.
The reaction to the Wasscrmann tost will frequently be

of inestimable value in confirming the presence or absence of
syphilitic infection.

The laryngoscopic appearances will be similar to those
already described under the heading of Morbid Pathology
and Anatomy (p. 650).
A gumma should be suspected when a localised tumefac-

tion of a reddish colour and covered by unbroken mucous

ii
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membrane is present, and this diagnosis will be rendered more

probable if a distinct history of syphilis be obtamable, or

evidence of the disease can be discovered elsewhere.

A typical tertiary syphilitic ulcer frequently presents a

definite punched-out appearance, with a base occupied by a

yellowish-grey slough, and surrounded by a well-defined

hyperamic margin. The surrounding parts may be normal

in appearance or slightly congested. As a general rule the

cervical glands are not enlarged.

The diagnosis of such a case is easy, but very frequently

the clinical appearances of laryngeal syphilis are so similar

to those presented by tuberculosis and malignant disease that

it is extremely difficult, if not impossible, to make a definite

diagnosis by mere inspection.

In the first place every care must be taken to exclude the

possibility of tubercle, and to this end the chest should be

thoroughly examined, and if the physician be in doubt the

X rays may show small areas of consolidation which escape

detection by physical examination of the chest. A register

of the patient's evening temperature must be kept for a few

days, loss of weight noted, the sputum (if any) examined for

tubercle bacilli, and possibly it might be well to try the effect

of the injection of small doses of tuberculin, with a view to

the possibility of its inducing a visible focal reaction.

If it be impossible to exclude malignant disease from the

diagnosis, three courses will be open to the surgeon—viz.

:

(i) The reaction to the Wassermann test.

(2) Administration of large doses of iodide of potash.

(3) Removal of a portion of the diseased tissues for exami-

nation by an expert pathologist.

Iodide of potash in doses of 20 to 30 grains three times a

day will often cause improvement in malignant disease as well

as in syphilis, but in the latter case the improvement is well

marked, progressive, and permanent, whereas it is usually

only temporary in malignant disease.

Microscopic examination may be of value if its evidence is

positive, and in making use of this test we must be assured

(I) that a sufficient quantity of the diseased tissue has been

removed, and that in the detached portion the growing edge

of the neoplasm has been included; (2) that sections of the
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growth be examined by an expert pathologist
; (3) that the

patient is ready to submit to a radical operation should
. malignancy be discovered as a result of the examination.*

A mass of enlarged cervical glands would favour the diag-
nosis of malignant disease, but their absence is quite common
in the earlier stages of such neoplasms.
Once more it should be impressed on the student and

general practitioner that if there be doubt as to the diagnosis
in these cases, it is far better to watch the patient for a short
while rather than to apply irritating chemicals to the larynx,
which only destroy or obscure valuable clinical appearances,
while they probably exert no beneficial effect on the local
conditions.

Prognosis.—If the patient's general health is good and
the laryngeal disease is not in an advanced stage, the prog-
nosis of laryngeal ayphilis is usually good ifsuitable treatment
be undertaken early, energetically, and with persistence.

When ulceration has occurred, the outlook is less favour-
able because sudden oedema may cause asphyxiation before
help can be secured. Even if complete healing occurs, all

the troubles incidental to stenosis of the larynx may occur,
such as hoarseness, dyspnoea on exertion, and possibly
difficulty in swallowing.

A guarded prognosis must be given respecting the effect of
Irryngeal syphilis on the voice.

Treatment.—The general treatment of tertiary syphilis of
the larynx is practically identical with that in other regions,

and hence the reader is referred, for greater detail, to the
articles on Syphilis of the Nose and of the Throat.

In this, as in the primary and secondary phases of syphilis,

every effort must be made to sustain the general health of the
patient. Regular meals, nourishing food, and open-air sur-

roundings, should be secured if possible, smoking should be
interJicted, and drinking between meals forbidden.

Vocal rest is all-important and should be secured at all

costs, especially when the vocal cords, ventricular bands, or
arytenoid regions are affected.

Experience has proved that when a rapid effect is desired,

* For other points in diagnosis, tide sections Tuberculous Disease o il t

Larynx and Malignant Disease of the Larynx.
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" salvarsan " or its equivalents can be administered with
excellent results in the local lesions of laryngeal syphilis. It

should be combined with mercury, and the best method of
administering this drug is by inunction or by intramuscular
injections of " grey oil."

When small gummatous deposits are present, and breath-
ing is not hampered, large doses of iodide of potash may be
administered. Ten grains may be given three times daily at

the first, and the dose rapidly increased until go or loo grains
are taken during the day. The drug should be well diluted
and taken after meals. It may be obtained in compressed
form. Sometimes it acts better when combined with mercury,
and the latter drug may be administered as the perchloride,'
or by means already indicated (vide Syphilis ot Nose).
Such treatment may be adopted when gummatous infiltra-

tion or ulceration of a limited extent is present.

Care must be taken in the administration of iodide of
potash if there is any tendency to dyspnoea, because that

symptom may be rendered urgent by the exhibition of

iodides
; otherwise we possess in potassium fodide the most

potent and valuable remedy for the treatment of tertiary

lesions.

It may assist the more rapid healing of ulcers if they are
cleansed twice or thrice daily with a warm alkaline spray,
and then a solution of nitrate of silver gr. v.-x. ad gi. be
applied, or the ulcerated surfaces may be dusted with
iodoform, iodol, aristol, or europhen.

When considerable oedema is present, as indicated by
dyspnoea, arrangements for immediate tracheotomy should
be at hand, the patient should remain in bed, and the room
kept at an even temperature. Even when opening the wind-
pipe seems inevitable, the injection of salvarsan or energetic
mercurial treatment (inunction or intramuscular injection)

may render the operation unnecessary. Urgent dyspmea
should be relieved by a low tracheotomy.

When laryngeal ulceration is present and does not } ield

readily to treatment, and more particularly when perichon-
dritic inflammation has taken place, it will be wise to consider

the question of tracheotomy, for by such means we afford the

larynx complete rest, and thus give the diseased tissues that
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freedom from functional activity the need of which may
prevent them from returning to normal conditions.

Vegetations may require the use of the curette, galvano-
cautery, or intralaryngeal forceps. The greatest care should
be taken in preventing the formation of adhesions between
the cords. When once the process has started, it sometimes
goes on with such rapidity that the patient's life is endangered.
The treatment of stenosis is considered at p. 667. Lastly,
the dangers incident to stenosis of the larynx, and the conse-
quent tracheotomy, must be borne in mind. Even after

tracheotomy or kryngo- fissure, when removal of extensive
hyperplasia has been performed, a hyperplastic process may
extend from the larynx down the trachea and eventually
cause death.

Though a gloomy picture has been drawn ofthe possibilities

attendant upon syphilis of the larynx, nevertheless marked
improvement may take place in cases apparently desperate
when they are subjected to antisyphilitic treatment. Ulcera-
tion is often arrested, swelling disappears, and the normal
outline of parts can again be recognised.

INHERITED SYPHILIS.

Inherited syphilis is accompanied very frequently by affec-
tions of the larynx. Owing to the early ,nge at which the
disease usually manifests itself, laryngoscopy is difficult and
consequently ma. cases arc overlooked. Barlow found it

quite a common occurrence that syphilitic children, when
first brought for treatment with snuffles, thrush, etc., had also
a harsh, weak voice; but as this rapidly improved under
mercurial treatment little attention was paid to it. Now,
these are just the symptoms which would indicate laryngitis,
and if the case be neglected, further changes may take place
in the larynx which unmistakably prove the speciric origin of
the affection. There can therefore be little doubt that John
Mackenzie, who has written an able paper based on 150 cases
of throat syphilis of congenital origin, is justified in his state-
ment that laryngeal disease is not rare in inherited syphilis,
'iut that, on the contrary, it is one of the most constant and
characteristic of its pathological phenomena, and that the
mvasion of the larynx is of as frequent occurrence in the
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inherited as in the acquired form of the disease. The most
common period for the larynx to be affected is the first six

months after birth. Laryngeal syphilis has even arisen

during intra-uterine life. On the other hand, it must be
remembered that it is quite possible for the symptoms to

develop much later. Cartaz has collected twenty-seven cases
of late hereditary syphilis which occurred in patients varying,'

from three to twenty-eight years of age ; and as the appear-
ances in the larynx do not differ materially from those seen
in acquired syphilis, the importance of recognising the possi-

bility of the affection being of an inherited nature must not be

forgotten.

Morbid Anatomy and Pathology.—Three chief forms of

disease may be distinguished in inherited syphilis. In the

first form the changes are superficial and are limited to the

mucosa and submucosa. When considerable thickening of

the mucous membrane takes place, the glottis may be nar-

rowed to a mere chink, and the supervention of sudden
oedema is a dangerous complication which m .A be borne in

mind.

The milder cases usually respond readily to treatment.
The second form is characterised by deep ulceration which

runs an acute course, the cartilages being involved early.

This is a very fatal manifestation of the disease but fortu-

nately it is of rare occurrence.

In the third form, which is of a chronic nature, there is a

gradual growth of dense fibrous tissue, which tends to cause

contraction of the lumen of the larynx.

Symptoms.—In the first variety the symptoms referable to

the larynx may be only a hoarse cough and cry. Should the

mucous membrane become swollen there will be dyspnaa,
and possibly attacks of a croup-like nature.

In the second form the symptoms will be very grave—vi/.,

urgent dyspnoea in which inspiration and expiration are

equally affected, voice and cry are almost inaudible, and

cyanosis supervenes. Diificulty of swallowing is sometimes

present, and will add to the emaciation which is so frequently

seen in congenital syphilis. Death may occur in these cases

with startling rapidity.

In the remaining form, in which we have to deal with a
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hyperplastic syphilitic laryngitis, the symptoms come on

more gradually—cough, huskiness of voice and cry, and
increasing difficulty of breathing, being the most character-

istic. Death may occur suddenly, either from an attack of

spasm or from oedema of the larynx.

Diagnosis.—This is seldom a matter of difficulty, as there

are almost irfvariably other signs of syphilis present on the

skin, mucous membrane of the mouth, throat, etc. The
difficult cases are those in which the symptoms of inherited

syphilis are first detected in a young adult ; but even here it

is generally possible to arrive at a correct diagnosis by paying

attention to other signs of inherited syphilis, such as the state

of the nose, eyes, teeth, the presence of linear cicatrices at

the angles of the mouth, and of ulceration of the skin and
mucous membranes.

Prognosis.—This is always serious in very young childien,

because their general resistance is already lowered by the

disease, and they are particularly susceptible to pulmonary
complications. If they survive the period of infancy, symp-
toms of laryngeal stenosis and vocal impairment may become
permanent.

Treatment.—The general treatment does not differ from
that recommended for inherited syphilis of the nose (p. i68).

It is well recognised that while treatment by mercury and
iodide of potash may result in great improvement in the

symptoms, yet these are difficult to eradicate entirely and
are liable to recur. The occurrence of oedema and increasing

dyspnoea will point to the necessity of performing tracheotomy
or intubation.

Where intubation is contra-indicated, or proves unsatis-

factory as a means of treating chronic laryngeal stenosis, the

surgeon may be able to remove a " web " or a limited form of

obstruction by direct or indirect endo-laryngeal methods.
In more extensive or generalised stenosis, especially when

the subglottic region is involved, a low tracheotomy will most
frequently be the "operation of choice," while laryngo-fissure

or laryngostomy may meet the needs of exceptional cases.
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STENOSIS OF THE LARYNX.
Stenosis, or narrowing of the glottic region of the larynx

does not represent a pathological entity, for it may be induced
by a variety of causes. In order to avoid repetition, it may be
woi^h while to devote a separate section to its consideration
iEtiology—Stenosis may be met with in congenital or

acquired forms. The first is met with in two forms-
(I) As a congenital laryngeal web ; (2) the much commoner
attection known as " laryngismus stridulus."

CONGENITAL LARYNGEAL WEB.
This is a very rare condition, and in the case published by

Semon {Brit. Med. Journ., 1898) th.e laryngeal web was
associated with a coloboma of the iris.

Symptoms.—A certain amount of inspiratory stridor will
be noticed in the newly born child, and later on the speaking
voice will be more or less hoarse or defective in quality
Examination.—In a well-developed congenital laryncreal

web. the diaphragm will be seen in the anterior region of the
glottis. Here it forms a triangular web, the apex hnuv
situated in the anterior commissure, the sides uniting with
the vocal cords, while the free and generally semilunar border
or base of the triangle forms the anterior limit of the
restricted glottic aperture. The web has a thin membranous
appearance, but its vertical depth may be thicker than would
be suspected from the image seen in the mirror.
The somewhat obtuse or rounded angle of the anterior

commissure, which is not a very uncommon condition and
causes no symptoms, may be a mild degree of congenital
stenosis of the glottis.

Treatment-Only when such symptoms as stridor or
defective voice are present should treatment be undertaken.
This may involve the removal of the web by laryngeal punch
forceps and the application of the galvano-cautery to the raw
surfaces. In view of the tendency of the raw edges to become
adherent it may be necessary to wear an intubation tube for
varying periods of time.

To insure accuracy, the laryngeal manipulations will
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necessitate the use of the direct method, and the surgeon

must be prepared to find the web of a tougher consistence

than its appearance in the laryngoscope may suggest.

CONGENITAL LARYNGEAL STRIDOR.

{Infantile Respiratory Spasm ; Respiratory Croaking in

Babies [Gee,])

Definition.—A curious form of stridorous, crowing or ster-

torous breathing met with in infants at or shortly after

birth.

Etiology.—The causation of the anatomical defects which

produce the symptoms is unknown. As a general rule infants

who exhibit the characteristic breathing are otherwise in

good health.

Pathology.—Many theories have been advanced to account

for the symptom but it is generally admitted that the obser-

vations of Lack and Sutherland afford the most satisfactory

explanation. These observers pointed out that the stridor is

caused by a congenital deformity of the superior laryngeal

aperture aided by the flaccidity of the parts in infancy.

The deformity consists of an excessive folding backwards

of the epiglottis upon itself, so that on inspiration the upper

aperture of the larynx is reduced to a slit by the approxima-

tion of the aryepiglottic folds.

This view has received strong confirmation from D. R.

Paterson and Brown Kelly, who, by means of the " direct

"

method of examination demonstrated that the larynx is of

an exaggerated infantile type, and that the croaking is caused

by the vibration of the loose tissues on the summits of the

ar\-tenoids and of the posterior laryngeal wall.

Symptoms.—John Thomson points out that during the

presence of the stridor " inspiration begins with a croaking

noise and ends in a high-pitched crow, which two mothers

correctly described as ' ver)- like a hen.' When the breathing

is quiet the crow does not occur and only the croaking is

heard. Expiration is accompanied by a short croak when
the stridor is loud but at other times it is noiseless."

The stridor usually increases in loudness for two or three

months and then gradually passes off. Gee knew of no case
\n
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in which it lasted beyond the end of the first year. In some
cases no defect in the general health can be detected, the
patients, being well nourished and in the best of health ; but
sometimes the infants are sickly and digestion is particularly
at fault.

'

The child seems but little distressed by the disorder. As
a general rule there is no dyspnoea and no persistent cyanosis
although the latter symptom has been reported in a case
which proved fatal. Thoracic and abdominal retraction is

generally present but varies from time to time in the same
patient. In many instances of the disease which have been
described neither enlarged tonsils nor adenoid growths were
present. The stridor is increased by anything which excites
the child; during sleep the stridor is sometimes absent and
sometimes present, the difference possibly depending upon
the soundness of the sleep. Induction of anesthesia fre-

quently accentuates the symptoms. The voice remains iin-

affected.

Diagnosis.—The main features to be borne in mind are : -
the peculiar characters of the stridor which occurs day and
night

;
the evidence of obstructed respiration without, as a

rule, any apparent distress ; and the loud, clear cry. Con-
genital laryngeal stridor is to be distinguished from laryn-
gismus stridulus by the following circumstances : The former
IS met with at birth or comes on a few weeks later, and there
IS no special condition of ill-health found in connection with
It

;
laryngismus is pre-eminently a disease of the period of

first dentition and of rickety children. As already mentioned
infantile spasm is of much shorter duration than the attack
of laryngismus; but, on the other hand, it is more con-
stant, the spasm accompanying most of the inspiratory acts
for months. In laryngismus the attacks are comparatixdv
infrequent, occur at long intervals, but are usually very seveij,
cause urgent dyspnoea and cyanosis. Crying and swallowin,^'
often start off an attack of laryngismus but infantile spasm is

diminished or even checked by crying and is not affected by
deglutition. Laryngismus frequently comes on just as the
child awakes from sleep; this is not the case with infantile
spasm.

A direct examination of the larynx should settle any
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doubts that might arise as to the true nature of the symp-
toms.

Prognosis.—This is generally good although fatal cases,

or cases requiring tracheotomy have been met with. The
amount of inspiratory recession gives a good idea of the

amount of narrowing of the air passage which is present.

Other things being equal, the older the patient the better the

prognosis.

Treatment.—No special treatment is of any use. Atten-

tion to the general health with regulation of the diet and
hygienic surroundings of the patient, are all that will be

necessary in the simpler cases. If inspiratory recession is

(,'reat and if marked cyanosis supervenes, tracheotomy may
be called for.

ACQUIRED STENOSIS OF THE LARYNX.

In this category an acute and chronic type may be dis-

tinguished. Among the factors leading to aci'te laryngeal

stenosis may be mentioned all acute inflammatory affections

of the larynx, esf)ecially those associated with such specific

infective diseases as smallpox, typhoid fever and diphtheria

;

acute septic inflammation of the pharynx and larynx; acute

perichondritis ; syphilitic lesions ; chemical and mechanical
injuries; and the impaction of foreign bodies.

Stenosis of more gradual or chronic origin is most
frequently met with as a result of tertiary syphilis in the

form of gummatous infiltration or of cicatrisation following

upon the healing of ulcerative lesions.

The mode in which congenital syphilis induces narrowing
of the laryngeal air-way has been referred to already (vide

p. 660).

Less frequently stenosis complicates benign and malignant
growths originating in and around the larynx, and it may
sometimes form the most urgent symptom of tubercle,

lupus, scleroma, perichondritis, or of traumatic injuries.

In the writer's experience some of the most intractable

cases of laryngeal stenosis in infant life have arisen after a
' high tracheotomy," in which the cricoid region has been

opened and ulceration with subsequent cicatrisation of the

subglottic region has been brought about.

! i
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Stenosis may also form the most urgent symptom of
bilateral abductor paralysis of the cords, or of inflammation
of the crico-arytenoid joints leading to fixation of the cords
in the middle line.

Morbid Anatomy and Patholog". -In acute diseases the
narrowing of the lumen of the larynx is due to infiltration of
the mucous membrane with inflammatory products. In some
cases the swelling may be almost entirely due to cedema. In
syphilis, infraglottic infiltration may be a cause of stenosis.
The rnore characteristic examples of syphilitic stenosis arc
those in which a web is formed by an adhesion between the
vocal cords or other parts of the larynx. At times a general
hypertrophy of the structurt's at the level of the glottis

occurs whereby the aperture is much diminished. In cancer
the obstruction is partly due to the new growth and partly
to collateral (cdcma. In traumatic cases the stenosis is

usually dependent on the formation of a web-like membrane,
and this not uncommonly occurs after an attempt has been
made by intralaryngeal instrumentation to remove growtlis
from the anterior commissure.
Sjrmptoms.—The severity of the dyspncea and stridor is

the gauge of the amount of the obstruction, but with this

proviso, that a rapidly advancing stenosis produces more
serious symptoms than one which is slowly developed ; with
regard to the last named, it is often a matter of surprise with
what little discomfort a patient can breathe through a glottis

the diametei of which is not much larger than that of a quill.

When the obstruction is situated in the larynx and the

symptoms are well defined it will be noted that the larvux
moves downwards with each inspiration, whereas in tracheal
obstruction the laryngeal excursion is often scarcely notice-
able.

The voice is generally affected by laryngeal stenosis I)iit

the degree ofimpairment will necessarily vary with the nature
of the lesion— c.^'., complete aphonia may result when tiare
is much swelling or destruction of the tissues around tlic

glottis, whereas in the extreme stenosis caused by bilateral

abductor paresis the voice may be little .-ilterctl.

Diagnosis.—There will be little difficulty in diagnosing the

presence of laryngeal obstruction because the symptoms can
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scarcely be mistakcr *ic "ausative factors may nccpssitate

a careful considcrat. . the history of the illness and a
skilled examination with the laryngoscope. Furthermore,
we must recollect that there may be obstruction in the trachea
as well as in the larynx.

Prognosis.—This must necessarily vary with the cause.

In acute stenosis due to oedema of the larynx the prognosis

will depend on factors already enumerated (ride (Hdema of

Larynx). The cases of chronic stenosis which offer a prospect
of cure are the syphilitic and traumatic. The former require
the most persevering and systematic treatment and even
when a fair amount of dilatation has been attained they are

very liable to relapse. Whenever extensive cicatricial con-
traction has taken place, treatment will more often be
palliative than curative. On the other hand, if the obstruc-
tion be narrow and membranous, the prospect of success is

much greater. According to Solis Cohen, if the stenosis be
caused by adhesions between the arytenoids, dilatation never
affords permanent relief.

Traumatic are more hopeful than syphilitic cases, while in

those due to malignant disease or to tuberculosis tracheotomy
below the obstruction is the only temporary expedient.

Treatment.—The treatment of acute laryngeal stenosis

has already been discussed when dealing with the conditions
which give rise to it. It will suffice to say that in this

country tracheotomy is usually preferred to intubation for

cases of acute stenosis, and for reasons which have been
ip. 460) or will be discussed. The great advantages of tracheo-
tomy are the functional rest and freedom from irritation

which it affords to the larynx, and occasionally these factors

may alone be sufficient to cure certain forms of acute stenosis,

and sometimes those of a chronic nature if the stenosis is

not extreme or of long duration.

The treatment of chronic stenosis will also depend on the

rf)nditions which gave lise to it. Sometimes er.'.rgetic medi-
cinal measures will suffice

—

e.g., when the narrowing is caused

bysyphilitiv -nfiltration. Inother instances surgical measures
v.iii be deuianded and these may include intra- or extra-

laryngeal operations, intubation, or tracheotomy.

I
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Intralaryngeal Operations.

These may be employed in the treatment of the simpler
types of laryngeal stenosis—viz., a web or membrane between
the cords or of benign laryngeal growths or infiltrations.
Hitherto such an obstruction was removed by punch forceps
or cutting dilators such as Whistler's, and the necessary
manipulations were guided by the laryngeal mirror. Since
the introduction of the direct method, the removal of these
lesions has been rendered far easier and more complete than
was possible by the indirect method. But in either case
the difficulty in after-treatment will be to prevent union of
the raw surfaces so as ro avoid fresh adhesions. To this
end some form of continuous or oft-repeated dilation may
be necessary {vide infra).

Extralaryngeal Operations.

In the presence of stenosis caused by extensive invoivc-
ment of the soft parts of the larynx, it may save much time
and conduce to a better result if the larynx is divided in the
middle line (laryngo- fissure) and the redundant tissue cut, or
dissected away. Adhesions during the healing process may
be prevented by the insertion of a butterfly-shaped splint of
celluloid, lead, or aluminium, the *' wings" resting on the
cutaneous surface of the thyroid cartilages. As a rule a
tracheotomy tube will be necessary until healing within the
larynx is nearly complete.

Laryngo-fissure has been advocated in bilateral abductor
paralysis and crico-arytenoid fixation. The complete re-

moval of one vocal cord may relieve the stenosis and the
patient may retain a useful voice. Otherwise the only alter-
native is the permanent retention of a tracheotomy tube.
Laryngostomy.—The technique of this operation has been

developed and the method practised with success by Sargii.jn
and Barlatier (vide Joiirn. LaryngoL, xxiii., 1908). It is

valuable in those cases of extreme laryngeal stenosis wiiich
are seen most frequently in children, where a tracheotomy
tube has been inserted into the larynx and caused ulceration,
the formation of granulation tissue, destruction of cartilage,
and ultimate formation of dense scar t-ssue. Sometimes the
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subglottic region and the upper rings of the trachea are

similarly affected so that a laryngo-tracheostomy has to be

carried out.

operation.—A low tracheotomy should be performed and

the larynx and upper part of the stenosed trachea split in the

middle line. Granulations and redundant scar tissue must be

removed. The edges of the skin are then sutured to the cut

surfaces of the cartilages of the larynx and trachea, and a

firm portion of drainage tube is secured in the open air-way

by means of stitches. A layer of oil-silk is applied over the

wound, and the whole covered by an ordinary sterilised

dressing. The wound must be dressed daily and kept scrupu-

lously clean. Epithelium from the edges of the skin wound
will grow over the granulations in the larynx and subglottic

regions. When this is satisfactorily accomplished, a com-

plete tube or air-way can be formed by dissecting up a flap of

skin from each side of the open air-way and suturing the cut

edges in the middle line. Only those who have had to

superintend the after-treatment of these cases in young

children can appreciate the amount of time, patience, and

trouble which must be expended in order to insure success.

The surgeon will be fortunate who can cure a case of severe

stenosis of the larynx and subglottic region by laryngostomy

in any time under four months.

Dilatation of the Stenosis.—Von Schroetter was the first

to treat successfully cases of stenosis by dilatation. He used

specially constructed hollow vulcanite tubes. At first a tube

of narrow calibre was introduced for a few seconds, and at

subsequent sittings larger ones were inserted and allowed to

remain for a longer time until the patient could retain a tube

for five to thirty minutes. The tube should be introduced

daily, and gradually left in for a longer period. As soon as

the tube passes quite easily a larger one should be substi-

tuted ; but the dilatation should be carried out very slowly,

so as to avoid the risk of setting up inflammatory mischief

in the larynx. After a period varying from weeks to months,

the tubes need be introduced only on alternate days, then

twice a week, and finally, when complete dilatation has been

effected, passing a tube once or twice a month may suffice to

prevent contraction occurring. This method of treatment,

ihi
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to be successful, requires the greatest amount of patience and
perseverance on the part of patient and doctor. For these
reasons Von Schroetter's method has been almost entirely
superseded by intubation as introduced and practised so sue-
cessfully by O'Dwyer (New York).

Intubation of the Larynx.

In the treatment of acute stenosis threatening death from
asphyxia the choice rests between tracheotomy and intuba-
tion, and this will be particularly the case in diphtheria
croup acute and subacute inflammatory lesions of the larynx
tor the mode of performing the former, reference may bemade to a later section. Intubation was first employed
by Bouchut in 1858. but the method met with great op.

Fig. 242.— O'Dwyer 's Intubation Instruments.

position and fell into desuetude until it was reintroduced
by O'Dwyer, of America, in 1885. The instruments deviscJ
by him for intubation consist of a gag, five laryngeal tubes,
each tube having a separate obturator or pilot, an introducer.
an extractor, and a gauge (fig. 242). Upon the gauge arc
numbers indicating the ages of children—e.g., a child of
three years would need the tube whose length was marked j
on the gauge. There is nothing special to be noted abut

L_.



STENOSIS OF THE LARYNX 671

the gag. The tubes vary in length from i^ to 2J inches,

the calibre of the largest being about I inch by | inch ; that

of the smallest is about half this size. The tubes are of

brass, gold-plated. At the upper end of the tube is a

diamond-shaped head, with rounded edges ; this rests on the

ventricular bands and prevents the tube slipping down into

the trachea. The anterior part of the tube, where its rests

against the epiglottis, is bevelled off, and near the anterior

angle is a hole through which a thread is passed. The tube

itself is fusiform in shape, so as to prevent its being expelled

too easily from the larynx. The distal extremity of the tube

is rounded off. To each tube is fitted a jointed obturator,

which exactly closes the openings at each end of the tube,

projecting slightly below the lower one. At the upper end
of the obturator is a hole, into which the point of the intro-

ducer screws. The introducer consists of a handle and a

metal shank the distal extremity of which is bent at right

angles. By pressing on a button placed in the handle, 1 tube

sliding on the shaft presses forward two claws by which the

obturator can be detached from the laryngeal tube as soon

as this is in sitii.

On the gauge is marked the length of each tube. The
smallest tube reaches to line i, and is for children of one year

and under ; the next tube reaches to line 2, and is for children

between one and two years of age ; the line marked

3-4 indicates the tube for children between two and four

years
; 5-7 is for the next three years ; and the largest tube

is for children from eight to twelve.

The extractor consists of a handle with a shaft curved like

a laryngeal forceps, and its distal extremity has two blades

;

these are introduced closed into the laryngeal tube, and on
pressing a lever in the handle the blades open out, and come
into contact with the inner surface of the laryngeal tube, which
can then be withdrawn.

Bayeux's tubes are shorter and wider than O'Dwyer's, and
are therefore more easily introduced and less likely to become
blocked.

The Method of Performing Intubation.—The first thing

is to choose a tube suitable to the age c^nd size of the child ;

the larger the tube that can be introduced, the better for
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the patient. The tube should then be threaded with stout
silk thread, about half a yard long, and the ends tied
together. The introducer should be tested to see if it works
smoothly.

The child is wrapped in a shawl so as to secure the arms,
the nurse sits in a high-backed chair, takes the child on her
lap and lets his head rest against her left breast, places her
arms round him, holds his wrists, and fixes the patient's le^'s

between her knees. (Some operators prefer to have the
patient lying on the back in bed or on an operating-table,
with the arms and legs securely restrained in the manner
already described.) An assistant, standing behind the nurses
left shoulder, introduces the gag at the left corner of the
mouth and steadies the patient's head. In doing this lie

should tilt the head backwards so that the surgeon may more
easily get to the larynx. In his right hand the operator takes
the suitable tube with its obturator already fixed in the
introducer

; a loop of silk or thread already passed through
the eye of the tube should be lightly twisted round his right
index finger. He then inserts the index finger of the left

hand in the child's mouth, passes it rapidly backwards until

he can feel the epiglottis and below it the arytenoid carti-

lages
; guided by the concavity of the index finger, he then

passes the tube towards the glottis. The handle of the
introducer is at first held parallel to the sternum. When
the tube approaches the lower pharyngeal wall the handle is

elevated, otherwise the tube would enter the oesophagus.
The entrance of the tube into the larynx is indicated by a
hoarse cough or cry and expectoration. No force should be
employed, for it is never necessary. As soon as the tube is

in position the obturator should be detached from it and with-
drawn, the left index finger being maintained on the upper
end of the tube during the detachment of the pilot, otherw ise

the laryngeal tube is apt to be pulled out at the same time.
Having assured himself that the tube is in position and still

retaining it there with the tip of the index finger, the surgeon
cuts the loop of thread and withdraws it by pulling on the

knotted end. He then removes his finger and the gag.
It is wiser in young children to remove the thread, other-

wise the patient will nearly always do so when the nurscs
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back is turned. The argument in favour of leaving in the
thread so that the tube can be removed by the nurse if it

becomes blocked may be met by the statement that a blocked
tube will nearly always be coughed out, and can be replaced
in a medical institution within five to ten minutes, during
which time dangerous dyspnoea is not likely to supervene.
In introducing the tube no pain should be inflicted on the
child

;
and if the attempt be not at once successful it is better

to give the patient a little rest before trying again.
The operator knows when the tube is in place by the

aphonia and hoarse cough which it produces, and by the dis-
appearance of the signs of stenosis—i.e., difficult breath-
ing, cyanosis, etc. If the tube has entered the oesophagus,
the voice remains unaffected and urgent symptoms will not be
relieved, and therefore the tube must be pulled out and
another attempt made to place it in the laryn.x.

Removal of the Tube.—T\\\s may be performed in two
ways

:

1. By " expression," as devised by Bayeux.
2. By the extractor.

" The former is e.xtremely simple. It is best performed with
the patient, enveloped in a blanket, sitting on the nurse's
knee. The head should be bent well back, so that the larynx
bulges forward. The operator places his right thumb upon
the trachea, immediately below the larynx, and presses back-
wards and upwards, and at the same time, with his left

hand on the occiput, jerks the head forwards. This move-
ment causes the tube in virtue of its shape—that of an
inverted truncated cone—to be passed into the pharynx, and
so to the mouth, and the child generally spits it out."*

If the patient is weak and in a to.\a;mic condition, the
above manipulations can be carried out while he lies on his
iidc in bed.

\\ hen it is considered desirable to remove the tube, the
child is placed in the same position as for its introduction,
and the gag inserted. The extractor, under guidance of the
index finger of the left hand, is passed backwards and down-
v.irds until the lip can be directed into the opening of the

f
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• Wyville S. Thomson, PiaaiticKo, August, 1914.
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laryngeal tube. When this is satisfactorily accomplished,

the lever in the handle is pressed causing the blades to

dilate, and thus firmly fix the tube which can then be re-

moved. Should difficulty be experienced in extubation it

may be necessary to administer an anssthetic.

The author once had the experience of a little patient

coughing up the tube and then swallowing it, but no harm

resulted, for it was passed per rectum next day ; this aj)pears

to be the usual result of such an occurrence.

When to Remove the Tube.—Wyville Thomson recommends

removal of the tube on the second or third day if the tem-

perature and respirations are satisfactory. Generally the

breathing remains satisfactory, but if dyspnoea recur? reintu-

bation must be performed. If the pyrexia remains high or

respiration is hurried, it will be wiser not to remove the tube

until the fourth or fifth day.

The Comparative Merits of Intubation and
Tracheotomy.

Intubation is a simpler operation than tracheotomy, and

in skilled hands probably saves more lives than opening the

trachea, because it can be performed in the earlier stages of

dyspnoea, when tracheotomy would be postponed. On the

Continent and in America intubation is nearly always the

" operation of choice," but that is not the case in the British

Isles, because the necessary manipulations are not taught in

the operative surgery classes and students rarely see them

performed on the living subject. Were this not so, fewer

cases of diphtheria would be allowed to progress to a

moribund condition, because practitioners who might hesitate

to perform tracheotomy from want of skill, or the absence

of assistance, or the reluctance of parents, would not be

deterred by these considerations from inserting an intuba-

tion tube.

In other words, a skilled intubationist will probably save

more lives than an expert tracheotomist, assuming that each

has the opportunity of dealing with a large number of cases

of laryngeal diphtheria.
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The advantages of intubation are

:

I. It can be performed by the expert quickly, almost
instantly, and it may be employed in the earlier stages of
dyspnoea before the patient is exhausted.

z. There is no loss of blood to further prostrate the patient,
neither is there any need for general anajsthesia.

J. There is no injury to the soft tissues and little or no
pain.

4. There is no shock from the operation.

5. There is no danger from septica;mia, or from erysipelas,
as from an open wound.

6. There is very little irritation from the tube, much less
than from a tracheotomy tube.

7. There is no open wound to close by slow granulation.
8. The air enters the lungs through the natural passages.
9. Recovery is rapid after the removal of the tube.
10. We can do with less skilled attention than after

tracheotomy.

II. Consent of parents is much more easily obtained.
12. We can save as large a proportion of cases as by

tracheotomy at all ages, and a much larger proportion among
childen less than three years of age.

Intubation should be more frequently used in this counti
now that the antitoxin treatment is practically universal,
because there is less likelihood of the membrane spreading
below the larynx, and it is quickly loosened and disinte-
grated.

The chief disadvantages of intubation are:
I. The tube may be coughed up and death by asphyxia

may occur before it can be replaced. This is a rare accident.
J. On introducing the tube it may push down some false

membranes in front of it and occlude the trachea. O'Dwyer
did not have a single death from this cause in 600 cases.
Should the accident occur, the tube can be removed im-
mediately by pulling on the thread or by " e.xpression."
failure to relieve may necessitate tracheotomy, but Bokai
had only to resort to this measure in 18 cases out of 489
intubations.

i- l^lugging of the tube with false membrane nearly always
results in its being coughed out ; if it should be swallowed
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no harm seems to result as it passes out per antim in due

course.

One drawback of intubation is the difficulty of feeding the

patient. Soft solids are usually taken readily, but fluid is

apt to enter the larynx and set up cough. Two methods of

supplying the patient with liquids have been found to obviate

this difficulty. In one the child is placed on his back across

the nurse's lap with the head dependent, and then allowed to

suck fluid out of an ordinary feeding-bottle. In the other

method the child is placed on its abdomen across the bed,

with the head hanging over the edge, and is then encouraged

to suck fluid out of a mug on the floor by means of a tube.

If neither of these plans succeeds, the child may be fed

through a nasal tube—a plan which is frequently adopted in

hospitals where intubation is often performed. Pressure

ulceration of the trachea as a result of contact with the tube

and the danger of ultimate stenosis is not more likely to

follow the employment of intubation than it is when a

tracheotomy tube is inserted. If a tube has to be retained

for many days the chances of such a complication may

be minimised by changing the length and nature (vulcanite

or metal) of the tubes when these are removed and

replaced.

The difficulty of finally removing an intubation tube is not

greater than may occur with a tracheotomy tube ; it is said

that the use of alum-gelatin-coated metal tubes will help in

dispensing with a retained intubation tube, while others have

found tracheotomy necessary for the same purpose. In this

connection Ker states that " while there is considerable

doubt if there is much use in performing tracheotomy to

allow a patient to dispense with a retained intubation tube, I

think much may be done by intubation to remove perma-

nently a retained tracheotomy cannula."

In comparing the amount of attention required by a child

who has been intubated with that required by one who has

been tracheotomised, it must be remembered that so long as

the intubation tube remains in the larynx, the only care the

child requires is in feeding. Unfortunately, at any moment

the tube maybe expelled by a fit of coughing, and it can only

be replaced by the doctor. In this respect intubation is at a
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disadvantage as compared with tracheotomy, oecause if the
tracheotomy tube should by chance slip out, the nurse can
usually replace it ; otherwise the treatment after tracheotomy
requires much greater skill and attention than after intuba-
tion. In this connection Wyville Thomson says:* "In
hospitals where medical attendance is always at hand, this

objection does not hold good. In private practice, when the
child is not to be removed to hospital, it makes one hesitate
as to which operation should be performed. In this case the
decision must depend upon the state of the patient. If the
case is an early one and the recession slight, it is probably
better to intubate and give a large dose of antitoxin. It is

far safer to do this than to leave the child without operation,
especially when the medical attendant lives some distance
away, as spasm may become severe at any time, and death
take place before the arrival of the doctor. The condition
certainly might have improved without intubation, but no
harm is done by inserting a tube. There is always the possi-
bility of the tube being coughed out, and the child getting into
difficulty before the doctor's arrival. The other alternative
is to perform tracheotomy. In an early case of laryngeal
diphtheria, though one feels that something maybe requir-d,
very few men would feel justified in performing the more
serious operation, on the chance of the patient becoming
worse. In a bad case, with severe laboured breathing and
deep recession, if the child is to be sent to hospital, immediate
operation may be necessary to save its life, and intubation
should be done ; if he is to be treated at home, and a doctor
will not be available within a few minutes, then tracheotomy
will be the safer operation to perform."

A^ain, the length of the after-treatment must be remem-
bered. In intubation the tube is seldom required longer than
from four to nine days, but after tracheotomy the tube may
have to be worn for weeks or even months. Provided the
medical attendant feels competent to perform tracheotomy,
and is equally adept in the manipulations required for intu-
bation, it would be desirable for him to adopt the latter
method first, especially in children under four years of age,
where the statistics of intubation are more favourable than

* Lcc. cit.

fill
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those of tracheotomy, and especially if a full dose of antitoxic

serum has been injected early in me treatment of the case.

Besides its great use in diphtheria, intubation has been

successfully employed in other conditions of acute stenosis of

the larynx—as, for instance, in scald of the larynx, oedema of

the larynx, acute larynj»itis, and sudden spasm of the glottis.

Intuhatiou in Chronic Stenosis of the Larynx.

The method is less useful than in the acute forms of laryn-

geal stenosis ; the treatment is more tedious, and even when

successful it is doubtful whether intubation is preferable to

tracheotomy. A tracheotomised patient soon become

tolerant of the cannula, so that he can wear it for years, and,

furthermore, by stopping up the opening with his finger or

by other mechanical contrivances he often retains a certain

power of phonation.

On the other hand, O'Dwyer, at the Ninth International

Medical Congress in 1887, read notes of five cases of chronic

stenosis in which intubation was successfully carried out.

The armamentarium will necessarily comprise larger tubes

than those used for children. At first smaller tubes are

inserted, and as the stenosis becomes dilated, larger ones are

substituted until a free passage is established and the srar

tissue is permanently stretched. Even then it will be wise

to insert a full-size tube every two or three months.

Again, intubation may tide the patient over the dangerous

time and thus give an opportunity for antisyphilitic or other

treatment to act. In one of O'Dvvyer's cases the tube was

worn continually for ten months and four days, thus de-

monstrating that it may be worn for almost an indefinite

period without serious inconvenience and without becoming

obstructed. O'Dwyer says that he has never found it neces

sary to remove a tube from an adult larynx for the purpose

of cleaning which is sometimes necessary in children. The

patient becomes aware of any accumulation of mucus, and

expels it by a voluntary act of coughing. Adults expericnct

the same difficulty as children in swallowing after intubation

and solids are more readily swallowed than fluids. There i-

considerable difference in the power of swallowing; som(

patients can do so very well from the commencement, whilsi
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Others have the greatest difficulty until the tube has been in

for some time. The length of time that the tube is allowed

to remain in the larynx depends on the amount of irritation

and interference with deglutition which it produces. Intuba-

tion has also lieen found of great service in cases in which,

after tracheotomy, restoration of breathing by the natural

passage had previously been found impossible.

Pitts has put on record four cases in which, after removing
cicatricial and granulation tissue from the larynx, he has

been enabled to intubate and eventually to remove the

tracheotomy cannula.

Intubation in adults is, in one respect, more difficult than
in children in consequence of its being often impossible to

reach the upper region of the larynx with the index finger

;

hence the aid of the laryngoscopic mirror may be necessary

for the introduction of the tube, but the index finger of the

left hand will be required afterwards to push the tube into

the laryngeal cavity. In extracting, too, the mirror will

usually be of service.

Thorner has recorded a rase of chronic laryngeal stenosis

for which he employed intubation. The tube was removed
at the end of about fifteen hours, at the patient's request.

The patient died a few minutes after he left Thorner's office.

The explanation of the accident is best given in Thorner's
words :

" After the pressure exercised for fifteen hours by the

tightly fitting tube upon the infiltrated tissues had been sud-

denly relieved, a subglottic oedema ensued, causing a fatal

issue within a short time." The les on to be deduced from
this case is the necessity of keeping tuc patient under super-

vision for some time after the removal of the intubation tube
in cases of chronic laryngeal stenosis.

t
I
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FRACTURES AND INJURIES OF THE LARYNX
AND HYOID BONE.

Etiology.— I'ractures of the larynx and hyoid bone can be

caused by direct force such as a kick, the blow of a fist, or by

the patient being thrown violently forward against a resistinj^

structure. They can also be caused by compression or

traction, as in garrotting, or in cases in which a handkerciiicf

worn round the neck is caught in a machine. Attempts at

cutting the throat with a blunt instrument may likewise

-ause fracture. Instances of the fracture of the right cornu

of the hyoid bone and of the right wing of the thyroid carti-

lage as the result of a muscular action have been recordiil.

Males suffer more frequently than females, and owing to its

prominent position the thyroid is more likely to be fractund

than the cricoid cartilage. Arbuthnot Lane's examination

of about a hundred dissecting-room subjects revealed the

existence of fractures of the larynx and hyoid bone in at least

9 per cent., after the exclusion of all doubtful cases. The
above figures prove that these fractures are not aluavs

accompanied by severe and characteristic symptoms, and

hence the injury may be overlooked. Lane's observations

are in striking contrast with the results of clinical experience.

Durham stated that out of 6(j cases of fracture of the larvnx

and hyoid bone which he had collected, jj ended fatailv

;

and he added :
" It is worthy of special note that every case

(zH in number) in which the cricoid was fractured proved

fatal." Nevertheless three cases of recovery after fracture

of the cricoid have been recorded, and among Lane's sptci-

mens there was certainly one, and probably two example.s of

fracture of the cricoid cartilage. This discrepancy between
()8.)
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the results of post-mortem examination and clinical experi-

ence has yet to be explained.

Fracture of the upper cornua of the thyroid, which accord-
ing to Lane's figures is the most common of all the fractures,

ran lie pnidiiced with comparative ease by a combination of
lateral compression and backward pressure.

^ "v TURE OF THE THYROID AND CRICOID
CARTILAGES.

wK..l

I.-.

h. \'.io .

cartil;it;e

that a ...

i''
. ; . ious injury because of the swelling

• ' t • ound the glottis from extravasation
rti_Mi- tion.

• i:ir tijii .' 1 / .rveiics the condition is always a
Ki c' I .f r..e patient escapes with his life, the

. ^Jl'^orf.,altsed by adhesions or by mechanical
'.1 ( L,rd. In exceptional cases, where

li IS e t iiand, the glottis may be so contracted
n (.nt tiarneal opening may be neces.sary.

S)rmptuUi.a.—1 iiese will consist of pain in and around the
larynx and often on attempting to speak, hoarseness, with
difficulty and pain in swallowing, and considerable mental
anxiety. Dyspncea is often an early and urgent symptom and
may be caused by extravasated blood or inflammatory cedema.
It will be of slower onset when caused by inflammatory
changes. Ha;moptysis will probably take place if the laryn-
geal mucous membrane has been ruptured. Emphysema is

of Krave import and may spread far beyond the immediate
neighbourhood of the larynx.

The appearance of the larynx will vary according to the
time which has elapsed before the patient comes under
()l)^ervation. If seen within n hour or two there may be
few visible external changes, though palpation may cause
pain and enable the surgeon to detect some definite displace-
ment of a cartilage or even to elicit the sensation of crepitus.
Later on, irregularities in contour, displacement of cartilage,
and crepitus are likely to be obscured by inflammation and
swelling of the overlying soft structures.

In the early stagesof a fracture, laryngoscopic examination
may detect blood in the larynx, or some narrowing or irre-

gularity of the normal glottis, while in the course of twenty-
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four or forty-eight hours immobility of inflamed tissue or an

extreme degree of stenosis may indicate the nature and

degree of the injary to the soft structures within the larynx.

Diagnosis.—This will be determined by the history of

injury and the signs and symptoms already described. With

legard to crepitus, a word of warning is necessary because a

grating sensation may frequently be felt by forced lateral

movement of a normal larynx against the spine, especially

when the patient has a thin neck. If in a case of suspected

fracture the surgeon holds the larynx steady with one hand

and then detects crepitus with the other, the sign will be of

great diagnostic value. A skiagram of the larynx should

always bo taken, both for its diagnostic value as well as for

its possible assistance in any suigical treatment which may

sooner or later come under considerativ n.

Prognosis.—In the large majority of cases fracture of the

larynx must be considered as a serious injury. Even if the

patient's life is not placed in immediate jeopardy, he may

shortly suffer from acute or subacute perichondritis with

their attendant evils, such as suppuration with exfoliation

of cartilage, septic absorption, or, in the absence of

suppuration, the milder forms of perichondritis may cause

permanent aphonia or varying degrees of laryngeal stenosis.

Fracture of the cricoid is nearly always fatal from subglottic

(edema but it is probable that an early tracheotomy would

save some of these cases.

If the patient does not die quickly from shock or cardiac

failure, the most urgent sympton will be dyspncea caused

by intralaryngeal or subglottic swelling. Subcutaneous

emphysema, especially when it tends to spiead, is always

of evil omen.

Provided that no dyspnoea appears within the first two or

three days, the outlook may be regarded as hopeful.

Treatment.—When no urgent symptoms are present, the

patient should be kept at rest in bed and an ice-bag applied

to the front of the neck. Movements of the head and neck

should be prevented by sandbags or a poroplastic splint, -nd

for the first two or three days the patient should be kept

under the influence of opiates.

The onset of dyspnoea, however slight in degree, should
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be followed by tracheotomy. This can easily be carried out

under the influence of local anaesthesia, and has the supreme
advantages that the larynx is provided with functional rest,

while the mind of both patient and surgeon are freed from

the dread of a possible sudden onset of asphyxia. Secured

from this complication, it may be well to consider the

advisability of inserting an intubation tube in order to sup-

port the internal structures of the larynx, while an attempt

may be made to restore the fractured parts to their normal
position. This may involve external incisions over the

depressed fragments, and their fixation in normal position

by strong absorbable sutures.

FRACTURE OF THE HYOID BONE.

Symptoms.—Pain on swallowing or speaking is usually

complained of, and blood may be expector?ted if the mucous
membrane of the throat be wounded. Should acute inflam-

mation supervene, oedema may be caused and a certain

amount of dyspnoea follow.

Diagnosis.—This must be made from the history of the

traumatism and by such symptoms as have been described.

Prognosis.—This will largely depend on the amount of

inflammation and consequent redema which result from the

injury. There need be little cause for anxiety if dyspnoea is

not a marked symptom.
Treatment.—In mild cases where no urgent symptoms

are manifested, it will suffice if the patient be kept at rest,

and ice be sucked as well as applied to the front of the neck.

The reduction of the fracture is usually very easy but the

maintenance of the parts in their normal position is often a

very diflicult iwr Iter because of the muscular action involved

in swallowing, and the inability to apply suitable splints to

the fractured parts. Reduction of the fracture may be effected

ijy passing the index finger into the pyriform fossa; of the

lower pharynx, and, assisted by pressure from outside, the

tractured parts may usually be iiuide to take their normal

position. In many instances this will be better effected under

general anaesthesia.

Absolute rest in bed and fixation of the head and neck by

1 ,,
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a suitable splint, poroplastic cr otherwise, may be all that is

necessary to secure union of the fracture.

A quicker method of treatment and far more satisfactory

in cases where an external or internal wound (of mucous
membrane) has been caused, is to make an incision in the line

of the hyoid bone, expose the fracture and unite it by means
of a fine silver stitch.

Dyspna'amust be relieved by scarification of the (^edematous

parts, intubation, or tracheotomy.

DISLOCATIONS OF THE LARYNGEAL
ARTiCULATIONS.

ii

[I

I.

I!

f

1

i

(A) THYRO-H/OID DISLOCATION.

Occasionally the ligaments connecting the greater horns of

the hyoid bone with the supeiior cornua of the thyroid

cartilage become so relaxed as to allow of abnormal move
meat of the hyoid bone on the thyroid cartilage. In one

case Gibb at the post-mortem found an abnormal i>ou( h

or synovial capsule around the thyro-hyoid articulation,

which permitted of an extraordinary amount of movement.

Dr. de Havilland Hall has seen two examples of this condition. Tlie fir-it

case, a man of thirty-one, stated that, after a violent attack of vomiting, lie

felt intense pain in the throat, which lasted some hours. Since then he had

had the sensation of something being out of place in the throat on the lell

side, and he felt " a click " on swallovvinB. On pressing over the right side of

the hyoid hone, the bone could be felt and heard to slip, and this movement
caused the patient pain. (Jn laryngoscopic examination nothing abnorniiil

could Ix! detected. When the patient was seen five months later there was .i

distinct swelling of the left thyro-hyoid articulation to be felt, and he rem
plained of some difficulty in swallowing.

The second case was that of a lady, thirty-four years of ai4e. The i r-i

attack of displacement took place thirteen years previously, and from m -

account she gave it is clear that the condition lasted twenty-four hour

The pain was so ;;reat that she fainted. She stated that the attacks came < ;

about twice a year, and they lasted from a few minutes to thirty-si.\ hours.

They have usually occurred when she was laughing. She feels sometlur:-

click .1 the left side of the throat, and has great pain in swallowing tvm
saliva. The attacks always end with the feeling of something slipping ba^ k

into its place. A sneeze or a choking attack may determine this. On m<i\ iiv

the hyoid bone laterally on the thyroid cartilage distinct grating couli lie u h

on the lett side.

(iibb describes two cases. One was nn the left side, and the other -as

bilateral It is a curious coincidence that of the six cases lo which referem e

m'
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has been made, in five the displacement took place on the lelt side, and in

the remaining case it was bilateral. These cases have beer, detailed at some
length, because, althuugli Uie condition is not a serious one, nevertheless the

symptoms are very trying to the patient, and their cause may not at first be
evident to the surgeon.

Treatment.—Gibb recommended the tieatment employed
by Dr. Ripley in his own person : "It consisted in throwing

the head backward as far as possible, so as to place the

muscles of the neck upon the stretch, then relaxing the lower

jaw, when the displacement becomes reduced after a few-

attempts, with a click, at the same time gently pressing or

rubbing over the displaced part."

(B) CRICO-ARYTENOID DISLOCATION.

This is generally caused by posi-ulcerative cicatrisation,

and hence syphilis, tubercle, and enteric fever may be the

primary cause of the lesion. In rare instances the disloca-

tion may be traumatic or congenital.

Symptoms.—The writer has only seen two cases, and
neither patient complained of any symptoms referable to the

kiryn.x

—

i.e., the dislocation was only discovered during the

routine examination of the larynx. Since the corresponding

cord is generally more or less fixed in the adducted position,

slight dyspncca may be experienced on exertion or during an
attack of acute laryngitis.

Laryngoscopic examination reveals a prominent and
broadened arytenoid, which is tilted forward and inwards

iu that, in conjunction with the lower end of the aryepi-

glottic fold, the posterior half of the adducted cord is hidden

from view.

Treatment is rarely necessary, and in any case would
probably be of no value.

(C) CRICO-THYROID DISLOCATION.

This is even rarer than the form just described. In the

crico-ihyroid lu.\ation one of the inferior cornua of the

thyroid is displaced from its articulation with the cricoid.

Heyond slight pain and local external swelling, there are

tew symptoms and the displacement can he reduced by the

patient.
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FOREIGN BODIES IN THE AIR AND FOOD
PASSAGES.

The symptoms, diagnosis, and treatment of foreign bodies

in the nasal passages have been .discussed already.

In this section it will be convenient to consider tht;

question of foreign bodies in the pharynx, larynx, trachea,

bronchi, and ccsophagus : (i) Because the patient's power of

localising sensations felt in the throat is very defective—f.^'.,

a foreign body in the naso-pharynx may give the impression

that it is lodged in the larynx. (2) The symptoms may

be very misleading

—

e.g., a foreign body in the tesophagus

may produce cough or dyspncea, and thus suggest that the

cause of irritation arises in the air passages, (j) A foreign

body may change its position from the laryngo-tracheal region

to the ctsophagus, or vice versa.

There is nothing to be gained by enumerating the almost

endless diversity of foreign bodies which have been remo\ ed

from the air and food passages.

While most of them gain access to those parts by way (jf

the mouth, yet there are many other portals of entry

—

e.;;.,

food may be vomited from the stomach and then inhaled.

The writer has seen a patient " die on the table " from this

cause. A large piece of semi-digested meat was vomited

during the induction of narcosis ; it was immediately inhaled

down the trachea and straddled over the "carina" so that

both 'ronchi were blocked. A bullet or portion of shrapnel,

or oth..r foreign body, may enter from the outside ; the writer

has removed a pic<;e of shrapnel casing from a left bronchus

(tig. 243 [7 1) which a week previously had been seen by indirect

laryngoscopy U) be lodgtid in the right ventricular band.

Surgical operations in the upper air passages may be com-

plicated by the escape of swabs, nasal splints, a portion of

tissue, pieces of a broken instrument, etc., into the lower

air passages. The writer was present at an operation for

removal of a large cystic adenoma of the thyroid gland.

The patient suddenly became cyanosed and tracheotoiiiy

was performed. Four days later the patient coughed up

a piece of sponge which had escaped from the ana;sthetist's

sponge-holder

!

it
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Sometimes the foreign body takes the form of pathological

tissue formed in or around the air passages

—

e.g., a piece of

necrosed laryngeal cartilage or a diphtheritic membrane.

An extra-tracheal growth may perforate the windpipe and

thus produce what is practically a foreign body in the trachea.

iEtiology.—Probably most foreign bodies enter the lower

air passages by some ill-timed inspiratory effort.

Any pathological lesion of the throat such as syphilis,

tubercle, or malignant disease, which impairs its sensation

or its normal muscular activity, predisposes to the entrance

of food particles into the lower air-ways. The same may
be said of central nerve diseases, the drunken state, or any

other form of unconsciousness in which there is anaesthesia or

some diminution of the natural sensation of the pHarynx or

larynx.

History.—In the first place it must be remembered that

there may be no history of the accident at all

—

e.g., in the

case of a child who may conceal the fact from fright, fear of

scolding, or ignorance. An adult may inhale or swallow

a foreign body during sleep, drunkenness, or while uncon-

scious from any cause.

But when a definite history is forthcoming, the surgeon

must neither overrate nor underestimate its importance.

The value of the patient's assertion will be enhanced if it is

confirmed by a reliable person present at the time of the

accident, especially if definite symptoms were then produced.

For example, cough and dyspnoea would suggest that the

foreign body entered the lower air passages, while difiiculty

in swallowing would point to the cesophagus.

On ti.c other hand, thi, absence of such symptoms some
hours, days, or weeks after the accident will not exclude

the presence of a foreign body, because it is well known how
tolerant the air and food passages become if they are not

extensively obstructed.

Furthermore, the traumatism caused by a foreign body
may persist, and by its sensations convince the patient that

it is still present, although it may have been coughed out, or

swallowed and passed from the body altogether. This per-

sistence of the sensation of a foreign body is more prolonged
iu the case of the throat than it is in the eye.

• 11
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Again, there are recorded cases in which the patient tltinkb

he has swallowed a foreign body and accurately describes

the sensations of its presence, whereas further search has

proved that the supposed intruder was not swallowed at ail

;

this has happened with dentures and illustrates the extra-

ordinary power of mind over body.

The surgeon must remember that the patient uses the

term "swallow" to include inhalation as well as deglutition.

Finally, the period of quiescence which may last for

hours, days, weeks, months, or even years, following the

entry of a foreign body into the air or food passages, must

not lull the surgeon into a sense of false security, and still

less should he assure the patient that all is well, unless :i

very thorough examination has proved this to be the case.

The quiet period will inevitably be followed sooner or later by

symptoms of irritation or inflammation set up by the foreign

body.

In every case where there is a definite history of a foreign

body having been inhaled or swallowed, or where symptoms

arouse such a suspicion, the question should not be allowed

to remain unanswered until the foreign body has been

removed or expelled or its absence proved by a careful and

searching examination by every means in our possession.

Symptoms.—These include—

(i) The immediate effects produced by obstruction, and

these may be caused by the size of the foreign body or by

the spasm which it induces.

(2) Irritation produced by the presence of the foreign bod\.

(3) Inflammatory changes which are set up at a variable

period after the lodgment of the foreign body.

Throat.—Long, narrow foreign bodies, such as pins, needles,

and especially small fish-bones, are liable to be caught in tiie

tonsils or in the pillars of the fauces. They produce a

certain amount of pain of a pricking nature which is most

felt on swallowing.

Naso-pharyitx.—Vomited matter may gain access to this

region, and occasionally other types of foreign bodies, such

as fish-bones. The writer has removed a portion of a rubber

finger-stall which had remained in the naso-pharynx for six

months after an operation for adenoids. The symptoms
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were a very foul nasal discharge and obstructed nasal
respiration. The patient's sense of locality may be very
misleading; e.^., a partridge-bone was lodged behind the
uvula, yet the patient insisted that it was in the region of the
larynx because extreme discomfort was felt there.
Pharynx.—\ large bolus of food may lodge in the lower

pharynx, and produce difficulty in swallowing. Dyspnoea
will be present if the glottic aperture of the larynx be
encroached upon.

Sharper and smaller foreign bodies may cause pain on
swallowing, and later on set up inflammatory changes
terminating in localised, or more diffuse forms of inflam-
mation.

Larynx.— IniensG: croupy cough, dyspncea, and aphonia
are the common and immediate symptoms following the
entry of a foreign body into the larynx. A familiar instance
is afforded by the "crumb of bread which goes the wrong
way." A larger object may produce immediate death by
suffocation, which is brought about by obstruction and by
the spasm of the laryngeal muscles.

In the case of small foreign bodies which do not occlude
a large portion of the glottis, the initial symptom of irritation
may subside and leave only a certain amount of aphonia.
At a later date, when inflammatory symptoms arise, an
increasing amount of dyspnoea may be noticed.
Sharp objects like fish-bones or pins may lodge in the

aryepiglottic folds or in the ventricular bands, where they
produce considerable pain on swallowing. Inflammation or
abscess formation may lead to a certain amount of stridor
and dyspntea by encroachment of the swollen tissues on the
glottic aperture. Perichondritis of the laryngeal cartilajres
and ankylosis of the crico-arytenoid joint have resulted from
such inflammations.

Trachea.—\ small foreign body in the trachea may produce
no symptoms unless it is lodged or intermittently forced into
the sensitive subglottic region, when violent coughing and
laryngeal spasm are characteristic symptoms.
A large foreign body will necessarily produce dyspncea,

especially if it rests on the carina and obstructs the entry
into each bronchus.
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I have seen a foreign body causing symptoms and appear-

ances of tracheal stenosis which supervened many months

after the object was inhaled.

Bronchus.—When a small foreign body lodges in a bronchus

which it does not completely obstruct, no symptoms may be

noticed for a considerable period, until irritation or inflam-

mation has been set up by its presence. On the other hand,

the patient may suffer from a chronic cough or a fixed pain

in the chest, back, or even the stomach (vide infra, case of

bronchiectasis in adult).

More or less complete obstruction of a main bronchus will

involve retention of secretions behind the foreign body,

followed by bronchiectasis, septic pneumonia, abscess, or

gangrene.

Hemoptysis and pyrexia are uncommon and generally

late symptoms which rather indicate ulceration and suppura-

tion around a foreign body. In the case of a needle which

had been lodged in the left bronchus of a girl for two months

(fig. 243 [3]), cough, occasional expectoration of blood-stained

mucus, evening temperature 99°, with some crackling rales

in the third left interspace, naturally raised the question of

early phthisis. Radiography clearly showed a pin in the left

bronchus which I removed (vide Lancet, November 7, 1908).

Such cases illustrate the importance of thinking of a foreign

body where the appearances or the symptoms of an obscure

unilateral inflammatory affection of the lower air passages

are present, even though the patient may have no recollec-

tion of having inhaled or swallowed any foreign body.

With reference to this point. Dr. J. W. Boyce points out

the distinction between those signs caused merely by the

presence of a foreign body and those resulting from the

inflammatory accidents which rapidly follow. " Tubercu-

losis without bacilli in the sputum, particularly if locattd

towards the base of the right lung ; unilateral or unil<jl>.ir

bronchitis, more particularly if haemorrhagic or ftetid m

character; atelectasis, abscess, or gangrene not otlurui^t'

explainable—these conditions should suggest the possihilitv

of the presence of a foreign body in the bronchi."*

•
J. \V. Boyce, from " Tracheo-bronchoscopy, (Esophasoscopy. an i

ila-i-

troscopy." by Chevalier J.T.ckson, M.i'.
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FOREIGN BODIES IN THE AIR AND FOOD PASSAGES 6gi

Complete obstruction will produce collapse of the lung,

diminished respiratory movements on that side, followed by
inflammatory changes of a septic nature.

Unilateral bronchiectasis in a child should always excite

suspicion of a foreign body. The writer has recorded the
same condition in an adult which was caused by the impac-
tion, for three years, of a piece of rabbit-bone in the right

bronchus {vide Lancet, April 22, 1911).

The right bronchus is more likely to be invaded than the
left, because it is larger and more in the direct line of the
trachea.

(Esophagus.—The vast majority of foreign bodies in the
oesophagus lodge in its upper third opposite the upper
thoracic aperture (fig. 244) ; this is possibly due to the
fact that this region is usually in a collapsed condition and
not subject to the expansile effect of inspiration which dilates

the intra-thoracic portion of the gullet.

Symptoms may or may not be present, but it must be re-

membered that a small foreign body which is quite incapable
of blocking the lumen of the viscus may yet induce complete
inability to swallow food or liquid. This may be due to
secondary spasm or to the accumulation of food around the
intruder. Pain, discomfort, or distress is nearly always com-
plained of, and especially during the act of swallowing.
A larger foreign body may cause considerable dyspnoea by

bulging forward the soft posterior wall of the trachea.

Cough is a not uncommon symptom, and may be due to
reflex irritation, overflow of secretions into the larynx, or
later on to ulceration and a fistulous communication between
the ccsophagus and the trachea.

While a foreign body may lie quiescent in the gullet for
years (BradenKyle, Philadelphia, removed one after seventeen
years' sojourn), yet sooner or later it will cause the death of
the patient unless it is removed by nature or art.

The fatal result is usually due to mediastinal cellulitis,

abscess formation, or erosion of one if the large bloodvessels.
Such complications will occur n.ore quickly in the case of
a sharp than a rounded or smooth foreign body.

f H
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6g2 DISEASES OF THK NOSE AND THROAT

Procedure in Case of a Suspected Foreign Body in the

Air or Food Passages.

This will involve

(i) Careful consideration of the history (vide supra).

(2) Indirect examination of the throat, naso-pharynx,

pharynx, and larynx.

(3) Physical examination of the neck and chest.

(4) Radiography.

(5) Endoscopy.

The vf^ue of the history of the accident has been alreadj

discussed (p. 687).

The examination of the throat, naso-pharynx, pharynx, anc

larynx by the indirect method must be thorough, and for this

a good light is essential. Small, sharp foreign bodies, sucl

as translucent fish-bones are difficult to see, and are close!)

simulated by strings of mucus. Sometimes they can be fel

by gentle palpation with the index finger, but care must bi

taken not to dislodge the foreign body in this way or to forcf

it more deeply into the tissues.

Localised congestion may serve as a guide to the locatior

of a foreign body if it has been retained long enough to se

up inflammatory changes.

The value of an expert examination of the chest is obvioui

when there is any suspicion of a foreign body having enterec

a bronchus.

Radiography will be of inestimable service when th(

foreign body is opaque to the X rays. An instantan eoui

exposure may reveal the presence of a foreign body in :

bronchus which would have been undetected or obscurec

by a longer exposure, during which the disturbing effects

cardiac and respiratorj' movements impair the definition

the shadow.

Even when the foreign body is not opaque to the X ray

yet the secondary lesions produced by it may be detected b;

radiography, and thus help in its localisation.

By " triangulation " and other devices of the expert radio

grapher, the exact location of a foreign bedy relative to ai

external landmark can be determined.

TJoLe writer was one of the first to draw attention to the valu
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of consentaneous endoscopy and fluoroscopy in the case of
minute foreign bodies lodged in the bronchi.

It should be distinctly understood that a negative result of
radiography does not preclude the presence of a foreign body :

(i) Because the foreign body may not be opaque to the
X rays.

(2) The foreign body may not be the same as that of which
we get a history.

(3) A metallic body may not show in a very stout patient,
especially if considerable inflammatory changes have taken
place around it.

Endoscopy.—This should be practised in every case where
a foreign body is suspected, even though the X-ray report
may be negative and symptoms are absent. The toleration
of a foreign body by the air and food passages after the initial
symptoms have passed off has been already discussed.
Prognosis.—Every case of a foreign body lodged in the

air or food passages must be judged on its own merits from
the point of view of prognosis. One statement, however, will
be true for all cases—viz., that sooner or later grave risks will
be entailed unless the foreign body be removed.

It is equally true that since the introduction by Killian of
the direct method of removal the mortality of all cases has
been reduced to 8 or g per cent., and to an even smaller
degree if the case be treated early.

Except in the case of foreign bodies lodged in the faucial
regions, the naso-pharynx, or the upper portions of the
pharynx, the direct method of removal should always be
employed. Blind groping in the cesophagus, larynx, or lower
air passages has been responsible for an appalling number of
fatalities.

Anasthesia.—The question whether local, general, or no
anesthesia at all be used for the removal of foreign bodies in
the (esophagus or in the lower air passages has been discussed
already (p. 524).
The expert endoscopist will less often employ general

anesthesia than he who has not had much experience, and
It will be still less necessary where trained assistants and
nurses are available.

general anaesthesia involves an additional risk no

r I
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1

one will deny, but so far I have never seen a fataUty wher

it has been employed for endoscopy.

There can be no objection in using local anaesthetics t

relieve discomfort or to minimise reflex activity provided w
use cocaine with discretion, and bear in mind that childrc

are more susceptible to its toxic eflects than adults.

Of course, there are conditions, such as dyspnoea, in whic

general and local anaesthesia are each ofthem contra-indicate

and a tracheotomy desirable.

On the other hand, general anaesthesia will usually b

indicated where a foreign body is tightly impacted in th

food or air passages, and the relaxing effect of generj

narcosis will be of immense advantage.

Treatment.*—When a patient presents himself with th

history of having recently swallowed a foreign body, an

symptoms which support that view should be noted ; an

while preparations are being made to remove the foreig

body, the patient should be made to lie down with the hea

on a level with the body, so that the action of gravity ma
not assist the object to gain a lower level.

As far as possible, the act of coughing must be restrainec

so that a foreign body in the trachea or bronchus may nc

be disturbed or, in the case of a pin, forced into deepe

regions.

If dyspnoea is present, tracheotomy instruments should b

ready and it will be wise to sterilise the skin over the trache

with iodine and to infiltrate it with novocaine (2 per ceni

solution), so that there may be no delay if urgent symptom
suddenly declare themselves.

Under no circumstances would the writer advise inversion c

the patient and slapping him on the back in the hope that th

foreign body will be dislodged and coughed out. This treat

ment has been adopted in a few cases with success, but it i

very risky because the foreign body may impinge against,

become fixed in the subglottic or glottic regions, and produc

* It is not possible, within the scope o{ this work, to illustrate all th

various instruments which have been introduced for the removal of foreig

bodies from the lower air passages and the oesophagus. The reader is referre

to " Direct Examination of the Lower Air Passages "
(p. 520} and to the i'lii!

trated catalogues of the various instrument makers

—

eg., Mayer and Meltzei

71, Great Portland Street, and Down Brothers, St. Thomas's Street, S.E,
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rapidly fatal asphyxia as a result of the combined obstruction

and spasm of the cords.

It would be wiser in such cases, if the symptoms are

not urgent, to place one's tracheotomy instruments in order

and at once prepare to make a direct examination of the

lower air passages or oesophagus.

Even in the absence of any symptoms, if it is practically

certain from the history and result of different methods of

examination that a foreign body is lodged in the air passages
or gullet, no delay should be permitted in the removal of the
foreign body, because of the secondary and serious results

which will sooner or later supervene.

As a rule urgent dyspnoea demands immediate tracheo-

tomy. If the foreign body is loose in the trachea it may be
coughed out through the wound, but if such good fortune

does not happen, the bronchoscope can be used through the
tracheal opening, or the oesophagoscope passed in case the
dyspnoea is produced by obstruction in the gullet.

In any case, once the trachea is open, the patient is practi-

cally safe from asphyxiation, and deliberate methods can be
adopted without undue hurry or anxiety.

The writer is of the opinion that any foreign body in the
lower pharynx, larynx, trachea, bronchus, or oesophagus,
should be removed by the direct method. The indirect

method is contra-indicated because it involves having the
patient in the sitting position, and if the foreign body is

moved or slips from the grasp of the forceps, it may fall

to a deeper situation or cause a sudden attack of urgent
dyspnoea.

Furthermore, the direct is much easier than the indirect

method of removal.

Every case of a swallowed or inhaled foreign body should
be regarded in the nature of an emergency. Every hour that
is unavoidably wasted may mean increased difficulty in

extraction from change in location or inflammatory reaction,

and possibly serious deterioration in the patient's general
condition. This is especially true of soft substances such as
peas, corn-seeds and such-like, which rapidly swell and
become soft.

At the present time it is nearly always possible to obtain

3
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I

Si

the services of an expert endoscopist within a few hot
Failing this, it woulil be wiser to perform a low tracheotoi

in all cases of a foreign body in the lower air passag
because it removes a grave risk to the patient's life. If 1

wound is kept open the foreign body may be coughed oi

if not, it can nearly always be removed by the direct meth(
The persistence of dyspnoea after the removal of a forei

body indicates the necessity for inserting an intubation tt

a suitable length of rubber tubing, or in extreme cases foi

tracheotomy. Our choice will largely depend on such c

cumstances as the skill and experience of the nurse in char

the possibility of the surgeon being able to remain in t

patient's home until the dyspnoea shows signs of abating,

his availability at a few moments' notice if urgent symptoi
arise.

(Esophagus.—Unless it is so large as to cause dvspncea,
unless it produces complete dysphagia, there is not t

same urgency attending the presence of a foreign body
the gullet as in the lower air passages. The tolerance of t

oesophagus after the initial symptoms have passed off I:

been referred to already.

It will be wise always to have the patient prepared I

tracheotomy, and to have the necessary instruments at ha
for that operation, because of the possibility of laryngi

spasm being set up by attempts at removal.

Under no circumstances should a blind attempt be made
draw up, or push down a foreign body lodged in the gul

(figs. 244, 245). Coin-catchers, umbrella probangs, a

such-like, should be relegated to the historical sections

anatomical museums; their employment has probably kill

almost as many patients as it has saved.

Once we are convinced from the history of the accidei

by the symptoms, or by the remit of radiography, that the

is a probability of a foreign body being lodged in the (ts

phagus, we should proceed to verify the suspicion by lookii

into that region and setting all doubts at rest.

This can only be done by oesophagoscopy, and with fi

exceptions it is the only method for removal of the foreii

body.

The exceptions referred to are— (i) When the walls of tl
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Fio. 34fi A. .1 J47.- Foreign Bodies Removed from the CEmphafii*.

^

^

I. Open safety-pin from .Lsophaijus of . hilH
atjeil live inonllis. Iiiipactcil iwfiity-f.uir
hours. h.Mth fruiii I'roiuho-pneiinioiiia six
ilays later. PoM-moneni shuwcil no ton-
iiexion between small snpiirtiiial ulceration
in gullet and the mefliaslinum, trarlu-a, or
lun^s.

2. Portion of turkey's rili reniovcil from leso-
phasus of a lacly after three clajs' impau-
tion anil after unsuccessful attempts hitil

been made to push the forcii^n lioilv into
the stomach by an umbrella probani;. Re-
covered.

!. Open safety-pin successfully removed from a
child after two days' impaction.

4. n|-.rn -afisty-iti,, -uccmsfuily removed from a
nurse after four days' impaction.

5. leat of "comforter " successfully rcnuned
from «ullet of a child i.,ur days ohl. It
caused ccjmpltle dysphagia, and is the
youngest case on record in which endoscopy
has l>et:u einplojeil for removal of a foreii-ii
bcdy.

*

6

9

10

II

12

13

14

15

u-

10, II. 14. Half.[>rnnien Muvesst'u''
mo\t'd from the <t•v)ph;lKll^ "^
i hiliirrn.

("oachniair.s Ijutton MiCLf?»sfiilly rf

from unHi-t of ii cliiM.

Penny removed from millet of yii;

thirteen.

Farthing removed MicLessfully fr..i>

ai^Hit four ye:ir>..

Portion of a rabl)it'>, rib removed friMi

phagii!) of female adult. Recovery,
Metal toy successfully rem^Aed from •>

gus cf a child after a few hours' imii
Oenture removed from gullet of m.r

fifty-two (/'/V/r text). Patient ili-

result (tf traumatism*) induced by
bou^ieini;.

tic)n.

Ijlinti

I ojtut /.. C69;.
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(esophagus have been severely injured by traumatism or

ulceration ; (2) the presence of cellulitis, emphysema, or

abscess in the peri-cesophageal regions, showing that perfora-

tion has occurred ; (j) more or less moribund condition of the

patient from acute inflammation of the (esophagus, with

dysphagia and "water hunger"; (4) in certain cases of

aneurysm or serious cardiac or other vascular lesions.

Even in certain of these states it may be possible by

warmth, rest, and stimulants to improve the general condi-

tion of the patient so as to permit intervention by a skilled

endoscopist. If not, external cesophagotomy or gastrostomy

will be indicated.

Sometimes a large foreign body may be cut into smaller

fragments while in situ and the fragments removed.

Instruments have been devised for closing an open safety-

pin and i amoving it without damaging the walls of the gullet,

or by seizing it in the spring-hole and pushing it into the

stomach, so that it turns round and can be safely withdrawn

with the sharp end pointing downwards.

LARYNGEAL CHANGES AT PUBERTY.

At puberty, as is well known, a change takes place in the

voice, more especially in the male, to which the term " break-

ing of the voice " has been applied. This occupies usually

a few weeks or months at the outside, and though the

individual may have a "gruff" or altered voice, medical

advice is not sought ; occasionally, however, it happens that

the process is more prolonged or incomplete, and then the

patient comes under observation. If hoarseness be the

symptom which is complained of, it will be found that there

is a certain amount of laryngeal catarrh, combined with

paresis of the adductors. In one case the catarrh may be in

excess, and in another the paresis may be the more important

factor. Besides these more common cases of simple alteration

in what has hitherto been the natural voice of a boy, it

occasionally happens that, owing to arrested development of

the vocal apparatus or to incn-ordination of the muscles of

phonation, the youth speaks with a high, squeaking falsetto

voice {voix ciinukoide of Fournier). Before proceeding to

fp j
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treat the patient for either of these conditions, the nose

and naso-pharynx must be carefully investigated and any

abnormal condition rectified. If the voice still remains

hoarse or squeaking, then Fournier's system of " laryngeal

gymnastics" must be tried. "For the first three or four

days the patient is taught to make deep and slow inspira-

tions and expirations, and, on the latter, to make a sound

as low as possible. The procedure is repeated for five

minutes several times daily. Subsequently, when the patient

has attained a certain routine and skill, he is made to

pronounce words in the same lowest tone, making them

longer and longer, and later on to read aloud. In from ten

to fourteen days the patient is cured—that is, he becomes

able to speLk with his new permanent voice (usually baritone

or bass) with perfect ease and freedom."



CHAPTER XXI

NEUROSES OF THE LARYNX.

Befoki; considering this subject in any detail, it may be wise
to consider briefly a few facts concerning the physiology,
anatomy, and nerve-supply of the larynx.

PHYSIOLOGY.

The larynx possesses two essential functions—viz., the
modification of respiration, and phonation ; a third or pro-
tective function may also be included when the larynx assists
m the protection of the lower air passages against the
entrance of foreign bodies.

Respiration is an involuntary act and controlled from
a centre of the medulla. It can be modified but not
suppressed by the will. On the other hand, phonation is

almost entirely a voluntary act and only escapes volitional
control in such acts as laughing, crying, coughing, and so
forth.

Both the respiratory and phonatory functions have cortical
representation, but in the case of the first-named the
medullary centre is of the first importance, while the cortical
centre is the predominant partner in the case of phonation.
Sir StClair Thomson has succinctly summarised the matter
in the words, " We breathe from our medulla and we speak
from our cerebral cortex." *

Special muscles, or groups of muscles, are concerned in
carrying out the functions of phonation or respiration.

I'or the first it is necessary that the cords be adducted
towards the middle line so as to be set in vibration by the

" Diseases of the Nose and Tliroat," 191O.
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I

expiratory column of air; for the second, or respirator
function, the cords require to be abducted to a less c

greater degree according as the inspiratory act is of quie

or of a more forced character. The particular muscle
relegated to these functions may be readily seen in th

following table

:

Respiratory function

,

Phonatory function .

Protective

Posterior crico-arytenoids .. Abduction of curd

Lateral crico-arytenoids .

.

• • \

External portion of thyro-arytenoids I

Arytenoids . . . . .

.

• • !

Internal thyro-arytenoids .

.

. . I

Crico-thyroids . . .

.

. . J
Crico-thyroids .. .. Tensors of cord

Adductidi

of cords.

I

The crico-arj'tenoidei laterales and the external portioi

of the thyro-arytenoideus close the interior part of the glottis

the arytenoideus closes the posterior part. The tensor
stretch the cords and render them tense ; hence their name
How the thyro-arytenoideus internus acts it is difficult to say

and a satisfactory explanation is still wanting. The crico

thyroid acts by drawing up the anterior part of the cricoid

As a result of this there is a lever-like movement of th(

posterior part of the cricoid and the arytenoids downward:
and backwards, with a consequent separation of the ex

tremities of the vocal cords, which are thus more or less

stretched. The thyro-epiglottic muscles act as depressors
of the epiglottis, and the aryepiglottic muscles assist in

closing the aperture of the larynx.

POSITION OF THE CORDS.

Before describing the different forms of laryngeal paralysis

it is necessary to have a clear understanding as to the posi-

tions which the vocal cords may assume. These are four in

number. The first is the phonatory position, or position of

adduction (see Plate A, fig. 3, p. 517). Here the cords are in

the median line and almost in contact. In (juiet respiration

(see Plate A, fig. i, p. 517) the cords are separated by at

least twice the distance which separates them after death.

In forced inspiration the cords are widely apart in extreme
abduction, and almost in contact with the lateral walls of the

larynx (Plate A, fig. 2, p. 517). The remaining position, the
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so-called cadaveric position (Plate A, figs. 4 and 5, p. 517), is

that in which the cords are found after death, or after com-
plete paralysis of the recurrent laryngeal nerves— i.e., about
midway between the position of adduction and that of quiet
respiration.

Semon*has conclusively shown that the glottis is wider
open during quiet respiration (inspiration and expiration) than
after death, or after division of the vagi or recurrent laryngeal
nerves {vide p. 519)—the average width during quiet respira-
tion being i^i mm,, in the cadaveric positic - 6 mm. This
wider opening during life is brought about by a reflex tonus
of the abductor muscles, due to tonic impulses, received by
the ganglionic centres from the neighbouring respiratory
centre in the medulla oblongata. He further points out
that the adductors ordinarily serve the function of phonation
only. " Their respiratory functions are limited to (a) assist-
ance in the protection of the lower air passages against the
entrance of foreign bodies; (b) assistance in the modified
and casual forms of expiration known as cough and laughin?."

INNERVATION OF THE LARYNX.
Considerable difference of opinion exists as to the source

of the motor nerves of the larynx. The spinal accessory has
hitherto been looked upon as the motor nerve, and it was
thought that its fibres passed into the vagus where the nerves
are in close contact at the base of the skull. On the other
hand, the researches of Grossmann, Grabower, and W. G.
Spencer lend strong support to the view that the vagus (by
Its recurrent and superior laryngeal branches) supplies the
motor innervation of the larynx.

All the muscles of the larynx except the crico-thyroid, the
depressors of the epiglottis (aryepiglottic and thyro-epiglottic
muscles), and possibly the aryttnoideus in part, are inner-
vated by the inferior or recurrent laryngeal nerve, which is
purely a motor nerve. Risien Russ'ell has shown experi-
mentally that " the abductor and adductor fibres in the
recurrent laryngeal nerve are collected into several bundles
the one distinct from the other, and each preserving an
mdependent course throughout the nerve trunk to its'ter-

• Brit. Med.Jouni., January i, i8g8.
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mination in the muscle or muscles which it supplies with
motor innervation."

The superior laryngeal nerve contains both sensory and
motor fibres. It supplies sensory fibres to the mucous mem-
brare of the larynx, and motor fibres to the crico-thyroid and
the depressors of the epiglottis. As regards the arytenoid
muscle, it certainly receives innervation from the recurrent
laryngeal; fibres from the superior laryngeal have also

been traced into the muscle, but it is suggested that these
only traverse the muscle to reach the mucous membrane
covering it.

CORTICAL REPRESENTATION.

The remaining point to be considered is that of the central
motor innervation of the larynx. It is now known that
centres for abduction and adduction exist in close proximity
in the cerebral cortex. The experiments of Krause, Serr.on,

and Horsley show that there is, in each cerebral hemisphere,
an area of bilateral representation of the adductor move-
ments of the vocal cords, situated in the foot of the ascend-
ing frontal gyrus, just behind the lower end of the precentral
sulcus. After complete excision of this area, and allowing
the wound to heal, no paralysis of the cords is observed. If

novv the corresponding area in the opposite hemisphere be
excited, a bilateral adduction of the cords is produced as

completely as if the opposite area were intact.

Risien Russell has also shown by experiment in animals
that the abductor centre is situated a little in front of, and
below, the anterior extremity of the coronal sulcus, and
stimulation of this area on either side produces bilateral

abduction
; so that here again (as in adduction) a unilateral

cortical lesion cannot produce a vocal cord paralysis.

Abduction, being an involuntary respiratory movement, is

not, like adduction, dependent on the integrity of the corti-

cal centre, but has a more important bulbar representation,
the respiratory fibres sp-gingfrom a nucleus situated in

the ala cinerea in the lower half of the calamus scriptorius.
From these facts it follows that unilateral paralysis of a

vocal cord from a lesion of a cerebral hemisphere is not

possible. Cases in which this condition is reported to have
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existed have been recorded, notably by Garel and Dor ; but,

as Semen and Horsley point out, these cases are capable of

another explanation.

SEMON'S LAW.

Finally, in the consideration of the various forms of

laryngeal paralysis, the law established by Semon must
always be borne in mind—viz., " that in all progressive

organic lesions of the centres and trunks of the motor
laryngeal nerves, the abductors of the vocal cords succumb
much earlier than the adductors." This clinical fact has
been amply borne out by experimental research, which (to

put it briefly) has shown : (i) The abductors are the first

laryngeal muscles to lose their excitability after death.

(2) The abductor and adductor fibres preserve separate

courses through the recurrent laryngeal nerve (Risien Russell).

(j) That when these fibres are exposed in the living animal
to the drying influence of air, the abductors lose their

electric conductivity more quickly than the adductors. Should
recovery from complete paralysis of abductor and adductor
fibres occur, the adductors are the first to regain power.
Grabower has also shown that the nerve end plates of the
abductor fibres are much less complicated than those of the
adductors. These and other facts go to show that there is

an essential difference in the biochemical constitution of
the laryngeal muscles and nerves, and also in the nerve
nuclei from which they spring.

Nervous affections of the larynx may give rise to inter-
ference with the movemer. of the vocal cords, due to
disturbance in the function.^ the motor nerves ; or there
may be an alteration in the sensibility of the laryngeal
mucous membrane, the sensory nerves being involved in this
case.

Under the heading of Motor Affections of the Larynx
will be considered spasms, neuroses of co-ordination, and
paralysis.

Altered conditions of the sensory nerves may lead to hyper-
*^ lesia, anaesthesia, paraesthesia, and neuralgia.
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704 DISKASFS 0|- THE NOSE ANP THKOAT

MOTOR AFFECTIONS OF THE LARYNX.

LARYNGEAL SPASM.

Spasm, or excessive action, may affect all the muscles

of the larynx, or it may be confined to one or more groups o

them.

Of the first variety there is no distinct clinical evidence
though it is theoretically conceivable. Turning our attentior

to the three groups of muscles

—

\i/.., abductors, adductors
and tensors—there may he spasm of cither of them. Spasn
of the abductors has been met with in hydrophobia by Newtcii

Pitt. Spasm of the adductors is of frequent occurrence, and

is at times fatal. Spasm of the tensors sometimes occurs in

connection with spasm of the adductors, producing the con-

dition known as aphonia spastica.

The following variety of spasmodic affections of the larynx

will be discussed

:

1. Tonic spasm of the adductors (a) in children- t.^'.,

laryngismus stridulus : [b) in adults.

2. Clonic spasm of the adductors.

3. Spasm of the tensor and adductor muscles

—

e.g., aphonia

spastica.

4. Nervous laryngeal cough.

5. Laryngeal chorea.

6. Laryngeal vertigo.

7. Inspiratory spasm.

TONIC SPASM OF THE ADDUCTORS.

(A) Laryngismus Stridulus.

Synonyms.—Spasmodic croup; Spasm of the glottis ; In-

fantile laryngeal spasm.

Definition.—A spasmodic affection of the laryngeal muscles

met with in children, of sudden onset, and unaccompanied
by pyrexia.

i£tiology.— Usually met with between the ages of six

months and three years ; males are attacked in greater

number than females. As a rule the patient is in impaired

health and often rickety. Gee has pointed out that the

attacks are more frequent at the end of winter and beginning
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of spring, and explains the greater liability to the disease at
this period of the year as being due to the state of nervous
erethism produced by the children having been kept indoors,
during the winter, in warm and badly ventilated rooms!
Almost all the children who suffer from laryngismus are at
the same time rickety, but the exact connection between the
two diseases is not quite clear. A neurotic inheritance is also
frequently met with.

The exciting causes of the affection may be due to diseases
of the upper air passages, to teething, or to disorders of
the gastro-intestinal tract.

In other instances it may develop during or after an attack
of one of the acute specific fevers incident to childhood.
Pathology.—According to Semon and Horsley, laryngis-

mus may be a respiratory convulsion, the nervous discharge
starting from that portion of the centre which presides over
the adductors of the cords. Though the unstable condition
of equilibrium of the nerve centres is the prime cause of the
spasm, the immediate exciting cause is often some reflex irri-

tation such as occurs from the stomach containing too much
or improper food, dentition, the presence of worms, and
exposure to draughts.

\ivian Poore inclined to the view that the symptoms are
due to collapse of the soft tissues of the larynx from " sheer
flabbiness."

Eustace Smith emphasised the importance of adenoids or
some other form of nasal obstruction as the main factors in
the causation of the spasm.

Symptoms.—The mode of onset varies. In children who
are predisposed to larjngismus, an attack may be brought
about by cr>-ing, a fit of passion, or any reflex excitement as
above mentioned. If the attack occurs at night, as is usually
the case, the child wakes up with difficulty in breathing

;

inspirations are at first short, then slightly prolonged and
are attended with a crowing sound; the child appears
frightened and sometimes catches hold of its throat. In
cases of greater severity the breathing stops and the face,
which is at first pale, soon becomes cyanosed. The acces-sory
muscles of respiration act vigorously but no air enters the
chtst. The spasm may last from fifteen to ninety seconds,
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or in rare cases may not relax before the patient d

asphyxiated. In general, however, after a few seconds,

long, whistling inspiration is heard, and the breathing gn
ually resumes its normal character. Severe cases are usiia

accompanied by carpo-podal contractions

—

i.e., spasinoc

flexion of the thumb on the palm and the hand on the wri

the feet bent on the legs and the great toe abducted,

cases of still greater severity general convulsions occur a

may be accompanied by evacuation of urine and fteccs

;

to quote Cheadle, " Laryngismus, tetany, and general cc

vulsions are the positive, comparative, and superlative of t

convulsive state in children." This sequence of events

easily explained on the supposition of an overflow of nerve

energy from the laryngeal centre to the adjacent corti(

centres for the limbs. In other cases the spasm occurs in t

daytime and is only noticed when the child cries violently

gets excited. It is e.xceptional for only one attack to occi

they generally recur more or less frequently with increasi

or decreasing severity. After the attack is over the lit

patient seems quite well again and appears as if nothing h

happened. A tendency to laryngeal spasm in children is r

uncommon after whooping-ccugh.

Diagnosis.—The chief characteristic of laryngism

stridulus is its sudden onset and more or less abrupt termir

tion. As a rule there is no fever, hoarseness, or any oth

acute inflammatory condition in the throat or larynx, and

these respects it differs from the more prolonged but K

urgent dyspnoea of catarrhal laryngitis and of laryngi

diphtheria.

Prognosis.—The danger to life is greater in proportion

the youth and feebleness of the patient. If all the muscl

closing the glottis participate in the spasm, the attack will

shorter and less dangerous than when there is only part:

closure of the glottis. In the former case, carbonic ac

poisoning annihilates the excitability of the motor nerves

the adductors of the larynx before the respiratory centre

affected ; whilst in cases of incomplete closure of the glott

there is still sufiicient oxygen introduced to keep uu tl

nervous supply to the adductors so that the spasm co:

tinues.
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Treatment.—At the time of the attack the child should be
placed in a hot bath, and cold water sprinkled over the chest,
or the back flapped with a wet towel. In some cases, slap'
ping the buttocks will start respiration. If the spasm does
not yield to these simple measures, a few inhalations of chloro-
form will usually produce relaxation ; if not, intubation or
tracheotomy may be necessary. In the interval, the general
condition of the child and its hygienic surroundings should be
attended to. It is well to start treatment by clearing out the
alimentary tract by means of a suitable dose of calomel and a
mild saline. Especial attention should be paid to the diet of
the child

; fresh air and cold sponging are of the utmost im-
[)ortance. Light clothing and open-air exercise are infinitely
preferable to overclothing and confinement to warm, unventi-
lated rooms. In some cases lancing the gums gives relief.
Cod-liver oil, the hypophosphites of soda and calcium, and
the syrup of the iodide of iron are the drugs on which most
reliance may be placed. Bromide of potassium should be
given for some time in order to diminish the tendency to
spasm. Any disease of the upper air passages, such as enlarged
tonsils or adenoids, should be treated.

(B) Adductor Spasm in Adults.

iEtiology.—Glottic spasm may be caused by—
(I) Some form of local irritation-^.^., it is often seen when

the pharynx or larynx is being examined and especially when
local applications are made to vocal cords. It is not infre-
quent in acute and subacute inflammatory conditions of the
larynx. A foreign body entering the lower nharynx or larynx
may produce an extreme degree of glottic spasm—c - a
bread-crumb which goes " the wrong way."

"^
'

t^i Any lesion which causes irritation of one of the recur-
rent larj-ngeal nerves. On the right side, pleuritic adhesion
around the pulmonary apex, a tumour in the neck, or even a
iirs^e aortic aneur>-sm, may produce adductor spasm. On
the left side, aneurysm, malignant disease of the gullet or
the mediastinal glands, may cause the same symptom.

J; Central Netve Lcsums.—T^hes more often produces
glottic spasm than any other central cause and the symptom
mav be one of the earliest manifestations of the disease An
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f.

extreme form of spasm is one of the most distressing symi:

toms of tetany.

(4) Functional.—Hysterical spasm of the adductors is no

infrequent, and is often associated with other manifestation

of the disease

—

e.g., globus, difficulty in swallowing, etc. I

may be met with in the spasmodic or in a more continuon

form which is accompanied by slight inspiratory stridor.

Symptoms.—These are very similar to those seen in thi

child but generally they are less severe and life is rorel;

endangered.

Diagnosis.—This will be based upon a knowledge of th

causes which may lead to the spasm. It will be obvious tha

local morbid conditions of the upper air passages must h

carefully sought for, the chest must be e.xamined for tumour

of any kind, and the condition of the central nervous systen

must be investigated.

Prognosis.—In the adult the prognosis is almost invariabl]

good ; nevertheless, de Havilland Hall recorded one case ii

which tracheotomy had to be performed to avert threateiiec

death from suffocation.

Treatment—The treatment in the adult should be directec

toward removing the cause of the reflex excitability. Ir

the case already referred to, abstinence from tobacco a;

once cured the spasm ; it recurred two months later when £

cigar was again smoked for the first time. Any abnorma

condition of the nose, throat, larynx, or other organ shoulc

receive appropriate treatment, for as long as the reflex irrita

tion exists, so long will the tendency to spasm persist. Th{

chest must be carefully examined in order to exclude th(

presence of thoracic tumours which might involve and caus{

irritation of the recurrent laryngeal nerves. In the laryngea

crises of tabes the inhalation of amyl nitrite is said to givt

relief, and if the condition is due to hyperexcitability of th(

adductor centres, then all things calculated to irritate tht

larynx should be avoided

—

e.g., alcohol, tobacco, hot condi

ments, etc. Bromide of potassium is especially useful in

quieting the nervous system, and antispasmodics may alsc

be given (formula No. 46).

Faradism is sometimes effectual in stopping the spasm,

In a severe case of hysterical spasm of the glottis occurring
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in a young woman, the spasm, which had been urgent for

five hours, ceased five minutes after the application of
galvanism over the larynx and in the course of the pneumo-
gastric nerves ; twenty cells were used at first, and afterwards
thirty.

Semon recommends the patient to hold the breath for a
few seconds, and then make a series of rapid inspirations
through the nose with the mouth tightly closed.

RHYTHMIC CLONIC SPASM OF THE ADDUCTORS.
This condition generally occurs in association with similar

contractions of the pharyngeal muscles known as "nys-
tagmus " of the pharynx. As a rule a grave central lesion is

the cause of the symptom. I showed such a case at the
Laryngological Society of London; the patient has since
died of " general paralysis of the insane."

For such masons the prognosis is grave, and success in

treatment ( , laryngeal symptoms will entirely depend on
the possibilii of curing the general disease.

NERVOUS LARYNGEAL COUGi^

Closely allied to spasm of the adductors is a condition to
which the term " nervous laryngeal cough " has been applied.

In these cases separate spasmodic contractions of the
adductors are accompanied by similar contractions of the
expiratory muscles, giving rise to a hard, abrupt cough often
resembling the bark of a dog. This curious condition is

generally met with in both sexes between the ag^s of sixteen
and twenty. Sir Andrew Clark described a sim.lar affection
under the name of " the barking cough of ^ jberty." It

usually occurs in patients who are themselves neurotic or
have a neurotic inheritance. Gowers regarded some of these
cases occurring in boys as belonging to the affection known
as " habit chorea " or *' habit spasm," and the cough may
alternate with spasmodic movements in some other part of
the body. In another class of cases, also in boys, he has found
it always associated with the habit of masturbation, and
treatment had little or no effect until this habit was s oppcd,
and then the patients got rapidly well whatever other
additional treatment may have been employed.
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No local lesions in pharynx, larynx, or chest are foiin

associated with " nervous laryngeal cough" ; there is little <

no expectoration, and the cough is absent at night. Accord
ing to Clark, overfeeding occurred in all his cases.

In a typical case there is a single dry, hard cough comin
on every few minutes, or the affection may manifest itself i

paroxysms, consisting of a close succession of loud, drj

clanging, convulsive coughs, varying in intensity and dura
tion. The cough may last for months, or even years, am
apparently have but little effect upon the ordinary spcakitv

voice or on the health of the patient, but constituting ai

intolerable annoyance to those in his vicinity. A lad)

twenty-eight years of age, who had suffered from a couKh o

this nature for about two years, while on a voyage to Australi

in the hope of curing it, had so severe an attack of spasm c

the glottis that tracheotomy became necessai> jut she los

her cough. Mackenzie records a similar case. These case

show that although the disease is usually more troublesoni

than serious, there is nevertheless an element of danger in it

Treatment—As in all neurotic affections, the patient"

mode of life should be suitably regulated; early hours

regular exercise, and plain, wholesome food advised. Medi
cinally, nervine tonics and sedatives, such as formula Nos. j.

and 46, may be tried. The application of a cantharide

plaster to the spine over the fourth and fifth dorsal vertcbm
is beneficial in some cases. If all other plans fail, the questioi

of a short sea voyage should be raised. Semon states tha

in six out of the seven cases in which he ordered a sea voyage
the cough, which had previously resisted all kinds of treat

ment, disappeared within a short time—three weeks at th(

utmost—after the commencement of the voyage, and die

not return. In an inveterate case of the kind, in a lady af,'ed

thirty-one, seen by the writer, the cough was cured by ;

voyage, only to return on landing ; but the impression pro

duced upon the patient by a very strong intralaryn^ca

faradic shock, coupled with the assurance of its effiracy

immediately and permanently cured the cough, whicli hi:

never yet returned.
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SPASM OF THE TENSORS OP THE VOCAL CORDS.

Dysphonia tpastica ; Aphllionf^ia laryn^ca spastica.

A spasmodic and irregular contraction of the tensor muscles
of the cords, with some associated spasm of the adductor
muscles; the thoracic muscles are frequently involved. It

only occurs on attempted phonation. A variety of this con-
dition was termed " moj,Mphonia " by B. l-'racnkel. In this

form the spasm only occurs when the voici; is used for pro-

fessional purposes as in public speaking or singing, while for

ordinary conversation the voice re iiains normal.
This affection is one of the " occupation neuroses," and is

analogous to "writer's cramp"—in fact, it may occur in

connection with the latter disease ; hence Morell Mackenzie
suggested that it should be called " speaker's cramp." It

consists of a spasm of the muscles of Ihe larynx, together
with disturbance of their co-ordinating power.
Symptoms.— In the most marked form, the greater the

effort the patient makes to speak, the less voice he produces.
In the less severe varieties the patient is able to speak a few
words in his ordinary tone of voice, then he either fails to
articulate or does so in a hoarse tone; and this, in its

turn, is followed by the normal voice. In some cases the
spasm is so prolonged that it leads to a sJght degree of
cyanosis.

On laryngoscopic examination of a severe case the cords
nay be seen to be so closely adducted during phonation
that there is no opening for the expiratory current of air ; in

the less severe forms the cramp-like spasm is limited to the
anterior part of the cords and it is only momentary. During
respiration the appearances are quite normal. In another
variety of phonatory spasm the patient is unable to control
the pitch of his voice ; this is much the same condition as
occurs when the voice " bn ks." It persists during life.

Laryngoscopic examination \.s~ -«vealed no organic lesions.

Prognosis.—Up to the present :ime but little success has
attended the treatment of these cases ; in a few well-marked
examples there has been improvement, but the majority has
littied all the methods of treatment which have been carried
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Treatment—The first thing to be done is to insist iip(

the systematic employment of vocal exercises and lessons
elocution. Internal medication is of little or no value,
constant current applied to the brain and spine is said to 1

more useful than a local application to the larynx. Nervii
tonics, such as strychnine, iron, and arsenic, may be a
ministered should the patient seem to require them. The nos
naso-pharynx, pharynx, and larynx, should be careful
examined, and if any abnormal condition exists, it shoul
be appropriately treated.

As illustrating the reflex origin of aphonia spastic
Jonquiere recjrds a case in which cure was effected t

pressure on the ovaries.

I

I

I :

LARYNGEAL CHOREA

Under the head of Laryngeal Chorea have been include
cases in which not only the adductors of the larynx, but als

the expiratory muscles of the chest and abdomen are affectec

producing a barking cough. There can be no advantage i

grouping these cases with chorea, from which they diffe

essentially, inasmuch as in every instance some particula
set of muscles is called into action, and the sound producei
does not vary, whereas the very essence of chorea is dis

ordered involuntary action, so that it is impossible to predic
what will be the next movement of the patient.
The difficulty of making a laryngoscopic examination ii

patients suffering from general chorea is so great that it i

hardly possible to say whether the laryngeal muscles alsi

participate in the choreic condition. There is a growinj
consensus of opinion that the term " chorea of the larj n.\

'

should either be entirely given up or restricted to case:

in which true choreic movements of the vocal cords occui

in association with similar movements in other parts of th(

body.

LARYNGEAL VERTIGO.

Laryngeal Syncope.

Definition.—This term has been applied to a form ol

laryngeal spasm which is immediately followed by vuitiKO
and unconsciousness.
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Since attention was first directed to the subject by Charcot
in 1876, other cases of the kind have been recorded from time
to time.

In 21 of the 2, cases collected by Dr. de Havilland Hall
the sex is stated, and it is a remarkable fact that in all
but two, men were attacked, and usually at the middle period
of life.

On physical examination, no very striking or constant
signs are to be detected

; granular pharyngitis, enlargement
of the faucial or lingual tonsils chronic laryngeal or bronchial
catarrh are the conditions most frequently seen. Some of
the patients have been gouty or arthritic, and in others
arterio-sclerosis has been an established feature.
The exact nature of the attack has not yet been definitely

settled. By some it is regarded as being due to congestion
of the cerebral vessels, brought about by the interference
with the return of blood from the brain, consequent on the
paroxysm of coughing. As a result of the cerebral conges-
tion there is disturbance of equilibrium, giving rise to
giddiness. By Massei laryngeal vertigo is placed in line with
epilepsy and he refers it to an irritation of the vagus.
Charcot regards it as analogous to Meniere's disease, the
afferent nerve being the superior laryngeal, and according to
his view the term " laryngeal vertigo" should be restricted to
cases in which the loss of consciousness appears independ-
ently of the passive congestion brought about by the cough.
McBride is of opinion that the symptoms are caused by
forced expiration with closed glottis, and Weber showed that
this may lead to weakening and ultimate stopping of the
heart's action, giving rise to vertigo and even loss of con-
sciousness. Elsberg points out that it is to the very com-
pleteness of the spasm of the adductors that the brief duration
of the attack and the safety of the patient are due, the total
spasm producing unconsciousness, which is followed by
relaxation of the spasm.
Symptoms.—The attack usually commences with a feeling

of discomfort or irritation referred to the larynx ; thereupon
the patient starts coughing, and, after a paroxysm more or
less violent, he suddenly becomes giddy and may fall to the
ground unconscious; loss of consciousness when it does
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occur is only of momentary duration. Convulsive mov
ments are sometimes present. The tongue is only rare

bitten. Involuntary urination does not occur. The face

generally congested, but it may be pale, and in this latt

state we have an instance of true laryngeal vertigo

—

i.e., u

consciousness which is not associated with cyanosis. Tl

attack is not usually followed by any appearance of hea\

ness but occasionally the patient has some confusion

mind. The frequency of the attacks varies considerably. '.

one of Charcot's cases they amounted to fifteen in one da

Cartaz's first patient had only two attacks in all. Masse:

first patient had but the one attack.

Diagnosis.—Laryngf i vertigo must be distinguished fro

the laryngeal crises of tabes and from petit mal. The absem

of such symptoms as loss of knee-jerk, Argyll-Kobert<(

pupils, "lightning" pains, will usually suffice to exclude tabe

In petit vial, though there are giddiness and temporary lo

of consciousness, the attack is not preceded by a paro.w s

of cough. As regards the biting of the tongue in larynge

vertigo, this has been attributed to the violence of the couj:;!

it is, moreover, not a common symptom. The absence '

involuntary micturition, which has been constantly noted i

laryngeal vertigo, is another distinguishing point between th

disease and epilepsy. It is important that the nasal passag(

should be examined, as the vertigo may be of aural origin ar

dependent on the nasal condition.

Prognosis.—Though the attacks are somewhat alarmir

in appearance, they are not very dangerous. Of the twcnt;

seven cases to which reference has been made, death occiifi

in two ; in one the patient died in an asthmatic paro.w sii

but in the other it was directly due to the attack.

Treatment.—Should there be any affection ofthephaivn

such as granular pharyngitis, elongated uvula, enlarge

lingual tonsil, or chronic laryngeal catarrh, these should r

ceive appropriate local treatment. In a case of de Ha\ ilLii

Hall's, the symptoms disappeared after granular phan ngit

had been treated with the galvano-cautery. Countn-init;

tion over the larynx, and the internal administration i

bromide of potassium have usually had good rtsuit

Spraying the pharynx and larynx with a 5 per cent, .solutiv
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of cocaine, as soon after the commencement of the attack as
possible, is well worth a trial, but this method of treatment
should be cautiously employed, for fear of initiating the
cocaine habit.

DIPLOPHONIA.

Diplophonia is a term* employed to denote the simul-
taneous production, during phonation, of two tones differing
in pitch. E. C. Morgan, who has written an able article on
this affection, with a bibliography, describes it under the
heading of " Diphthonia, or Double Voice." Temporary
diplophonia may be produced by pellets of mucus adhering
to the free border of the vocal cords.
Gibb described a case in which diplophonia resulted from

a ound of the left vocal cord. It occasionslly results from
the presence of a nodule on the vocal cord, or it may be
caused bv paresis, resulting from chronic laryngeal catarrh.
Treat ent must be directed to the removal of any local

abnormal conditions.
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MOTOR PARALYSIS OF THE LARYNGEAL MUSCLES.

Paralysis of the Muscles supplied by the Recurrent
Laryngeal Nerves.

.As already mentioned, the muscles supplied by these nerves
are those which adduct and abduct the vocal cords.
The paralysis may be caused by central or peripheral nerve

lesions or by myopathic conditions, and the affection may be
one-sided or bilateral.

(.n Central Nerve Lesions.—While tabes is the most
frequent central cause of abductor paralysis, it may also be
found in cases of disseminated cerebro-spinal sclerosis, bulbar
hsmorrhages, syringomyelia, and syphilitic disease of the
brain or its membranes.

ih> Peripheral Nerve Lesions.-The usual lesions giving
rise to abductor paralysis are aneurysms of the arch of the
aorta, cancer of the oesophagus, mediastinal tumours, enlarged
bronchial glands, any enlargement of the thyroid gland, or
"ther mischief implicating the trunks of the recurrent
laryngeal nerves or their peripheral fibres. The right
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recurrent laryngeal may also be involved in pleural thickeni

of the apex of the lung.

Amongst the paralyses caused by toxic influences

commonest are those produced by diphtheria and loi

poisoning, while other instances of neuritis have been recorc

as a result of pneumonia, enteric, scarlet fever, rheumatis

influenza, and arsenic.

(c) Myopathic Paralyses.—With regard to this cause

may be said that, owing to their exposed position the poster

crico-arytenoid muscles are liable to suffer in wasti

diseases.

Concerning reflex paralysis, Sir George Johnson suggest

that pressure on one vagus might set up a centripe

irritation which would involve the vagus (or laryng(

muscleb f the opposite side.

Paralysis of the Adductors.

The chief muscles for adduction of the vocal cords arc t

crico-arytenoidei laterales, and in this they are assisted by t!

arytenoidetis and thyro-arytenoideus muscles.

JEXvAogy.—Anaemia, neurasthenia, and hysteria arc tl

chief predisposing causes of bilateral adductor paralysis. 1

other instances it may be induced by catarrhal conditions

the larynx. Irregularity in menstruation and pregnancy aL

predispose to it. It usually occurs in women, but I hai

reported a case in an adult aged thirty-five, and seen sever

cases in males about the age of puberty. The exciting caus(

are traumatism, such as removal of a tooth, emotio

especially fright, the onset of some acute diseases such s

laryngitis, tonsillitis, pneumonia, and exposure to cold. 1

may be the first evidence of hysteria, or may follow otht

hysterical manifestations. The Great European War ha

provided a large number of cases of functional aphonia. I

the majority of instances the soldiers thus affected have bee

in close proximity to high explosives, or have been buriei

for hours in the debris caused by an exploding shell. Th

most intractable case seen by the writer was that of a pov ei

ful, Well-built soldier who was in the water for seven hour

after the sinking of the Royal Edward. He saved himself bi
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clinging to some wreckage, while four of his mates dropped
oft one by one and were drowned. In addition to the
functional aphonia, this patient d( veloped intense mental
depression with suicidal tendencies ; eventually he recovered
all his mental faculties.

Morbid Anatomy and Pathology.—As this is essentially a
functional disease, and does not lead to a fatal termination,
no lesions have been described either in the nervous or
muscular apparatus of the larynx. In most cases one has
to do with paresis rather than complete paralysis.

Symptoms. — The outstanding symptom of bilateral

adductor paralysis is aphonia; it usually comes on and
disappears with equal suddenness. The patient may, how-
ever, cough and laugh quite naturally, and if frightened,
may cry out or scream involuntarily. When phon£.tion
is attempted during a laryngoscopic examination, it will be
seen that in some cases the cords fail to approach the middle
line ; in others the cords come nearly up to the middle line,

leaving an elliptical opening 2 mm. or 3 mm. wide (Plate B,
fig. 6); and again, in others, though the cords actually
meet in the middle line, nevertheless no sound is heard.
The ventricular bands sometimes approach one another so as
to conceal the vocal cords. Very frequently a diminution or
loss of sensibility in the mucous membrane of the larynx
and pharynx coexists with the loss of movement in the cords.
Diagnosis.—The presence of aphonia and the laryngo-

scopic appearances suffice for the establishment of the
diagnosis. When a young female has no difficulty in cough-
ing, but is unable to phonate, functional aphonia should be
suspected. The existence of conditions interfering mechani-
cally with the approximation of the cords will render the
diagnosis of functional aphonia untenable. The possibility,

especially in military service, of the aphonia being simulated
should always be borne in mind, k sharp application of the
faradic current to the vocal cords will often complete the
diagnosis and the cure at the same time.

Prognosis.—This affect-on is not attended with any risk

tn life, and almost invariably terminates in coniplete and
sudden restoration of the voice. On the other hand, I have
had a patient under my care who resisted the most persever-
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i

I

ing and energetic treatment, although the vocal mechanis
was proved to be perfect by the fact that, on faradising t

patient while she was lightly under the influence of ethi

she called out loudly, but immediately lost her voice (

regaining complete consciousness.

Frequent attacks of functional aphonia in a delica

patient should suggest a careful examination of the lung

because it has been frequently noted that this type of aphon
may herald tuberculous disease of the larynx.

Treatment.—The first line of treatment should be i

improve the general health of the patient and to remove ai

of the predisposing factors which are likely to have assistt

in bringing about the loss of voice. The preparations
iron should be given for anaemia, while strychnine \vi

improve muscular tone, and will often prove to be tl

most efficacious remedy in these cases. It should be given i

doses commencing with ^V grain, and gradually increased I

iV grain, three times a day, or even until physiological effec

are produced.

No attempt to restore the voice by local applications c

other methods of " suggestion " should be made until th

general condition of the patient is satisfactory. The neglet
of this precaution has been the cause of mmv failures in th

treatment of aphonia.

Having succeeded so far, an attempt to restore the voic

may be made by one of many methods, in each of whic:

the employment of some powerful mental or physica
stimulus is involved.

In some of the milder cases the application of a brush to thi

lower pharynx or, better still, to the larynx, coupled with th(

assurance of the surgeon that the voice will immediate!}
return, will be often successful.

Strong emotional or mental stimuli have cured man)
cases of functional aphonia—c.o-., one hears that a voiceles-

and wounded Scot immediately regained his long-lost voice

when he discovered that his change was short by threepence!
But of all stimuli, the faradic current is the best and act^

most surely when Macken2ie's intra-laryngeal electrode ii

used. The current which is employed at the first sitting

should be sufficiently strong to give a very decided shock,
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Otherwise faradisation may fail entirely. It is well to impress
the patient that immediately the shock is felt the voice will
return. A friend of the patient should be present. Should
faradisation fail, galvanism may be tried, or the static current
as recommended by Fletcher Ingals. In fact, it is highly
probable that any novel device capable of producing a sudden
shock or impression will succeed, if the patient has no doubt
as to the surgeon's confidence in the remedy. It is of the
utmost importance in the treatment of functional aphonia
that the surgeon impresses on his patient the absolute
certainty of the success of the treatment which he is about
to adopt.

When the current has passed, the patient must immediately
start speaking ; if she hesitates, full assurance must be given
that the voice has returned, and she must be hustled into
talking at once, even though the voice returns to the accom-
paniment of tears. A placebo in the shape of a pill containing
valerianate of zinc may then be ordered, in order to " prevent
the voice failing again." If the surgeon has no faradic current
at hand, equally good results may often be obtained by
applying some unpleasant chemical such as nitrate of silver
or perchloride of iron to the larynx.

Such cases as these are amongst the few laryngeal affec-
tions in which " suggestion " is indicated and is indeed neces-
sary. It is because medical men fail to recognise its value
in these limited fields of disease that patients drifi into the
hands of the " Faithhealer,' the " Christian Scientist," the
" Nerve Vibrationist," et hoc genus omtie, finally, perhaps,
only obtaining relief by a pilgrimage to Lourdes or by
muttering incantations over the shrine of some historic
deity, whose powers of healing are duly lauded and attested
by the cheaper issues of an irresponsible and ignorant Press.

Unilateral Adductor Paralyses.

This has been described, bu* its existence, apart from other
than local causes, is highly problematical, and the cases
which have been reported are capable of being explained
iii other ways. The most probable explanation is that there
was complete unilateral paralysis of the recurrent nerve, the
vocal cord being in the cadaveric position, and not abducted.

f (

:

"I f 1(1

\l

ti

;!
I'i



I

\ I

720 DISEASES OF THE NOSE AND THROAT

Paralysis of the Abductors.

This may be uni- or bilateral according as one or both
the posterior crico-arytenoid muscles lose their innervati
from the recurrent laryngeal nerves.

iCtiology.—The most frequent cause of abductor paraly
is pressure upon one pneumogastric or recurrent laryng
nerve by a thoracic aneurysm (fig. 248), by involvement ir

cancerous growth of the oesophagus or of the neighbouri
infected mediastinal glands. As a rule only one cord
affected, but occasionally both recurrent nerves are invoivf
so that a bilateral abductor paresis is produced. Tumours
the neck—f.j"'., goitre or a dermoid cyst—may press upon
produce paresis of the recurrent nerve. The writer has sc

one case of paralysis of the left vocal cord associated \vi

mitral stenosis
; whether the recurrent was affected by t

enlarged auricle or by pericardial adhesions in its neighboi
hood has not been determined.

The right nerve may be paralysed by becoming involv
in pleuritic adhesions of the corresponding pulmonary ape:

Central nerve lesions may cause abductor paralysis. (

these the most frequent is tabes, wl^ile disseminated cerebr
spinal sclerosis, bulbar paralysis, syringomyelia, and syphilil

disease of the brain or of the membranes at the base of tl

skull account for a smaller number of cases.

Abductor paralysis may be of toxic origin. According
Heymann lead-poisoning is the most frequent cause, whi
other cases have been noted after diphtheria, scarlet feve

enteric, and other acute specific infections.

Finally, and in rare instances, the paralysis may be due I

wasting diseases or to local myopathy in progressive muscul;
atrophy. It may simplify discussion if unilateral and b

lateral paralysis are dealt with separately.

Unilateral Abductor Paralysis.

Symptoms.—These are often so slight that, without
laryngoscopic examination, it may be impossible to diagnos
the condition. Very frequently there are no larj'ngeal symf
toms whatever and the paralysis is only detected by c chanc
examination. Owing to its longer course the left recurren
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1

coZ'Lm'" ''^r*'^ '^r '^' "«''*• O" ^^*=o""t Of the

fi.Twr^-^'*""^°^ '*''' unaffected cord (Plate C.

cStlin il! T^ '"'^ ^ '•"''= ^'^^^^'^^' b"» 't '"^^y be to a

ot Irfir^ *'°Y^'/""'^h. or feeble. The breathing is
not interfered w.th. though there may be slight dyspnoea

T.:ZT
•''."'^ P°f bly <iue to the fundamental mSS

.nsS?oTT^ •

^'
't?^^ ^^"

'
'^^^J -•" be seen, during

nsp,rat.on to be immobile in the median line (Plate C.

u- l\u .

<=0"dition may be preceded by a staee of

becometr.1 V f
'"P'" °^ '^'"^ ''""'' '^^ adductors maybecome paralysed also, and then the cord assumes the place

he so-ca led cadavenc position (Plate C. fig. 10). This isfollowed by further deterioration of the vo ce If the lesion

.."n off th'
P°'"\^*.^^'?,^« the superior laryngeal nerve Tr

TlarvLtl ^"^ ^"' '"\^' '^^^^'^^^'^ "'^b anesthesia oftne laryngeal mucous membrane.

cor^d^'trnTi^;'-"^"
'^'

f"^'" ^^'-^S" *be paralysed vocalcord will be seen motionless in the middle line, because

L ef:n"trrd"'
"'°" °' *^^ ^^^^-^^ muscles whil

later on the cadaveric position may be assumed.

tinS??""^"^""^*?^'
'^^"^*'^'- P^^^'y«'« has to be dis-

nd f^^m fi!T 'T^u'*'
P''"'^^^'^ °f *he recurrent nerve,and from fixation of the cord as a result of disease of therco-arytenoid joint. The points of differentiation frorn he

A h" r P*"";
" " "^ '^'^^"^^^^ ""^- the head of BUateraAbductor Paralysis (p. 723).

for^bv?h.'^^'^"i"'^
is more 'severe than would be acco-'nted

ource of oh"; ''T'
°^°"' '°'"^' '* "^^^ ^^'^" ^e that a second

nd that "h/r " " P^'^^"' '" ^'^^ ^^^^bea or bronchi.

^^^^^z:^^;:^''' 'y ''' -- ^— -^^^'^

wi!h th.l?'' ""^i

'^^"''°'' P"'""'y^'^ *bere exist conjointlyUh the laryngeal symptoms other paralytic manifestation's
n the d...,a,n o^.: a hypoglossal or ofthe facial, one will be led

rtlba?"vS:Mr
''"''.'• '' P^"'"^^^^ ^^^'- ^for example.

Da ;i V r. '^f u
P^'^bymeningitis). Where lar- nr^ea

KLT' "'l'^
^"^"^taneous paralysis of the alatal^nd

pharyngeal muscles, and the steino-mustoid and the upper
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part of trapezius of the same side, it is quite possible th

both the vagus and the spinal accessory nerve are involv

in a similar lesion

—

e.g., basal pachymenip.o'itis or a multij

nuclear lesion. The writer has re.r.-y.u,] u,. interest!

case of ihis kind due to syringomyel i in a giii a^'t; i seve

teen. The coexistence of abductor u liysis oi ne sic

and cadaveric position on the other, s t-n'tios a iesi^n oft

two recurrents, or of the two vagi, or of their nuciti of origi

with more complete paralysis on one side than ihe other.

Prognosis.— In some cases, where enlarged glands or

syphilitic growth has caused the paralysis, the absorption

the tumour pressing on the nerve has resulted in restoratii

of function. It is to be remembered that not only are t

abductor fibres more prone to succumb to organic disea

than the adductor fibres, but they are also less capable

recovering from it. In cases in which the disease is due tc

neuritis, or is of myopathic origin, a more or less complt

cure may be expected. If the abductor paralysis has bei

followed by adductor paralysis, the vocal cord will assur

the cadaveric position, and, should this condition exi

for any considerable time, there will not be much hope

improvement.

Unilateral abductor paralysis, in itself, does not endang

life ; the gravity of the con lition depends upon the fact th

ii is so frequently due to some grave organic disease ; heni

the recognition of its existence should lead to a caref

examination of the patient in order to discover the cause

the paralysis. In a large proportion of cases this will 1

found to be an aneurysm of the aortic arch or some oth

form of intrathoracic tumour. Frequently it is impossib

to detect the earlier phases of an aneurysm which m;

affect the recurrent laryngeal nerve, but does not at the san

time produce physical signs in the chest. Under all sue

circumstances a skiagraph of the chest should be made, f<

by this means an intrathoracic swelling or other pathologic

condition can often be discovered. In the absence of a

such physical signs, the central nervous system must 1

examined, and the fact remembered that paralysis of

vocal cord may be the earliest sign of tabes or some othi

grave neurosis. The possibility of unilateral abduct(

ti i
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paralysis being followed by bilateral affection of the abductor
muscles has to be taken into consideration. Cases of the
kind have been recorded.

The writer has brought forward^ five cases of unilateral
abductor paralysis in which the cord completely regained its
normal power of movement. In each case the chest and
nervous system had been very carefully examined by expert
physicians and radiographers, but without discovering any
gross lesions in these localities.

These cases are mentioned here because there has been a
tendency to teach that a case of abductor palsy forebodes
serious evil, and if no serious causal factor could be established
yet its presence has often been assumed. To minimise the
clinical importance of an abductor paresis is far from the
writer's intention

; he only desires to state that the " black-
cap •' attitude should not always be assumed, especially in
the absence of physical signs which would warrant a serious
prognosis.

Treatment.—This will entirely depend on our success in
discovering the cause of the paralysis. If such a factor can-
not be established, the physician should make periodical
examinations of the patient, so that the supervention of any
diagnostic symptom or physical sign would enable early
suitable treatment to be instituted.

;I f

Bilateral Abductor Paralysis.

This is a rare condition, and is confined almost entirely to
adult males.

The {etiological factors have already been stated, but it
may be pointed out that large intrathoracic aneurysms and
malignant disease of the gullet or of the meaiastina account
for the majority of cases.

A case of bilateral paralysis due to the pressure of a peri-
cardial effusion on both nerves has been observed. Sir George
Johnson and Baeumler have recorded cases in which pressure
on one vagus has caused bilateral recurrent paralysis • the
tormer writer put forward the view that in these cases organic
chancres in the nerve centres arc set up by the pressure on

• Vide Proc. Roy. Soc. MeA, Uryngolog. Section. May 2, 1913.
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one pneumogastric, which infli :nces the nuclear origir

both nerves, and so brings about a bilateral paralysis of

recurrent nerves.

S]mintoms.—The outstanding symptoms are stridul

inspirauon, which is also present during sleep, and gi

dyspnoea on exertion. Expiration is not affected, and
voice may be little changed, because the cords are adducti

Examination.—The glottic aperture is narrowed t(

chink when the bilateral abductor paralysis is compl
but when, as often occurs, it is not complete, the glo

may be more elliptical and the difficulty of inspiration 1

severe.

Diagnosis.—The diagnosis will be arrived at by inspect

of the cords and noting the absence of any abduction

inspiration.

Almost identical appearances may result from previ(

inflammation of the crico-arytenoid joints, and when
acute stages have passed off and left the vocal cords ;

ducted, a differential diagnosis may be very difficult. Uni

such circumstances we must depend on the history of a

acute laryngeal inflammation, the presence of any lo

irregularity in the arytenoid regions, and the absence

physical signs in the chest, or of radiographic evidences

disease therein, as well as the absence of any signs of

volvemeni of the central nervous system {vide ^tiok
of Abductor Paralysis, p. 720). The writer perforn

tracheotomy on such a case twenty-two years ago, a

but for the laryngeal condition, the patient is still alive a

well (1917), but cannot dispense with his cannula.

Spasm of the adductors might, at first sight, be confound

with bilateral paralysis of the abductors, but the attack is 01

of very short duration, and on inquiry it will be found to lia

come on suddenly, and in the interval the breathing will

easy and the vocal cords will be found to move normal

Moreover, spasm of the adductors is most frequently met w

:

in children, whereas abductor paralysis is almost confined

adults.

Inspiratory spasm (perverted action of the vocal con

at first sight may suggest abductor paralysis, but on j^ctti

the patient, during a laryngoscopic exammation, to niakct
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sound " e " for some seconds until sudden inspiration becomes
a necessity, the cords will at last bs seen to separate.
The difficulty which may be encountered in determining

the carse of a bilateral abductor paralysis is illustrated
by the following case :

>'r. H. B., aged forty-four, was seen by the writer, October 31, 1911 He
was confined to bed and had great difficulty in breathing. During the pre-
ceding summer and autumn he had complained of pains in the right arm and
hand, which had been regarded as a neuritisof alcoholic origin. When I saw
him both vocal cords were in the position of adduction, breathing was
stridnlous, and his general distress was aggravated by the accumulation
and expectoration of a large quantity of mucus from the lungs. The latter
were overdistended, and fine rales were to be heard everywhere. He took his
foa well, mul had no pain nor difficulty in swalloivinf;. two physicians who
exammed his chest failed to find any .sign ot aneurysm or growth in his chest.
After a week the patient d^ed. and the post-mortem examination revealed a
large malignant ulcer in the gullet, about 12 inches from the teeth, and
both recurrent nerves were involved by infected mediastinal glands.
Circumstances prevented a radiogram being taken, otherwise it might have
much assisted in the diagnosis.

Prognosis This is necessarily serious when the bilateral
paralysis is fau.y complete, because the cause of the paralysis
IS generally a grave lesion, and at any moment dysp.icea may
become extreme and asphy.xia can only be avoided by opening
the wmdpip.. The danger will be less imminent when the
abductor p .ralysis is not complete, and may even pass away
altogether if the adductors succumb and the cords assume
the cadaveric position.

Treatment.—Owing to the serious nature of the funda-
mental cause of the paralysis, treatment is rarely of any
permanent value. Its nature will naturally be determined by
the causative factor.

The most important question to settle is the one raised by
Semon

:
'« Under what circumstances is tracheotomy to be

performed in these cases, and at what period of the disease ?"

1 he general principle he has laid down is one .vhich nearly
all laryngologists will be prepared to accept—viz., "In a
case of bilateral paralysis of the posterior crico-arytenoid
muscles, m which a considerable stenosis of the glottis
has taken place and marked dyspna?a is present, unless
'i^'ithm a short time not only subjective relief, but an actual
-niargement of the glottic opening has been obtained by
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whatever method might be employed, then tracheotomi
ought to be performed without delay, not as a means of cure

but as a prophylactic measure, with a view to the subsequen
removal of the tube, in case any later therapeutic efforts shoulc

produce a real cure of the affection." Unfortunately, however
as already stated, when once tracheotomy has been performed

the cannula can very rarely be dispensed with.

When the difficulty in breathing has a double source

—

e.g.

adduction of the cords as well as pressure on the trache:

lower down—a long flexible tracheotomy tube (Kunig'i

cannula, fig. 249) should be inserted in order that it may b<

possible to pass beyond the obstruction. By this means th(

writer was once enabled to give a patient complete freedorr

from dyspnoea and to prolong his life for a fortnight ; this

Fig. 240.— Koniff's I.onjj Flexible Tracheotomy Cannula.

respite was of extreme importance, because he had not

hitherto made his will nor set his business affairs in order.

I

Complete Recurrent Paralysis.

This condition involves both abductor and adductor fibres,

so that the cord or cords assume the cadaveric position.

iEtiology.—Any of the causes already mentioned which

lead to paralysis of the abductor fibres may in course of time

involve the adductor fibres also.

Symptoms.—A complete unilateral paralysis affects the

voice rather than induces any difficulty in breathing, liven

the voice may improve in the course of time if the unaffected

cord " compensates " to the extent of crossing the middle

line so as to approximate the other cord. Under these circum-

stances the arytenoid of the acting cord may pass in front

of that of the paralysed side.

if
V
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When the complete paralysis is bilateral, the patient is

quite aphonic and there is, of course, no dyspnoea.
Examination.—During a deep inspiration the affected cord

cords will be seen to be motionless in the cadaveric position
(Plate B, fig. 9, p. 717).

The diagnosis, prognosis, and treatment will be
gathered from what has been already stated when discussing
other forms of recurrent nerve paralysis.

Paralysis of the Interarytenoideus.

From its exposed situation this little muscle is extremely
liable to injurious influences. It is readily involved in inflam-
matory mischief of the mucous membrane covering it, tuber-
culosis of the larynx seems especially prone to affect it, and
it often succumbs in hysteria. In the two former cases the
cause of the paralysis is a myopathic process.

In uncomplicated cases of paralysis of the arytenoideus, the
cords approximate in the anterior two-thirds, but leave a gap
at the posterior third (Plate B, fig. 7, p. 717). The condition
is accompanied by a certain amount of hoarseness and rapid
fatigue of the speaking voice owing to the phonatory waste
of air. When, as sometimes happens, the internal tensors
are also paralysed, the appearance represented in Plato B,
fig. 8, is produced.

The treatment is the same as that for the other forms of
adductor paralysis but the affection is sometimes very
obstinate.

Paralysis of the Internal Tensors of the Vocal Cords.

Paralysis of the Thyro-arytenoid Muscles.

iEtiology.—Over-use of the voice, laryngeal catarrh,

anaemia, early tuberculosis of the larynx, and hysteria are
the chief causes of this condition. Mackenzie thought it

probable that an actual sprain of the muscle from undue
effort in vocalisation might be a cause. Some loss of power
in the thyro-arytenoid muscles is frequently met with accom-
panying other forms of laryngeal paralysis arising from

(I

'[I

11-

! . f Li

n'
i

. (' w f i
hi

. 1

t:
f F;

I



728 DISEASES OF THE NOSE AND THROAT

central nerve lesions, and in commencing paraJysis of the
adductors the internal tensors are often the first to go.
Symptoms.—Feebleness of the voice, or hoarseness, is the

usual symptom. The cords are generally congested and
relaxed

; on attempted phonation, an elliptical opening is left

between them (Plate C, fig. 6). Occasionally only one
cord is affected, so that on attem^^ied phonation the healthy
cord will lie straight in the median line, whereas the free
margin of the affected cord will present a concave appearance.
Treatment.—If due to over-use or straining of the voice,

complete rest with sedative inhalations and internal adminis-
tration of strychnine in full doses should be ordered. If the
voice remains feeble, galvanism or faradisation should be
employed endo-laryngeally, the latter form of electricity bcin;,'

especially useful in hysterical cases. Lessons in voice pro^
duction may be of great value when the trouble has been
brought about by faulty methods of vocalisation.
When the disease has lasted many months or a year, I have

never found any treatment of much value, in spite of
intra-laryngeal electrical stimulation and local injection of
strj'chnine.

Paralysis of the External Tensors of the Vocal Cords.

Paralysis of the Crico-thyroid Muscles.

iEtiology.—In paralysis of these muscles the superir:
laryngeal nerve is affected. The lesion may be unilateral or
bilateral. Diphtheria is the most frequent cause, but a cold
blast of air, pressure of enlarged glands on, or direct injury to
the nerves have also been noted as causes. The condition is

uncommon.
Symptoms.—According to Gottstein, paralysis of the

external tensors gives rise to a rough, deep voice, which the
patient is unable to modulate for the production of high notes.
On laryngoscopic examination in bilateral cases, the glottis
has a wavy outline

; in unilateral cases, the affected cord will
be seen to have a wavy outline, to be less tense than its

fellow, and lying at a somev/hat lower level. In Heymanns
cases concavity of the free border of the vocal cords 'was the
only objective evidence of their loss of tension.
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Mygind states that obliquity of the glottis, the anterior
commissure being tilted towards the weakened side, is the
characteristic sign of paralysis of one crico-thvroid muscle
Owing to the superior laryngeal nerve being the sensory

nerve to tho mucous membrane of the larynx, there will also
be anaepthes.a of the parts supplied by it.

Prognosis—The danger in these cases depends upon the
associated anesthesia, whereby food and foreign bodies may
enter the larynx and set up pneumonia. The possibility of
cure will, of course, depend upon the nature of the lesion; as
a rule diphtheritic cases recover.

Treatment—In diphtheritic cases the paralytic condition
of the muscles is best treated by stimulating liniments or by
external blistering, and by the use of faradisation or gal-
vanisation, :n which it has been recommended that one pole
IS to be placed in the pyriform sinus. Strychnine should also
be given internally or by hypodermic injection. Mercury or
iodide of potassium will be given if the cause of the paralysis
can be traced to a syphilitic lesion such as basal pachy-
meningitis The danger of food entering the larynx may be
prevented by feeding the patient through an CEsophageal tube
with a funnel attached to the upper part. Before injecting
the nutritive fluid, however, the patient should be directed to
phonate, lest the tube should enter the insensitive larynx
instead of the cesophag as.

Before leaving this subject. I have inserted in tabulated
term the conditions which may give rise to laryngeal paralysis.
and for the use of the table I am indebted to its compiler, Sir
l^elix Semon.

I —Bulbar and Bulbospinal

Affections.

(i) Hxmorrhage and softening.
(i' Syphilitic processes.

(3) Tumours.

(4) diphtheria.

(3) Progressive bulbar paraly-

'fii That curious form of sys-
'emic central nervous disease,

II-—Peripheral Affections.

(i) Acute rheumatic influences.

(2) Catarrhal neuritis.

(3) Toxic influences (lead, arse-
nic, etc.).

(4) Tumours in the posterior
cavity of the skull, or in the fora-
men lacerum or foramen jugulare.

(5) Pachymeningitis.

(6) Traumatism (unintentional
ligature of nerves, injection of
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I —Bulbar and Bulbo-tfinal

Affectioiii.

first described by Hughlings Jack-
son and Morel" Mackenzie, in
which one-half of the tongue, tUe
corresponding half of the palate,
the corresponding vocal cord, and,
in a number of cases, the corre-
spending trapezius and sterno-
mastoid muscles, are affected.

(7) Amyotrophic lateral scle-

rosis.

(8) Disseminated cerebro- spinal
sclerosis,

(9) Syringomyelia.

(10) Tabes dorsalis.

Il.—Ptrifhtral Afftctioni.

iodine into a goitre, cut throat,

stabbing, injury during extirpation

of goitre, etc.).

(7) Tumours of neck (goitre, peri-

tracheal glands, etc.).

(8) Aneurysms of the arch of the

aorta, innominate, subclavian, carotid

(9) Mediastinal tumours (malig-

nant, tuberculous, calcification ol

bronchial glands, etc.).

(10) Pericarditis.

(11) Pleurisy.

(12) Tuberculosis and pleuritic

thickening of apex of right lung.

(13) Chronic pulmonary affec-

tions (chronic pneumonia, anthra-

cosis, etc.).

(14) Infectious fevers (typhoid,

etc.).

(15) CEsophageal carcinoma.

SENSORY NEUROSES.

(i) Ancesthesia ; (2) Hypercesthcsia ; (3) Parcesthcsia

;

(4) Ncuralgii'

The superior laryngeal nerves supply sensation to the

larynx and also innervate the crico-thyroid muscles.

Anasthesia.

Anaisthesia of the laryngeal mucous membrane will there-

fore depend on some lesion of that nerve or of its branches.

The loss of sensation may be partial or complete, unilateral

or bilateral.

.£tiology.—The ana;sthesia may be of peripheral origin,

as is seen in post-diphtheritic neuritis ; less commonly it is

due to lead-poisoning, syphilis or some lesion involving the

higher portion of the vagus trunk or the superior laryngeal

nerve.

The same effect may be brought about by central lesions—
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e.g., tabes, bulbar paralysis, syringomyelia, general paralysis
of the insane, tumours and gummata, and to a lesser degree
by hysteria.

Needless to say, the crico-thyroid muscle may be paralysed
at the same time, and occasionally other of the laryngeal
muscles. It should be remembered that even under more or
less normal circumstances the sensibility of the laryngeal
mucous membrane is often reduced, especially in elderly
people and in ana-mic patients.

Finally, the normal sensibility may be reduced by such
drugs as morphia, bromide of potash, chloral, the inhalation
of chloroform, or by the application of cocaine, and of such
synthetic products as novocaine, orthoform, anasthesin, etc.
Symptoms.—The chief trouble is difficulty in deglution,

because particles of food are apt to enter the glottis and
lower air passages, so that violent coughing and suffocative
fits are not uncommon, and there is considerable danger of
pneumonia resulting from the inhalation of food.
Diagnosis.—This will be arrived at by a consideration of

the symptoms, but more particularly by testing the sensi-
bility of the larynx with a laryngeal probe. Any coexisting
anssthesia of the tongue or palate should be sought for at
the same time, especially with a view to the onset of grave
central lesions.

Prognosis.—With the exception of the anaesthesia caused
by diphtheritic neuritis, the prognosis is usually grave when
the loss of sensation is complete—(i) because of the serious
nature of the primary disease, and (2) the danger of pneu-
monia being set up by the inhalation of food.

Treatment.—The stomach tube must be employed when
there is any difficulty in swallowing food.

In diphtheritic laryngeal anaesthesia, rest in bed is impera-
tive, and iron and strychnine should be given internally.

The alternative employment of galvanic and faradic elec-
tricity will usually accelerate the cure. One electrode should
be placed over the thyroid cartilage, and the other in the
anterior part of the pyriform sinus, so as to get as near as
pussible to the course of the superior laryngeal nerve.
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Hyperesthesia.

By hyperesthesia is understood an increased sensibility of
the laryngeal mucous membrane. Sometimes there is irrita-

tion, giving rise to voluntary cough ; at other times the
cough is involuntary and quite irrepressible. Occasionally
hyperaesthesia only manifests itself during phonation, and
then it may give occasion to a veritable phonophobia. There
is, however, a great difference, in the amount of response
to artificial stimulation of the laryngeal mucous membrane,
even in normal subjects.

iEtiology.— In the absence of definite local lesions, in

creased sensibility of the larynx is frequently met with in

hysterical, neurasthenic, and hypochondriacal patients, and
in chronic alcoholics.

Hyperaesthesia is always present in acute inflammation of
the larynx and often in chronic laryngitis. Sometimes the
cause appears to be some associated morbid condition of the
faucial or lingual tonsils, or nasal obstruction with its

consequent mouth-breathing.
The mucous membrane of the larynx is usually hyper-

aesthetic \n carcinoma and tuberculosis of this organ, and the
same may be true of gouty and rheumatic patients.
Treatment.—This will be determined by the causative

factors, and it is only necessary to say that general should
take precedence of local treatment when no definite focal
lesion can be discovered.

i

Paresthesia.

By paraesthesia is meant a perversion of sensation—f.^., a
scalding, tickling, or pricking sensation. In cases of greater
severity the patient complains of the sensation of the presence
of a foreign body, such as a hair or a crumb, which he tries

to expel by coughing or clearing the throat. Hypera;sthesia
and parassthesia frequently occur together and sometimes
the one alternates with the other. It may happen that such
sensations are the result of obvious lesions— <;.^., lingual tonsil
hypertrophy, granular pharyngitis, tonsillar calculi, nnsn-
pharyngeal affections, etc. Often, however, these regions are
apparently quite healthy but the patients are themselves
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neurotic, and hence such disordered sensations frequently
affect hysterical females, women at the menooause, anamic
patients, neurasthenics, especially those exhausted by
seminal losses or venereal excess. Such abnormal sensations
are often noted in the early stages of tubercular laryngitis,
and should not be under-estimattJ in persons predisposed
to this disease.

The diagnosis, prognosis, and treatment will be based on
the same lines as those which have been indicated as useful
in hyperaesthesia, but it may be useful to add that in patients
who are ofahyjxjchondriacal or neurotic type, and in whom
no obvious local lesions are present, more benefit will be
obtained from cheerful assurance on the part of the surgeon
than by the administration ofdrugs or by topical applications.
The last named often defeat their purpose by riveting the
patient's mind on his throat, and not infrequently lead to the
more certain conviction that some serious malady, such as
cancer, consumption, or syphilis, is present.

Neuralgia.

A pure neuralgia of the larynx— i.e., attacks of pain inde-
pendent of any organic disease—is of rare occurrence ; it
has been observed as a result of malarial poisoning. On the
other hand, pain of a neuralgic character is frequently met
with m cases of cancer or tuberculosis of the larynx, and
occasionally in patients of a gouty or rheumatic diathesis, or
m those suffering from anaemia.
Treatment.—In cases of pure neuralgia the general treat-

ment must be the same as for neuralgia in other parts of the
body. The monobromide of camphor in j-grain doses has
been recommended in these cases. The continuous current
m sittings of four to five minutes, one pole inserted over
the painful spot in the larynx, and the other externally, has
been found useful. Externally, menthol, or camphor and
chloral, may be applied to the larynx. Any organ-- disease
present should receive appropriate attention.

1
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LARYNGEAL MANIFEST TIONS OF CHRONIC DISEASES
OF THE CENTRAL NERVOUS SYSTEM.

I. Locomotor Ataxia (Tabes Dorsalis).

The following conditions may be met with :

(a) The various sensory disturbances (p. 730) may prccidc
or accompany laryngeal crises.

(6) Spasm of the adductor muscles of the larynx.
(c) Paralysis of the abductors.

(d) Inco-ordination of the laryngeal muscles.
To the second form the term " laryngeal crisis " has l)ccn

applied. In the majority of cases in which laryngeal crises

occi'., in addition to the spasm of the adductors, then; is

some loss of power, or even paralysis of the abductor muscles.
but the two conditions may be independent of one another,
or there may be mixed cases.

Paralysis of the vocal cords is not an uncommon initial

symptom of tabes, and may precede other evidences by some
years, so that patients may consult laryngologists on account
of trouble referable to the larynx, when the existence of

abductor paralysis should lead to a careful investigation of

the knee-jerks, pupils, muscular sense, and other symptoms
suggestive of tabes. As a rule, laryr 1I crisc? do not occur
until the tabetic symptoms are well established, but they

may represent the earliest symptoms of the disease.

Morbid Anatomy and Pathology.—The changes in t.il)es

complicated with laryngeal symptoms are met with in the

vagus, and more especially in the recurrent laryngeal nerves

;

on the other hand, the superior laryngeal has always been
found exempt. The changes consist in atrophy of the

nerves and interstitial sclerosis.

Semon explains the onset of the crises by the hypothesis
of an increased latent irritability of the adductor centres.

A peripheral irritation, passing along the centripetal fibres of

the superior laryngeal nerve to their centres, instead of

giving rise as under ordinary circumstances to a simple

attack of cough, -arts off spasmodic cough, spasm of the

glottis, and genciai convulsions, owing to the increased

irritability of the centres in question.

i»^:;ii
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Symptoms.—The symptoms of a laryngeal crisis are
usually preceded by uncomfortable sensations located in the
throat, followed by a succession of fits of coughing resem-
bling whooping-cough. Dyspnoea accompanies the attacks
and sometimes they are followed by convulsions and loss of
consciousness. In exceptional cases the spasm is so intense
that the patient rapidly becomes cyanosed, and death has
occurred under these circumstances. During the attack
the vocal cords are in the median line ; in the intervals
the larynx may be found perfectly normal, but, as already
mentioned, there is usually more or less impairment of abduc-
tion. The spasms may occur very frequently or at long
intervals of time. Their onset may be spontaneous, occur
during sleep, or they may be elicited by causing the patient
to drink a glass of water, by touching the larynx with a probe,
or by irritating the nasal fossa;.

In the third form of tabetic laryngeal affection, which is by
far the most common variety, we have to do with paresis or
paralysis of the vocal cords, more or less permanent in nature,
paralysis of the abductors being the most common, and in
this form it may be the first and for a long time the only
symptom of tabes. Unlike the oc-tlar palsies of tabes, the
laryngeal paralyses usually progress up to the death of the
patient

;
there may, however, be a change of form— i.e., a

double abductor paralysis has been known to pass into a
complete double paralysis with consequent cadaveric position
of the vocal cords. Increased rapidity of the pulse is often
found in conjunction with the abductor paresis of tabes.
The remaining laryngeal affection of tabes is a true

I

axy of the cords. Inco-ordination of the laryngeal muscles
!s, however, rare. During regular and deep respiration,
irregular movements of the vocal cords have been seen— /.e.,

the vocal cords executed two or three movements of abduc-
tion or adduction instead of one. On phonation, the cords
have been seen to separate suddenly as though by a sudden
shock.

Prognosis.—It need scarcely be said that this is as un-
favourable as that of the general disease of which the laryngeal
symptoms are a part.

Treatment.—Inasmuch as the crises may be determined

i i
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m a reflex manner by irritating the mucous membrane of the
upper respiratory track, such drugs ap bromide of potassium
which have a general sedative effect may be employed, while
the local application of cocaine to the larynx may cut short an
attack of spasm. The food should be liquid or semi-solid
and unirntatmg, so that it is unlikely to induce a spasm
during swallowing.

2. Latio-glosso-laryngeal Paralysis.

Anaesthesia of the larynx has been observed, and weakness
of the abductor muscles or even complete recurrent paralysis.

Laryngeal symptoms do not usually appear early in tlie

disease, nor are they very marked. Gowers points out that
though paresis of the laryngeal muscles is frequently met
with, '' laryngeal palsy rarely becomes complete, and it is still

rarer for the power of abduction to be specially lost, common
as abductor palsy is in some other forms of central degenera-
tion." Nevertheless the abductors are sometimes affected on
both sides but more often on one. Laryngeal manifestations
may be the sole clinical expression of the extension to the
bulb of spmal lesions. Laryngeal crises, which are so
common in tabes, are hardly ever met with in bulbar
paralysis.

3. Disseminated Cerebro-spinal Sclerosis.

One of the phenomena most generally noted is the
monotony of the voice which is sometimes interrupted
by intervals of sudden change of pitch. The speech is slow,
accented, and laboured, and it has been described as
"scanning." Leube has drawn attention to the sudden
alterations between tension and relaxation of the vocal
cords

;
in other words, the cords are in a state of oscilla-

tion, assimilating the tremors of the limbs, and the move-
ments of the vocal cords are slow.

4. Syringomyelia.

In syringomyelia, according to Cartaz, sensory affections
arc more common than motor ; they occur, however, indepen-
dently of each other and generally correspond to the side
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most affected. Cases have been recorded of unilateral

abductor paralysis, and paralysis of one vocal cord with ana
without affections of palate, pharynx, and of the upper
portion of the trapezius.

5. Paralysis Agitans,

In a patient suffering from paralysis agitans who was
carefully examined by A. Rosenberg, there was a difficulty in

emitting a prolonged sound, and in particularly maintaining
the sound at its initial pitch, the voice always tending to fall,

Laryngoscopically the cords were seen to approach promptly,
but they did not maintain this position for long. At another
time the cords did not appear to obey the will immediately
—there was a relatively long interval between the command
and the commencement of phonatory adduction. A narrow
elliptical chink was left between them, which increased or
diminished in a rhythmic fashion corresponding with the
movements of the head and upper extremity.

6. General Paralysis of the Insane.

Permewan examined the larynx in thirty-four cases of this
disease. Diminished sensation was found in the second and
third stages of the disease, and in seven there was abductor
palsy of one or both cords.

7. Lesion of Spinal Accessory.

This may result in paralysis of the sterno-mastoid and
trapezius, and of the levator palati and superior constrictor
of the pharynx on one side. If the lesion producing this
condition occurs where the spinal accessory and vagus are
m close contact, it is possible that these paralyses may be
associated with immobility of the vocal cord on the same
side, and if the hypoglossal be also affect(;d the tongue will
be protruded towards the weakened side.

\\

I 'I \

rl-'h

* } 1 'j si

47

' H



ii

CHAPTER XXII.

DISEASES OF THE TRACHEA.

Examination.—The trachea may be inspected by the

indirect or direct methods.

Indirect Tracheoscopy.—The extent to which the trachea may

be seen in the laryngeal mirror varies considerably in

different patients. It is often possible to see the subglottic

region and a few rings of the trachea below it ; less frequently

the whole length of the tube and its bifurcation are visible,

and when this is the case communicated pulsations from the

large vessels may be noticed.

It is often possible to obtain a good view of the trachea by

sitting or kneeling below the level of the patient's head, and

inserting the mirror while the patient inclines the head and

neck a little forwards and downwards.

Direct inspection is made by the method already described

(p. 520), and by its adoption a most detailed and thorough

examination can be made.

Apart from congenital defects, malformations, and injuries,

the chief pathological conditions affecting the trachea

are—(i) Inflammations (catarrhal, infective, perichondritic)

;

(2) syphilis ; (3) tuberculosis ; (4) benign and malignant

new growths ; (5) stenosis from {a) internal or (b) external

compression.

In all these affections, the chief interest centres around

the amount of obstruction or stenosis which they cause, or

are likely to produce if left untreated. P'or this reason

stenosis of the trachea claims immediate and somewhat

detailed consideration.
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STENOSIS OF THE TRACHEA
The obstruction may be caused by (a) Intrinsic or (b) ex-

trinsic causes.

I am indebted to Sir StClair Thomson* for permission
to use the following list of causes of tracheal stenosis

:

A. Intrinsic Causes.

1. Cicatrices and adhesions of traumatic, operative, or
inflammatory origin.

2. New growths.

J. Foreign bodies.

4. Tertiary syphilis, leprosy, scleroma, tuberculosis.
5- CEdematous inflammation, including the consequences

of the inhalation of smoke and volatile fumes, or the aspira-
tion of corrosive chemicals and acids.

6. Injuries and wounds.

7. Penetration into the trachea of caseous lymphatic
glands, aneurysms, thyroid tumours, and malignant growths
in the neighbourhood.

These causes are met with more rarely than the extrinsic
ones.

B. Extrinsic Causes.

(a) Compression in the Xeck.

I. Goitre (the most common cause).

-'. Enlarged glands and new growths (innocent or malig-
nant) in the neck.

(6) Compression in the Thura.w

1. Substernal goitre ("goitre plongcant ").

2. Enlarged or tuberculous glands.

3- Enlarged thymus gland, abscess of thymus gland.
4. Aneurysm.

5. Cervical phlegmon and abscess.
6. Foreign bodies impacted in the cesophagus.
7. Bone disease extending from the sternum, clavicle or

vertebra;.
'

8. Traumatism, as in fracture or rupture of the trachea
cut throat, strangulation.

* " Diseases of the Ntse and Throat," znd edition.
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g. Subcutaneous emphysema arising in cut throat or
injury.

10. Growths in the oesophagus.

11. Malignant growths of the mcdiastina (more apt to

compress the bronchi).

A. Intrinsic Causes.

It is said that tertiary syphilis is the chief cause of cica-

tricial stenosis .of the trachea, but in the writer's experience
the large majority of his cases have resulted from badly per-

formed tracheotomies in which the cannula has been inserted
in the cricoid region of the larynx.

According to Schroetter. when syphilis causes stenosis of

the trachea, it takes the Sorm of diffused gummatous infiltra-

tion or secondary ulcerations rather than a localised tumour
formation.

Most foreign bodies gain access to the trachea by inhala-

tion, but many instances are recorded in which an extrinsic

morbid process has penetrated the wall of the trachea, so

that a portion of the disease acts in the same way as a foreign

body—e.g., caseous lymphatic glands or invasion by malignant
disease.

B. Extrinsic Causes.

These more often produce tracheal stenosis than intrinsic

causes. Probably cysts and adenomata of the thyroid gland

account for more interference with the tracheal air-way than

all other causes put together. The same symptom is not an

infrequent result of aneurysm of the aortic arch and medias-

tinal growths. When any one of these is a cause of stenosis,

there will often be noted a coincident paralysis of one, and
less commonly of both vocal cords.

In children the possibility of enlargement of the thymus
gland should be remembered as a cause of tracheal stenosis.

One of the most extreme cases of tracheal stenosis seen by

the writer occurred in an adult female, and the cause was a

large dermoid cyst. Its main mass was behind the manu-
brium sterni. There was also abductor paralysis of the Itft

vocal cord. The tumour was successfully removed.
When a large foreign body is impacted in the gullet, much
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stenosis of the trachea may be caused by a bulging forward
of its soft posterior wall.

Symptoms of Tracheal Stenosis.—When the lumen of
the trachea is slightly encroached upon, the only symp-
tom may be a curious " blowing " sound heard during quiet
respiration.

A slightly greater degree of stenosis may, in addition, cause
some dyspncea on exertion.

In the more extreme encroachments there will be a certain
amount of inspiratory and expiratory dyspncea during quiet
respiration, and it may become urgent on slight exertion ; in
other instances suffocative attacks may be caused by any
form of local irritation, such as laryngeal catarrh, inhalation
of dust, etc. Under such circumstances life may be in
imminent peril.

As in the larynx, so in the trachea a patient will tolerate
an extreme degree of stenosis of slow and gradual onset,
whereas a smaller encroachment of sudden onset would
immediately place his life in danger from suffocation.
The attitude of a patient suffering from tracheal stenosis

is often characteristic in that the head is held slightly
forwards and downwards in order to relax the pressure on the
air-way.

The voice may not be altered when the stenosis is slight,
but it is often weak when there is much narrowing of the
trachea.

Physical signs in the lungs may be entirely absent, but
when present their nature and localisation will, of course,
depend on the situation and size of the fundamental lesion.'
Compared with the "laryngeal excursions" of glottic

obstruction, those of an obstructed trachea are much less
obvious.

Examination.—The laryngeal mirror may or may not
enable us to see the obstruction in the trachea. When it is
visible its appearance will vary according to whether the
stenosis is of intrinsic or extrinsic origin ; both conditions
may exist—e.^., a cancer of the gullet may produce pressure
on the walls of the trachea and ulcerate through at one
point, so that an intrinsic obstruction is superadded to an
extrinsic.

I^ll
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Except when direct inspection by tubes is contra-indicated

(P- 527). this method should always be employed because
by its use we may be enabled to locate the exact size and
situation of the obstruction, and in many instances to deter-
mine its nature, and therefore the best line of treatment to
be adopted.

These methods of examination should always be supple-
mented by radiography, especially when the stenosis is of
extrinsic and intrathoracic origin.

The prognosis and treatment obviously depend on the
cause of the stenosis. With regard to treatment, it need
only be said that when the stenosis is extreme and the
patient has already recovered from one suffocative attack,
the air-way should be freed without unnecessary delay. This
may involve the removal of tumours in the neck or the inser-
tion of a tracheotomy tube ; when the stenosis is caused by
intrathoracic lesions, a long, flexible Konig's cannula may be
of great value (p. 726).

INFLAMMATORY DISEASES.
In the chapter dealing with diseases of the nose, pharynx,

and larynx, it has been frequently pointed out that the
trachea may be involved by extension of inflammation from
these localities. In the acute diseases, familiar types of such
involvement are acute laryngitis, diphtheria, and influenza
when that disease particularly attacks the air passages.
Among the more chronic affections are syphilis, tubercle,

foetid (ozaena) and non-fcetid atrophic rhinitis, and scleroma.
Acute oedema of the tracheal mucous membrane was a rare

condition until the Germans introduced " gassing " as a mode
of attack in the Great European War. In the victims of this

barbarous innovation intense oedema of the tracheal and
bronchial mucosa is produced, which sometimes ends in

ulceration or in sloughing.

Finally, inflammation may be caused by the presence of

a foreign body, by inhalation of steam or irritating chemical
vapours, or by the entry of food in the case ofa communication
being established between the gullet and trachea by disease.

Perichondritis may be caused by enteric fever, syphilis, or

tubercle. Sometimes there is a general increase of the carti-
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laginous tissue, but in rare instances the obstruction takes

the form of pointed excrescences of a greyish-white appear-

ance, as in the case recorded by Dr. Edward Law in 1902.*

Symptoms.—In acute tracheitis there is a sense of sore-

ness of the windpipe, accompanied by cough and expectora-

tion of mucus or muco-pus. According to Stoerck, it is only

the posterior quarter of the trachea which is sensitive.

Dyspnoea is rare, except when the oedema is extreme

—

e.g.,

after inhaling poisonous gases.

It may be of an urgent character if perichondritis or

abscess formation complicate the original inflammation.

It is almost unnecessary to add that the trachea is not a

watertight compartment, and the symptoms arising from the

inflammation are usually accompanied and may be over-

shadowed by those resulting from the primary cause of tl.e

inflammation.

The prognosis and treatment will depend almost as much
on this factor as on the condition within the trachea itself.

SYPHILIS OF THE TRACHEA.

Diffuse gummatous inflltrations and secondary ulcerations

are the most frequent lesions of tracheal syphilis, while

erythema, mucous patches, perichondritis, and cicatrices

have been recorded.

As a general rule, the lower end of the trachea h affected

by the tertiary manifestations, and the most frequent sequoia

is cicatrisation, although invasion of the neighbouring

structures

—

e.g., gullet, aorta, etc.—may occTir.

Symptoms.—Dyspnoea and stridor may be the chief

symptoms, while some alteration of the voice or difficulty of

swallowing have been recorded in other instances.

Diag;nosis.—This will be arrived at by discovering other

signs of syphilis in other regions of the body, and by inspec-

tion of the trachea by the mirror or by the direct method.
The Wassermann reaction should be employed in all cases.

Prognosis.—As a rule, energetic antisyphilitic treatment

is productive of rapid healing.

Apart from the danger of perforation 01 the pulmonary

Proceedings Laryngolog. Soc.
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744 DISEASES OF THE NOSE AND THROAT

artery, aorta, vena cava, or the gullet, the main cause for
anxiety lies in the results caused by cicatricial stenosis of
the healed ulcer.

Treatment.—The treatment of the primary disease must
be immediate and energetic. Little can be done for extreme
stenosis of the lower end of the trachea, but in the upper
and middle regions tracheotomy and possibly careful
dilatation of a thin, local constriction may give relief.

TUBERCULOSIS OF THE TRACHEA.

Tuberculous ulceration is often seen in the late stages of the
pulmonary disease. The ulcers may be discrete or by be-commg confluent they may affect large surfaces of the tracheal
mucosa.

Very rarely does tuberculosis take the form of tumour
formation, but J. N. Mackenzie has described three such
cases.* The chief symptoms of the ulcerative lesion is

mcreased cough and secretion. No curative treatment can
be suggested, but relief of symptoms may be derived from the
mtratracheal injection of 5 per cent, solutions of menthol
or 2 per cent, solutions of guaiacol in liquid paraffin.

TUMOURS OF THE TRACHEA.

These are very rare, and may be of benign or malignant
nature.

Possibly one of the commonest forms of benign tumour
met with in the trachea is the polypoid granulation which
forms around the mternal or tracheal aspect of a tracheotomy
wound. In other instances we may meet with papilloma,
hbroma, adenoma, lymphoma, ecchondroma, osteoma or
tumours of thyroid tissue. The two first named are the most
frequent.

Papillomata are generally found in connection with similar
growths m the larynx, and the writer has operated on such a
case where the papillomata extended down the trachea and
mfected the granulations around the tracheotomy wound.

Fibromata are usually solitary, and grow from the lower
regions of the trachea.

• An!,. o/Mf.l.. New York 1882.
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Malignant growths are. as a rule, extensions of extrinsic
malignant disease and hence carcinoma is more frequent
than sarcoma, although primarj- sarcoma of the trachea ismore common (relatively speaking) than carcinoma.

nnJ fi'T u'
?"''*''^ ''^^'^"" '^^^^^ °f P^^'^^ry sarcoma.

Tn^ ft I lu ^""T'
""'"^^^'" ^"^ °f •'''^o°th surfaceand attached by a broad base on the posterior and lateral

walls of the trachea. They do not tend to ulcerate like
carcinomata.

Symptonis.-\Vhether the tumour be benign or malignant

whin TT '°"^r
\"'^ ^^y^'^"^^^ "^ the chief symptomswhen the lumen of the trachea is encroached upon In

malignant tumours pain, blood-stained and fcetid expectora-
tion may be looked for, as well as cachexia and other

'^'SLrnc?"" M u*""
'°"^ ^'""'"'^ °^ *° metastatic deposits.

Diagnosis will be made from direct or indirect inspection
assisted by radiography.

1 t^'JT**^'^'"'^'^''
'h°"^^ h^ S'^"^ '" the case of peduncu-

lated fibromata or papillomata, but it will always be gravem the case of malignant tumours.
Treatment.—Innocent growths can be removed by theS °^

l*""

'^""'^t '""thod and specially designed forceps.
Malignant tumours may, in exceptional cases, be relieved by
the same means, but as a rule a palliative tracheotomy will
sooner or later be necessary.

Vide p. 669.

STENOSIS OF THE TRACHEA.

* Trans. Amer. I.arynsolos. Assoc, igor,
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CHAPTER XXIII.

DISEASES OF THE (ESOPHAGUS.

Some account of diseases of the oesophagus is called for ii

any work dealing with diseases of the throat, and for tw(

reasons

:

1. The symptoms of cesophageal disease are often referrec

to the throat, and patients most frequently consult the throa

specialist for their relief.

2. Only those who by constant practice have becom

skilled in the use of direct-vision instruments can hope t(

locate and to treat scientifically many of the lesions whici

affect the gullet.

Anatomical Considerations.—These have bee.i dealt witi

previously (vide p. 535).

Examination.—The gullet can only be inspected by thi

direct method {vide p. 537)-

Radiography is often invaluable in detecting the presence

the situation, and often the nature of a foreign body lodge(

in the oesophagus. When it is employed for the investiga

tion of strictures, a bismuth capsule or some bismuth com

position

—

e.g., bismuth porridge—is usually made use ol

Anterior and antero-lateral-oblique skiagrams should b

taken.

The oesophageal bougie or sound should rarely be usee

because it is not without danger, and sometimes it passes bi

a foreign body or an organic lesion without giving an\ sigr

of their presence. Even when a stricture is located, thi

sound or bougie gives no information as to its nature.

An exception to this rule might possibly be made wher

it is practically certain that the difficulty in swallowing is du(

to spasm of the crico-pharyngeus muscle, because the men

746
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passage of a bougie may effect an immediate cure. Again itmay ,omet.mes be used for the maintenan e of the dufudon

SfTe"c^i^rhagr^r '^"^ ^^'^'^ "^^^^^ '^ ^'^ «^^

CEsophageal bougies are made of solid gum-elastic and ofvar^us diameters. The ends may \^ Hive-headed or thewhole bougie may be of the same thickness. As a general

wt;Jit:"CYyrtre'^^

use'f!;,^otet|in';r:
'" ''' '^^^'"^ °^ ^ •-"«•« -y ^

vailine'nr"!^
b^/a'-'Hed slightlyand anointed with sterilised

Ih^uL L ''""^ P^'^^"- '^'^^ d'«»*' end of the bougieshould be bent towards the surgeon for about 3 to 4 inches
2. The patient should be in the sitting ,0 ition with theback supported, and he should be told o^ end the headslightly forwards and to open the mouth moderately wide

Jl
^^'^^^/geo" "ow passes his left index finger over the

theT, ° *''
*°"r'

.'" °'"'^'" *° '"'^'^'^ •*' -hL he passes

pnarynx. If he keeps in the median line, a little eentle
pressure will generally enable him to pass th; boug b^^ondhe cricoid constriction, and the rest of the journey to thestomach wil be easy under normal circumsiances.^ ?f anobstruction is met with, no force must be applied to pass

aS tt "'• *'""^'t" °' '""^ •'^"^'^ -here it res

the length which has been passed beyond the dental arch.
If there ,s difficulty in passing the cricoid.it may generallybe overcome by asking the patient to swallow, when the tipof the instrument will be guided naturally into the upperopening of the gullet.

^^

CONGENITAL IMPERFORATION OF THE CESOPHAGUS.
This is a rare condition. The writer has only had a personal

experience of one case m twenty years.
Symptoms.-The chief symptom is vomiting directly thenew-born child attempts to swallow milk. Coughing and

choking may also be noticed.
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748 DISEASES OF THE NOSE AND THROAT

Morbid Anatomy.—The commonest form of imperfora

tion is for the lower portion of the gullet to open into or t(

be attached by a fibrous cord to the trachea or one of th(

bronchi. A less common malformation is for the upper, anc

lower blind end of the gullet to be united by a fibrous cord

Prognosis.—The writer does not know of any case whirli

has survived the condition, in spite of early gastrostomy.

Treatment.—The last named is the only means at om
disposal for prolonging the infant's life, and in the commoner
type of malformation it is almost foredoomed to failure

because liquid nourishment is apt to enter the lower air

passages.

INFLAMMATION OF THE (ESOPHAGUS.

.etiology.—Primary acute inflammation of the oesophagus

is very rarely seen, but many cases have been recorded as

a result of acute stomatitis, thrush, and gastritis, and

William Hill has seen two instances following "continued

bilious vomiting."

Perhaps the condition is most common after swallowing

caustic fluids, and in a localised form it is frequently seen

around impacted foreign bodies.

Typhoid fever, diphtheria, and peptic ulcers of the lower

end of the gullet account for a smaller number of cases.

Symptoms.—Pain, dysphagia, and thirst are the com-

monest symptoms, and some degree of pyrexia is generally

present. Profuse salivation and expectoration of frothy

mucus, and tenderness on pressure of the neck have also beun

recorded.

Diagnosis.—This will be based on the history of the case

as well as on the symptoms, and the result of direct inspec-

tion when this is indicated.

Prognosis.—This must obviously depend on the nature of

the primary cause of the affection. Even if the acute mani-

festations be overcome by treatment, we may still havr to

contend with the evils of cicatricial stenosis.

Treatment.—When a caustic solution has been swallov .''

a weak solution of a chemical antidote should he tiivui

immediately, and after the subsidence of acute symptoms

the preparations of bismuth should be freely and frequently
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and protective
'ministered, because of their soothing

;
.lities.

The general treatment of the patient both in this and other
types of acute cesophagitis will involve the administration of
opiates, the employment of nutrient enemata, or the adminis-
tration of nourishment through soft rubber stomach tubes.

ULCERATION OF THE (ESOPHAGUS.

It may be said that simple ulceration is rarely met with
in the absence of some form of stenosis of the gullet. This
viscus is peculiarly intolerant of retained particles of food,
and any condition which favours such retention is liable to
be complicated by ulceration, which in its turn tends to
promote a still further degree of stenosis as a result of spasm

In addition to this type, syphilitic and tuberculous ulcera-
tions have been recorded.

Malignant ulceration will be described eparately.
Symptoms.- Dysphagia is not uncommon and is caused

by spastic stenosis of the gullet. Pain is not infrequent and
IS felt behind the lower end of the sternum, and comes on
directly or soon after food. Vomiting and hamatemesis are
other symptoms which have been recorded.
Diagnosis.—This can only be arrived at by a direct

examination of the gullet, although the preliminary informa-
tion to be gained by radiography must never be neglected.
Taken alone, the symptoms of simple ulceration resemble

thosfc of gastric ulcer, but in the last named the dysphagia so
common in ulceration of the gullet is absent.
Prognosis.—This will depend on our abilitv to remove

the primary cause of the ulceration which is usually , .le
form of stenosis.

Treatment.—If a simple ulcer is diagnosed in its early
stage, it may sometimes be cured by the topical application
of nitrate of silver or a 20 per cent, solution of protargol.
Functional rest of the cesophagus may be secured by

nutrient enemata alternating with the use of a soft rubber
stomach tube.

In all forms of simple ulceration of the gullet, the frequent
administration of dry subnitrate of bismuth is invaluable

M
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In the more chronic forms of ulceration every effort must
be made to dilate the stricture or to remove any other stenotic
factor which causes food stasis.

SYPHILIS OF THE CESOPHAGUS.

This may take the form of a mucous plaque, gumma, ulcer,

or cicatrix. In the presence ofany such lesion other evidences
of the constitutional disease should be sought for and the

blood tests applied.

Treatment.—In the main this will be that of the primary
disease. An obstructing cicatrix will need careful and
repeated dilatation under the guidance of direct vision.

TUBERCULOSIS OF THE (ESOPHAGUS.

iEtiology.—Primary tuberculous infection of the gullet is

rare, but secondary infection n result from an extension
from the larynx, mediastinal giands, or from the larger

bronchi.

The appearance of a tuberculous ulcer in the gullet pre-

sents the same pale, superficial, mouse-nibbled appearance
which is so frequently seen when the larynx is affected.

VARIX AND ANGEIOMA OF THE (ESOPHAGUS.

The writer has only seen one instance of this disease. It

occurred in an adult man "who vomited blood until he

died "
; post-mortem examination revealed an angeiomatous

formation just below the upper opening of the gullet and a

small clot of blood filled the opening in the vessel which had
given way. The patient had cirrhosis ofthe liver.

Varicosities, when present, are usually found in the lower

third of the otsophagus.

CANCER OF THE CESOPHAGUS.

The disease is most often met with in males, and as a ruk

after the fortieth year of hfe. It is a steadily deepening
conviction of the writer that malignant stricture of the

gullet is most often seen in those addicted to alcohol,

especially in ^he form of " spirits."
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In five consecutive cases seen in one afternoon at the
Radium Institute, each patient confessed to having " drunk
to excess."

Of 100 cases* the disease was situated in the lower part of
the gullet in 57, in the middle region in i^, and in the upper
part in 10.

Cancer of the true anatomical gullet is rare in women, but
they are peculiarly liable to carcinoma of the upper orifice
of the gullet and the post-cricoidal region of the lower
pharynx.

Sarcoma of the gullet is rare in both sexes.
Symptoms.—The most frequent is gradually increasing

difficulty in swallowing solid food. In the course of a few
weeks the dysphagia may be associated with regurgitation of
particles of food, and the entry of these into the larynx
induces coughing. A few patients do not suffer from ob-
struction during the whole course of the disease {vide p. 725),
because the large granulations of the malignant ulcer slough
away almost as quickly as they form, and hence there is no
blocking of the lumen of the gullet.

As m epithelioma of other mucous membranes, progressive
wasting and increasing weakness soon become obvious
features of the disease.

Pain may or may not be experienced, and when present it

varies in its degree and situation. Some complain of "a
deep pain in the chest," others of " a pain round the chest,"
or " m the pit of the stomach."
As the disease spreads and involves neighbouring struc-

tures, diverse symptoms may make their apjpearance.
Cough may result from involvement of the bronchi or

trachea, or by the secretions accumulating in the lower
pharynx when the cancer affects the higher regions of the
oesophagus.

Shortness of breath may be caused by implication of the
air passages, aided by general and increasing weakness ot
the patient.

Loss of voice and occasionally some stridor are usually the
result of abductor paralysis of a vocal cord, owing to in-
volvement of the corresponding recurrent laryngeal nerve

E. Schutz, Epitome, Btit. Mcd.Joum., October 15, 1904.
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Rarely both cords may be affected (p. 725). Unilateral
abductor paralysis may be one of the earliest signs of mali},'-

nant disease of the oesophagus.

In post-cricoidal carcinoma the cords may be immobilised
by infiltration of the posterior crico-arytenoid muscles.

Enlarged Glands in the Neck.—In cancer of the post-
cricoidal region of the pharynx or of the higher regions
of the oesophagus, the appearance of enlarged, hard, and
fixed cervical glands may be an early or a later sign of the
primary lesion.

The final stages of the disease are characterised by extreme
weakness and general wasting, unless, perchance, some fatal

complication occurs in an earlier phase— c.^'., bronchitis,
septic pneumonia, severe hemorrhage, or sudden and fatal

syncope.

Examination.—The patient should be examined with the
ordinary laryngoscopic mirror, and special attention directed
to (a) the mobility of the vocal cords: abductor paralysis
of one vocal cord may be one of the earliest signs of cancer
of the oesophagus; (6) the existence of any tumefaction
behind one or both -arytenoids, such as is met with in post-

cricoidal carcinoma of the pharynx
; (c) the presence of an

excessive amount of saliva in the pyriform sinuses.

Since difficulty in swallowing is occasionally an early

symptom of aneurysm of the aorta, the patient's chest should
be examined for suggestive physical signs. Radiography
may be of much value in such cases (fig. 250).
This caution is necessary, because to establish the presence

of malignant stricture of the gullet it is absolutely necessary
to see it with the naked eye by the direct method, and this

method will be contra-indicated or must be employed with

great caution if an aneurysm exists.

Oisophagoscopy enables us to determine the nature,
extent, and situation of the growth, and if necessary to remove
a small portion of it for microscopic examination.
The writer maintains that a bougie should never be used

in cases of suspected cancer of the oesophagus
(I) Because it may fail to detect any obstruction when

the growth is small, or even in advanced cases w hen rapid

ulceration fails to produce stenosis.
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(2) If an obstruction is met with, the bougie affords no
more than presumptive evidence of its nature.

(3) Fatal results have followed the use of the bougie even
in skilled hands, as a result of perforation of the thin diseased
walls of the oesophagus in the immediate neighbourhood of
the growth.

Diagnosis.—As already stated, the early stages of oesopha-
geal cancer may be so indefinite that patients are often treated
for indigestion or "general debility." But when dysphagia
makes its appearance, it is rarely difficult to recognise the
malignant nature of the obstruction by cesophagoscopy. As
a rule the lesion is characterised by prominent, irregular, and
vascular granulations which project into the normal lumen of
the gullet. The base of the ulcer is indurated and immobile
when compared with the healthy wall in the immediate
neighbourhood of the growth.

If the disease pursues its course without causing dysphagia
other symptoms may draw attention to the serious nature of
the disease (p. 725). The writer saw a patient in consulta-
tion who complained of increasing difficulty in breathing.
On two occasions he had vomited a large quantity of blood.
He had no difficulty in swallowing. Indirect examination
enabled one to see an irregular pale tumour projecting into
the lower part of the left side of the trachea. The diagnosis
made was "cancer of the stomach with secondary infection
of a mediastinal gland which had perforated and partly
occluded the trachea." The patient had another severe
attack of haematemesis and died. Post-mortem examination
revealed an extensive ulceration of the lower end of the
oesophagus, with secondary infection ot the mediastinal
glands. This was before the days of direct cesophagoscopy.
Prognosis.— I have never known a case of proved carci-

noma of the oesophagus recover either with or without treat-
ment. Patients get weaker and weaker, and death often
occurs from syncope. In other instances the disease may
end by a sudden profuse haemorrhage, or it may involve
the lungs and terminate by septic pneumonia or other com-
plications.

Treatment.—Three methods are adopted for the relief of
symptoms and the preservation of life

:
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1. Intubation.

2. Radium therapy.

3. Gastrostomy.

Intubation.—This method of feeding the patient will
often enable us to postpone gastrostomy altogether or till a
very late phase of the disease. The type of intubation tube
to be used will depend on the situation of the obstruction.
When this is in the thoracic portion of the gullet, Charters
Symond's funnel is often of great value (fig. 251). The ex-
panded end rests on the upper portion of the stricture, while
the narrower portion extends through and slightly beyond it.

Fig. .5..-Symo„d's Funnel-shaM Tubes for feeding Patients with Cance,
or ir-sophaifus.

There is no need to tether the funnel by a thread fixed around
the ear. because it can be removed by the direct method, and
this should be done at least every three to four weeks, in order
to clean the tube. I always place the tube in position by help
of the direct method, although it can be inserted blindly

This form of funnel tube is of no value when the cancer
involves the upper end of the gullet in the neighbourhood of
the cricoid, because it will not remain in position. For the
same reason it is often inapplicable to strictures (beniL^i or
malignant) m the lower end of the oesophagus, because it is

liable to be displaced by vomiting or coughing.
Its advantage lies in its invisibility and the ease with w hich

a patient can swallow liquid or any soft food in a natural
manner.

For a malignant obstruction in the extreme upper or lower
end of the oesophagus, and occasionally for such strictures in
the thoracic portion, Symond's modification of Berry's
oesophageal tube (fig. 252) is often very useful, althoui^h it

has the drawback that its proximal end must be fixed to a
tooth or to the outside of the patient's cheek. Furthermore,
it may be displaced by vomiting or coughing.
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William Hill's permanent oro-ceso-
phageal feeding-tube (fig. 253) obviates
the latter difficulty. In some cases it has
been worn continuously for months. This
intubation apparatus is intended to be
worn continuously in cases of tight malig-
nant stricture of the lesophagus in order
to avoid gastrostomy. It is made of soft
india-rubber, and to facilitate introduction
IS fitted with a vulcanite end into which
IS screwed a malleable silver stilette, the
proximal end of which may be attached to
a tooth or to a denture or bent round the
patient's ear to keep it in position. The
stilette prevents the tube from being
coughed or vomited up. The patients
are at first fed by means of a funnel
and attachment through the tube, but
later they may learn to swallow fluids
and sometimes solids by the side of the
tube* •'

These tubes can be inserted in nearly
all cases of cancer of the gullet, although
>t may be necessary in an extreme case
of stenosis to dilate the stricture with
narrower bougies before it will admit the
permanent feeding-tube.

In the writers experience patients vary
very much m their tolerance of such per-
manent feeding -tubes. Some quickly
accustom themselves to the inconven-
•ence, as well as to the curiositj- and
sympathy of their friends, while others
remam quite intolerant to such draw-
backs and have been infinitely happier
after a gastrostomy.

^^

RADIU.M THERlpv.-This element or
'ts equivalent in "emanations" is bein-
extensively used in the treatment of cancer
of the gullet.

*See/.<,«.w. February^i, ,y,,.p.5^
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Indications.—In order that a full degree of relief may
erived, it will be necessary that

—

Y

I'lG. 253.— I)r. William Hill's Oro-CEsophag'eal Keeding-Tiibe.

A rcprcsent^ the tube full size ; B gives enlarged details of construction ;

(' shows the tube in situ.

(I) The patient can tolerate the necessary manipulatioi

when carried out under cocaine, or, failing this, thnt h

general condition does not contra-indicate the employmei

of general anaesthesia.
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(2) That the growth is more or less limited. lill is of
opinion it should not be more than 5 or 6 cm. long.

(3) That there are no metastatic deposits.

(4) That the general health is comparatively good.
The radium is placed in a capsule provided with a silver

screen i mm. thick. This is screwed to a long silver wire,
and both are enclosed in a thin rubber shield. The activity
of the emanations is equivalent to from 70 to no mgrms. of
radium bromide, and may be left in situ from fifteen to twelve
hours respectively.

Before inserting the radium in the malignant stricture, the
lengthof this should be ascertained by radiography in con-
junction with the swallowing of bismuth porridge.
The subsequent procedure of the writer is as follows:
In the presence of the radiographer and his apparatus, the

patient's lower pharyn.x is anasthetised with cocaine, and the
endoscope passed as far as the (esophageal stricture. This is
cleansed with gauze mops, and if necessary dilated with
bougies until it is possible to insert the radium capsule into
the stricture through the endoscope. The last named is now
removed, and the radiographer then " screens " the patient
so as to msure that the capsule = - in position ; if it is not, it
can be raised or lowered by means of the stilette. The
proximal end of the stilette is then securely fixed to the
patient's cheek by means of adhesive plaster ; he is taken
quietly away to his bed, and given ;', grain of morphia to
insure a quiet night.

It is therefore obvious that it is well for the patient to
have as much nourishment as he can take an hour or two
before the application of the radium, and that this should be
inserted about 6 p.m., so that it can be removed fourteen to
hfteen hours later—/.f., at 8 or c) o'clock next morning.

If he cannot tolerate endoscopy without general ana;s-
thesia, It will be probably necessary to do without the
help of the radiographer, and then we must determine how
tar the radium capsule shall be inserted into the growth by
means of accurate measurements on the stilette.
When the capsule is removed next morning, the patient

»s given a tumblerful of warm milk containing 30 grains of
oismuth subnitrate.
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Owing to the mechanical effect of the dilatation of thi

stricture there is often an immediate improvement in swallow
ing, but this may disappear for a few days on account of thi

reactionary swelling induced by the radium. When thi

sloughing of the central portion of the ulceration takes pla. t

food begins to pass mor«> freely, and the patient can takt
more semi-solid food than before the railaim was inserted
and he frequently puts on weight.
A further application can be made at the end of four ti:

five weeks.

There can be no doubt as to the temporary beneficial
result of radium in these cases, 1 t, as already stated, tht;

writer has yet to see a proved case of cancer of the gullet
which has been cured.

True, the disease may not recur in its original situation,
and to this extent the patient remains free from the dreaded
symptoms of hunger and thirst, but metastases in near or
remote regions always supervene, and the patient becomes
gradually weaker until he succumbs.
Gastrostomy.—The administration of food directly into

the stomach relieves the patient of the two most terrible

symptoms of cancer of the a-sophagus—viz., hunger and
thirst. In order that the operation shall yield the greatest
benefit, it is imperative that it be performed vvhile the
general condition is relatively good.

If performed in good time the functional rest afforded to
the gullet will sometimes permit the normal swallowing of
fluids for a considerable time—a matter of great relief to the

patient.

Furthermore, gastrostomy avoids the inconvenience and
discomfort of a visible feeding tube to which some patients
are peculiarly sensitive. Consequently, our selection of the

method of feeding a case of cesophageal carcinoma (which
does not admit the use of a Symond's funnel) will partly l)c

determined by the temperament of the patient, although, ai

a general rule, it will be wiser to commence with some form
of intubation.



DI8EASKS OF THK (ESOPHAGL'S
759

COMPRESSION STENOSIS OF THE (ESOPHAGUS.

n,7«l!i! T-' 'T^^ ^'T
^''^'''* ^">' ^""-"^ «f '"c»' disease

outside he Kullet walls. Hence may be mentioned benign
and malignant goitres, enlargement of lymphatic glands in
the neck or m thcmediastina. pharyngeal pouches, innominate,
subclavian, and less commonly aortic aneurysm, mediastinal
tumours or abscess.

As a matter of practice it will be found that stenosis is
most often produced by the infiltration of malignant disease.
Symptoms.-The chief symptom is dysphagia, and in

addition other symptoms :,re caused by the morbid condition
which produces compression of the (esophagus.
Not uncommonly complaint is made of the "accumula-

tion of secretions in the lower part of the throat," but thissame symptom may be met with in intrinsic disease of the
ursophagus-..^^. cancer of the upper third of the gullet or
lower pharynx, and post-cricoidal epithelioma, as well as in
cxtensm tuberculous disease of the larynx, where the patient
fears the act of swallowing because of the pain caused thereby.
Exaramation.~By indirect examination excessive secre-

tion of mucus may be seen in the lower pharyngeal regions.
Direct examination will reveal that as the obstruction is

approached the circular lumen of the (esophagus is replaced
by a crescent.c aperture covered by smooth mucous mem-
brane. Radiography may give valuable information.
The prognosis and treatment of compression stenosis will

obviously dei -nd on the nature of the primary lesion.

DIFFUSE DILATATION OF THE OESOPHAGUS.
Thi^ is almost invariably due to organic or spasmodic

tncture of the gullet, in which the ectasia is brought about
)y ' he deglutitory pressure of accumulated food "

(Chevalier
Jackson), and this is probably aided by gases due to fermen-
tation of th" food.

Spastic stenosis produces a far greater degree ofoesophageal
d-latation than an organic or fibrous strictuie. because the
obstruction caused by the former is more complete and often
more lasting.
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Treatment.—This will be considered when discussing tl

conditions which give rise to the dilatation (p. 767).

FIBROUS STRICTURE OF THE (ESOPHAGUS.
iCtiology.—This may result from obvious or quite indett

minable causes. In the former category may be placed tl

swallowing of caustic liquids or cicatrisation of theulcerati)

which follows the removal of a long-impacted fo--' •. hod
although the latter cause is less common than r.-..^ ^no
be expected.

In many instances no cause of the fibrous

ascertained, but Chevalier Jackson gives the 1

etiological factors

:

1. Ulcers consequent on tuberculosis, sj ,

'

diphtheria, or pyogenic inflammations.
2. Primary functional spasm producing •'

--jM. ..

by the erosions due to the accompanying fE3opha<,Mi

J. Peptic ulcers occurring in the lower rej ^ ,i

gullet.

4. Typhoid decubitus ulcers.

5. Slight congenital stenosis, causing fibrosis in later lift.

6. Foreign body ulcerations.

Site.—When caustics have induced the stricture it i

more frequently situated in the middle third of the gullet.

S)rniptoms.—Dysphagia, regurgitation of food, and couj,'h

ing are the three most common symptoms.
Prognosis.—Spontaneous recovery is rare, and untreatec

narrow fibrous strictures of the gullet have a high rate o

mortality.

Slighter degrees of stenosis are prone to increase fmn
stasis, oesophagitis, and secondary ulceration (Jackson).
By the help of direct vision and careful dilatation a single

stricture may be cured with comparative ease, but difficultie:

multiply rapidly when there are two or three non-concentric
strictures with pouch formation, superficial ulceration, 01

fibrotic changes in the gullet wall, etc.

Diagnosis.—This can only be made by direct vision, and

after particles of food and secretions have been remo\cd,
Radiography may prove of valuable assistance. The cic;.:ri.\

is generally whiter than the surrounding parts. It may take
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the shape of a band or of an eccentric or crescent-shaped
formation.

Treatment. -In ti^ht strictures it will be wiser to perform
gastrostomy, not only to enable the patient to take sufficient
food and thus improve his general condition, but also to
give the (esophagus complete functional rest and freedom from
the irritation of retained particles of food, so that endoscopic
treatment may be more easily and safely carried out.
The details of technique and treatment in this troublesome

class of case cannot be dealt -.vith fully in such a work as
this. It may suffice to say that the chief principle involved
IS gradual dilatation of the stricture by suitable bougies until a
good functional result has been obtained, and that it may be
necessary to keep watch over the patient for months or years
in order to prevent recurrence of the stenosis. It may be
necessary for the patient to take the greatest care in the
mastication of his food, and even to restrict himself to those
of a semi-solid nature.

f!
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NEUROSES OF THE CESOPHAGUS.

The two commonest forms are functional dysphagia and
spasmodic stricti re.

Functional Dysphagia.

.
iEtiology.—The affection is most common in women from

twenty to fifty years of age. In the writers experience the
affection is often the sequel of some acute or subacute inHam-
mation in the mouth or throat.

Symptoms.—As a rule the difficulty lies in swallowing
so ^3, so that patients keep themselves nourished and often
wr. )ut losing weight, by means of liquid food. There is
no pain on swallowing, nor are there cachexia and pro-
gressive loss of strength and weight, which are so character-
istic of malignant disease of the gullet.

Examination.—The mouth, throat, and larynx should be
exammed by the ordinary methods in order to eliminate any
conditions which might produce dysphagia If the history,
general appearance ofthe patient, and absence ofany physical
signs in the neck or chest, make it pretty clear that the

n
h
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trouble is of functional origin, a bougie may be gently passed
through the oesophagus into the stomach.
Diagmosis.—Dysphagia may be presumed to be of func-

tional origin when the patient can easily swallow fluids, is

fairly well nourished, and not losing flesh or becoming
gradually weaker

; otherwise oui suspicions of organic disease
should be aroused.

The only certain method of eliminating such doubts would
be inspection of the whole length of the gullet by the direct
method, and since the armamentarium and the skill in using
It are not always available, it may be permissible to use a
bougie in order to establish the presence or absence of
deHnite obstruction. Radiography coupled with the swallow-
ing of bismuth porridge might also be of assistance.

It must not be forgotten, however, that the free passage
of a uougie does not eliminate the possibility of malignant
disease in its early and sometimes in its later stages. We
should be particularly suspicious of such a possibility if the
passage of the bougie does not produce immediate and nu>rc
or less lasting abilit\- to swallow solids.

Furthermore, a bougie will often pass a foreign body in the
gullet without giving any sign of its presence.

Consequently, while experience may enable us to cure
many cases of functional dysphagia by the passage of a
bougie, there will always be a margin of cases in which some
doubt as to the cause of the symptom will remain, and this
can only bo removed by the direct method of inspection.

Prognosis and Treatment.—Most cases of functional
dysphagia will be cured by the passage of the direct tulie or
of a bougie if the patient is at the same time assured that
the obstruction is removed and that she can resuim hor
ordinary meals at once.
To prevent recurrence it will be necessnrv to treat the

general health of the patient, and to correct an\- local \\. ik-

ness in near or remote organs. (For details the reader should
refer to the treatment of hysteria or neurasthenia in am
standard work on Medicine.)
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CESOPHAGEAL POUCHES.

Syn.
; (Esophageal Diverticula ; Pharyngocelc.

The so-called oesophageal pouch is, strictly speaking, a
pathological condition of the lower pharynx, but the
symptoms, chnical signs, and surgical treatment are so
oesophageal ' m their nature that it might seem pedantic

to describe them elsewhere than in this section.
The researches of Killian * supplemented by those of

Ke.th t and amply proved by oesophagoscopy. have shown
that these pouches originate in the middle line of the
postenor waJl of the hypopharynx and opposite the cricoid
cartilage. I he walls of the sac are composed of the mucous
and submucous coats of the pharyngeal mucous membrane.
/ttiology—The sac or pouch is formed by an extrusion of

the aforesaid mucosa between the oblique and fundiform fibres
of the inferior constrictor muscle of the pharynx (fig. 254).This would seem to be the weakest spot in the musculature
of this region, and -herefore the most liable to give way
when the propelling force of the oblique is opposed by the
constricting power of tho fundiform fibres of the inferior
constrictor muscles.

It is more common in males than in females, and is rarely
seen before the fortieth year of life. The last three case's
seen by the writer were in males of sixty-three, fifty-seven
and forty-nine respectively, and he has only seen one case in
a lemale.

It is said that the "bolting" of food is a predisposing
cause, and this may well be so. since spasm of the crico-
pharyngeal muscles is often due to the same factor.
Symptoms.—The most constant symptom is the return

into the throat of undigested food at varying periods after it
has been swallowed. In many instances the patient notices
a curious gurghng noise in the throat during meals or when
tlic side of the neck is pressed on : in fact, the last mentioned
may be one oi the most valuable diagnostic signs of the
condition.

• Ann.,!,, Mm ,/, /Y.,, .A xxmv., ,, I„,]le,, „,oS. j- :.
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The oldest of my patients (sixty-three) complained of a

"choking sensation, especially when drinking"; he dined

Kk;. 3,54.— Pharynnfeal i'oiicli.

1. fvula .•. Crt-aU-i curnua of liyokl 1K.IU-. ,-,. ( )l>li.|ue til.r.-s uf inl.rii.r n.n-l n • r

muscli'. 4. Pharyngeal poudi. 5. Pars fundih.r.nis .,f infeiicu . ,.n-' .

<. Levator imisclc ot a'sophaiju>. 7. Normal gullet. S. Irachca. . I ^ ":d
jfland. 10. I hyroid cartilage, u. ront^ue. ((;. Killian.l

alone because "coffee may come back through the iio-c"
and because for " two to three years the coughing at m al-

times disturbed others so much."
Examination.—Often, but not always, > smooth, soft,

uniform swelling can be noticed in tlie loucr part of tli. Icfi
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side of the neck behind the sterno-mastoid, and pressure on
this will frequently produce the gurgling sound above
described.

If a bougie be passed it will always enter the sac rather
than the gullet, and its end may be felt if the surgeon places
his hand over the external swelling caused by the pouch.

It should be remembered that a small empty pouch may
produce no external sign of its presence.

Radiography supplemented by bismuth porridge generally
produces a characteristic appearance (fig. 255).

If the sac be examined by the direct method, two
experiences are fairly constant

:

1. The tube enters the sac so easily that this appears to be
a direct continuation of the lower pharynx.

2. It is often very difficult to find the narrow subdiver-
ticular opening of the true oesophagus ; how narrow it may
become is well shown in fig. 256. As a rule it may be
discovered by slowly withdrawing the tube from the pouch
and keeping a sharp eye on the anterior wall, where a slit-

like opening, often close to the cricoid cartilage may be seen
and entered by a small tube or catheter. Mosher (Boston,
U.S.A.) has pointed out that inflation of the pouch during
the withdrawal of the tube renders the identification of the
(esophageal opening much easier.

In a large pouch the end of the cesophagoscope has a wide
area of lateral movement on each side of the vertebral
column.

Treatment.—If the pouch is small the patient may not
be inconvenienced very much, and can often empty the sac
for himself by external pressure. A larger pouch can also be
emptied but the patient may suffer such inconvenience and
discomfort as to render life almost intolerable. Under such
circumstances operation offers the only prospect of cure, but
it is not unattended by the danger of sepsis which, in
this region, often leads to a fatal issue.

Operation.—kn incision is made along the anterior border
of the sterno-mastoid, its centre being opposite the cricoid
cartilage. The soft parts are retracted and the pouch
sought for between the trachea on the inside and the carotid
sheoth on the outside. The pouch is then carefully separated

-
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from the surrounding tissues until only its neck remains toconnect it with the post-cricoidal region of the lower pharynxThe most proximal portion of this should now be tied round
with an elastic band or rubber tubing, and the deeper partsof the wound packed with sterilised gauze. A pur^-string
suture should be passed through and around the neck ofthe pouch beyond the clamped portion and tied. The pouchmay then be removed and further sutures inserted into the
cut edge of the neck of the sac so as to invert any of theexposed mucous membrane which may not have been
invaginated by the purse-string suture. The aim of the
surgeon will be to prevent any leakage into the wound of the
septic contents of the lower pharynx or of the gullet

It will be of great assistance to the surgeon in determining
the relations of the neck of the pouch to the gullet if an
oesophagoscopist passes a tube or bougie from the mouth
well down into the oesophagus and holds it there as long asmay be necessary.

When the neck of the sac has been securely sutured a
drainage-tube may be placed against it, and, excepting for
Its place of exit, the greater part of the external wound may
be sutured. ^

Nutrient enemata should be administered for the first
forty-eight hours if possible; then an attempt to swallow
sterilised water may be made, and, if successful, other
liquid focKis may be administered. To demonstrate a new
nriethod of avoiding the risks of sepsis incident to removal of
the sac Dr. William Hill has recently exhibited a patient
upon whom he performed " diverticulo-pexy."* The sac or
pouch was exposed in the neck, freed from surrounding
structures, emptied of its contents, and then carried upwards
and sutured to the deeper structures in an almost vertical
position, so that its communication with the lower pharynx
represented the lowest point of the sac.

Traction Diverticula.

These are a rarer form of cesophageal disease, and are oft. nonly discovered at a post-mortem examination, because tl lev

• Proc. Roy. Soc. Med.. 19,7, Laryngological Sect.
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produce few, if any, symptoms during life. With regard to
their atiology, Keith is of opinion that they are produced by
(r) "A localised adhesion of the oesophagus to the sur-
rounding part, usually due to inflammation of one of the
bronchial glands. (2) Traction of this adhesion occurs
durmg coughing, deep inspiration, and deglutition. In these
acts the trachea and oesophagus move independently and
elongate the adhesion formed between them, with the result
that traction diverticula of the oesophagus are formed."

DIFFUSE DILATATION OF THE (ESOPHAGUS.

Syn.
:
Idiopathic Dilatation of the (Esophagus; Achalasia of the

(Esophagus {Hertz); Cardiac Phreno-spasm (ChevalierJack-
son) ; Cardiospasm (Mikulicz).

The true pathology of the condition is still in doubt, and
readers are mvited to study Dr. Hurst's (Hertz's) article on the
subject m Proc. Roy. Soc. Med.. 1915, vol.viii. (Clinical Sect.),
pp. 22-25. The main feature of the affection is dilatation
and hypertrophy of the cesophagus without any organic
obstruction. In 1882 Mikulicz named it "cardiospasm"
and mamtained it was due to spasm of the cardiac sphincter
But as the condition may be present for many years, and
no hypertrophy of the cardiac sphincter has ever been
detected during life or after death, it is fairly clear that
Mikulicz s theory is incorrect. This fact led RoUeston to
suggest that the dilatation and hypertrophy of the cesophaeus
might be due to ''a failure in the co-ordinating mechanism
by which the cardiac sphincter is relaxed during swallowin- "
and he suggested that '• paralysis or continued inhibition'^f
the longitudinal muscular fibres of the esophagus would
allow dilatation of the tube to occur, and at the same timeby interfering with the opening of the cardiac sphincter'
would induce hypertrophy of the circular muscular coat " '

This absence of sphincteric relaxation causes the food
to stagnate in the oesophagus, which dilates, and the
distension so caused results in excessive and continuous
peristalsis ending in hypertrophy. To prove the absence
ot spasm, Hurst showed that the weight of an india-rubber

m
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tube filled with mercury caused it to pass through the card
into the stomach without the slightest difficulty.

In many instances no cause of the achalasia can 1

discovered during life or after death. In a few patients t

ulcer or cancer of the stomach has been present, ;,r

probably in them the inhibition of relaxation was a refl(

effect. In others ulceration of the lower end of the gulii

has been recorded, but this is possibly a sequel rather tha
a cause of the failure of sphincteric inhibition underlying t\

dilatation of the oesophagus.

As a rule the lower two-thirds of the gullet is most dilate(

but there is little dilatation of that portion which is supportc
by the oesophageal aperture of the diaphragm (fig. 25
A and B) or of the intra-abdominal oesophagus.
Symptoms.—The patient's trouble usually commences b

a feeling that the food " lodges " or " .von't go down " beyon
the chest regions. At first this is an occasional occurrencf
but the intervals decrease until the symptom is permanem
" The patient may notice gurgling in the chest, as if gas wa
bubbling through water." Salivation is frequent and oftei

copious.

Voluntarily, or by tickling the throat, the patient cai

relieve the discomfort by bringing up the greater part of th

meal which has been swallowed. If thedilatation is large, an(

much food has accumulated, decomposition may take place
and then involuntary evacuation may occur.
As a rule fluids are swallowed more easily than solids

and the latter are best retained when well masticated anc
swallowed slowly.

In contrast with malignant disease, the general healtf

remains fairly good although the patient may lose weighi
until a certain equilibrium is established corresponding tc

the small amount of food which reaches the stomach. In

this state the patient may live for many jears.

Diagnosis.—This will be arrived at by the history and by

the radiographic examination of a bismuth meal. In early

stages of the disease the examination must be made rf/;n«^'

an attack, becaus > normal appearances may be present in the

intervals.

Organic disease, such as cancer or non-malignant stricture,
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can only be excluded by means of oesophagoscopy, although
in long-standing cases malignancy would be rendered
improbable by the absence of cachexia and other progres-
sive constitutional changes.

If oesophagoscopy is not available, Hurst emphasises the
diagnostic importance of the fact that a mercury tube passes
with case through the cardia in achalasia, while the reverse
is the case in the complete obstruction which is manifested
by a cancerous growth.

Prognosis.—Cure is only likely to be obtained in early
cases before much dilatation of the gullet has been attained.
Treatment—In these patients excellent results have

followed the use of the mercury tube, as recommended by
Hurst. He says

:

"The tube has a rounded end with no holes in it, its
diameter being 24 gauge; it is advisable, however, in the
first examination to pass a tube of 20 gauge before using
the larger one. It is filled with mercury, the upper end
being closed. A string is attached to the upper end to
prevent the possibility of its dropping into the stomach, and
two circles are marked on the bougie at distances of 16 and
17 inches respectively from its lower extremity. The tube
drops through the cardia ; it requires no pushing, and can
be easily managed by the patient himself. It is kept in
position for a few minutes on each occasion at first, but
later it can be withdrawn directly after it has entered
the stomach. The lower extremity should not pass more
than an inch beyond the cardia, which is situated on an
average 16 inches from the teeth, as otherwise indigestion
may result from irritation of the stomach. The patient
feels relieved, and realises that 'the passage is clear'
as soon as it is withdrawn. It should be passed immediately
before meals

: the food then enters the stomach without
difficulty. In very early cases the tube may only need
to be passed once : in my first case an ordinary bougie
was passed the day after the symptoms commenced, and
it was never necessary to pass it again. Generally, however,
the tube has to be passed before each meal at first ; then
it can be passed once a day, and gradually less often, till

49
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finally it is only passed at rare intervals, when the patie

feels some slight obstruction is returning.
" In very rare cases, when the cesophagus has becoi

greatly dilated and the lower end forms a pouch whi
extends below the cardia, the end of the tube genera
misses the cardia and curls round in the pouch (fig. 257, 1

In such instances mechanical dilatation by such avulsors

Mosher's may help in ameliorating the symptoms."
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CHAPTER XXIV.

THE OPERATIONS OF LARYNGOTOMY AND
TRACHEOTOMY.

When discussing the various diseases of the pharynxlarynx lower a.r passages, and the esophagus it waspointed out that under certain circumstan^cesTmay benecessary to perform laryngotomy or tracheoton^r For

^n^ -erdS.
"^ '"^^ '' ^^" *° '---^'^ ^h- ope-tio::

LARYNGOTOMY.
Indications—As a general rule the establishment ofan openmg m the crico - thyroid membrane is caZ forI) to prevent asphyxiation in an emergency when nelthethe t,„e nor the instruments necessary for tracheotomy areava. able-... sudden^ impending asphyxiation during ameal, cases of septic inflammation of the larynx with supra^glottic oedema and stenosis, or when such an obstruction hasbeen produced by the inhalation of steam or scaldingWafer

)
As a temporary measure in certain operationVupon

the upper air passages in which excessive bleeding maybe expected. Under such circumstances, if a tube beinserted through the crico-thyroid membrane, the lowerpharynx or larynx may be plugged with sterilised gauze

hntfT';r '^'*
"°u^'°°^

'^^" ^"^^^ ^he trachea or the
li ngs Furthermore, the general anesthetic can be admin.stered through the laryngotomy tube, so that surgeon andanesthetist do not get in one another's way
The credit for introducing laryngotomy instead of trache-otomy during operations on the upper air passages where

(LondonT
'' " "'"'P'*^' " '"^ *° ^^- J W. Bond
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During the last two or three years the necessity foi

preliminary laryngotomy has been largely avoided by
adoption of the intratracheal method of administering eth

which renders it practically impossible for blood to en
the trachea.

As compared with tracheotomy, laryngotomy is a rap
safe, and easy method of averting suffocation from obstri
tion in or above the larynx. The operation can be perform
in less than five seconds, and if done secundum artem 1

loss of blood need be no more than that which follows t

extraction of a tooth.

Fig. 258.—Uryngotomy Tube and Pilot.

As a rule laryngotomy is contra-indicated in your
children, because in them the larynx is small, ill-developei

the cannula would cause much irritation, and the operatic
would not be less difficult than a high tracheotomy.
Operation.—The technique advised by Dr. J. W. Bond

somewhat as follows

:

With the head and neck extended over a narrow pillow c

sandbag, an assistant pinches up a vertical fold of skin ov£
the crico-thyroid membrane, which is transfixed by th

surgeon's knife so that a transverse incision over th

membrane is the result.

The latter is then pierced close to the upper border of th

cricoid with a scalpel or a sharp-pointed scissors, and th
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opening dilated sufficiently to permit the introduction of a
laryngotomy tube. This is curved on the flat, and can be
obtained with a siiitible olive-ended pilot.

In an emergency a complete laryngotomy can be per-
formed with a sharp penknife, and the opening temporarily
maintained by suitably bent hairpins or the open metal case
ot an ordinary lead-pencil.

When carefully performed, laryngotomy is almost a
bloodless operation, especially if care be taken to keep close
to the up^er border of the cricoid, and thus to avoid
wounding the small transverse crico-thyroid branch of the
mierior thyroid artery.

TRACHEOTOMY.

Surgical Anatomy.-From seven to eight of the tracheal
rings he in the centre line of the neck between the cricoid
cartilage and the level of the manubrium sterni. The
upper rings lie near the ; irface, the lower ones are much
deeper, and between them and the skin are two layers
of fascia, areolar tissue, and fat, in which lies the inferior
thyroid plexus of veins, tracheal branches of the superior
thyroid artery, and rarely the thyroidea ima artery. These
vessels, and more especially the veins, bleed freely when the
patient is m a semi-asphyxiated condition.
The isthmus of the thyroid gland crosses between the

second and third, or third and fourth rings but it is very
mconstant in size, shape, and position. It is about half
an inch broad and from a quarter to three- jarters of an
inch m depth.

When the trachea is opened above the isihmus the
operation is spoken of as a "high tracheotomy" in contra-
distinction to "low tracheotomy" when the opening is
below the isthmus, whereas "median tracheotomy' implies
division of the thyroid isthmus and an opening in the
trachea in this position.

Indications for Tracheotomy.- 1. Diseases or injuries
mvolving or likely to produce obstruction of the laryngeal
air-way. The functional rest afforded by a timely trache-
otomy may go far in reducing the degree of inflammation
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following injuries to the larynx, and thereby promote a it
rapid cure and a better functional result.

-'. When dyspnaa complicates the entry of a fort
body mto the larynx, trachea, or cesophagus.

Fig. :;5.j.— Th,- l^ryngo-Tiachial
Kcjrion.

The sleriio - hyuid .iiiil stt-rno - thvrul.l
imistlcs liave l>fcn separated so As id
expose the deep fascia coNcriii,' rlie
cricoid cartilage, llie thyroid isthmus,
and the trachea. The coinmvinicatinn
hranchcs of the superior and inferior
veins are seen running' in the fascia
across the middle line. The dotte.l line
atross the eric, .id cartilage imlic .ites the
position for nicivii,(; the deep fas. ia in
separating the thyroid isthnnis from the
trachea.

(From a drawinj; kindly lent liy Dr. Irwin
-Moore.)

I'IG. ^(lo.— The I aryngo-Trad
Kegion.

The superficial ftcscia has heen incisi
.superficial layer of the deep fa,, i

seen with the anterior insular veins
hedded ill the fascia, one on each
of the liiiodle line, whilst their i

nninicatinx hranches are seen cr..-
the middle line. 'I'he sunerhcial !.

of the deep fascia has leen in. i

evposin- the sterno.hyoid and Mc
ihyroi.l muscles. J he uhite lie
lascia hetween these muscles is sec c

(I'rom a drawirii; kindly lent hy l.)i. Ii

Moore.)

I.ll

3. Stenosis of the glottis or trachea from any of the cause
hitherto mentioned (vide Bilateral Abductor Paralysi:
Stenosis of Larynx, Laryngismus Stridulus, CEdema of th
Larynx, etc.).
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4. As a preliminary to certain operations on the larynx—
e.g., thyro-chondrotomy (laryngo-fissure) and laryngectomy.
Anzsthesia.—The operation can be quite well performed

in adults "under local anaesthesia, secured by an en-
dermic injection of novocaine with the addition of a small
amount of adrenalin," as advised by Sir StClair Thomson.
The writer can endorse the value of the suggestion, especially

Fig. ifii.—The Larynjio- Tracheal Kc<,non.
The two halves of the thyroid isthmus have Ikci. divide,!, ligatured, and the , la.ims

Locaini.satiori ot the larynx and trachea.

(From a drawing kindly lent hy Dr. Irwin Moore.)

when such dyspnoea is present as would contra-indicate
the use of a general anaesthetic. On two occasions he has
performed the operation without any form of anesthesia,
and has been surprised at the absence of pain after the skin
incision has been made.

In children a general anaesthetic is always advisable, butm the presence of dyspnoea it may be wiser to pass a tube
through the larynx by the direct method, administer anaes-
thesia through this, and then proceed to the opening of the

Iff

I
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trachea. The direct tube can be passed without local
general anesthesia provided two or three capable assista
arc available. On the other hand, the degree of dyspr
will often diminish under general anassthesia, because of
relaxation of the spasmodic element which is frequer
an important factor in producing obstruction to air entry.
When the trachea is exposed, Sir StClair Thomson 1

made the valuable suggestion that it is a good plan
anasthetise its interior before opening it. This is done
piercing the membrane between two rings with the nee
of a hypodermic syringe, and then injecting a few drops

5 per cent, solution of cocaine (fig. 261). Within five minu
the trachea can be opened without the distressing cough a
spasm so familiar to all surgeons who have not employed tl

method of annulling the reflex excitability of the windpipe
Ten to fifteen minims can be injected in an ? 'iit, but r

more than half the quantity in children, because they a

very susceptible to the toxic influences of cocaine.

High Tracheotomy.

The trachea is most frequently opened above the thyro
isthmus, because here it is nearer the surface, bleeding is ie

free, and important structures are less liable to be encroachi
upon than when the lower operation is performed. Unfc
tunately it is often opened too high, so that the cricoid rii

and subglottic region are damaged—a fruitful cause
laryngeal stenosis in children. As a general rule a hif

tracheotomy should only be performed in emergencies and ;

a temporary measure, because the lower the tube is inserte
the less likelihood will there be of complications in aftc

treatment {vide infra).

Position of Patient.—The patient should be in tl

recumbent position, with a small, hard pillow or sandba
placed under the neck and shoulders so that the head hanj
backward and renders the neck as prominent as possib
consistent with free respiration. It will be of great help 1

the surgeon if one assistant sits behind the patient to hoi

the extended head steadily in the middle line, and to keep
in this position until the tube has been inserted.

Operation.—The surgeon stands on the right of th
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patient, steadies the larynx with his left hand, and makes
an incision at least 2 inches in length from the upper edge
of the cricoid ring downwards (fig. 259). He should keep
exactly in the middle line. The incision should divide the
skin and superficial fascia and expose the interval between
the sterno-hyoid muscles (fig. 260); the inner edges of these
must be freed and drawn outwards to their respective sides
by blunt hooks. This can be done by the assistant while
he still maintains the head in the middle line by means of
his wrists.

All bleeding-points should be secured by artery forceps.
There will now be exposed the thyroid isthmus, and above

It the fascia which supports it and covers the trachea.
The lower border of the slightly projecting cricoid is then
felt for, and the fascia attached to it is seized in a pair of
forceps and divided transversely so far as to permit the
handle of a scalpel being inserted between it and the trachea.
By this means the fascia and the isthmus of the thyroid
can be pushed downwards so as to expose clearly the upper
three or four rings of the trachea. A weak solution of
cocaine may now be injected into the trachea (fig. 261).
This IS now transfixed by a sharp hook, which is inserted
from below upwards and about i inch to the right of
the middle line. Taking the hook in his left hand and
drawing the trachea slightly forwards and upwards, the
surgeon incises the trachea from below upwards in the
middle line for at least J inch. In doing this the novice
will be wise to seize the blade of the scalpel between the
thumb and index finger so that not more than J inch of it is
tree, and to steady his hand on the upper part of the
patient's sternum. By such means he can incise the
anterior, without risk of damaging the posterior wall of the
trachea or the oesophagus. The tube can now easily be
mserted by drawing the right lip of the opening forward
while the end of the tube depresses the left-hand edge, and
IS thus slipped into the air-way. The sharp hook is now
removed, and the cannula secured in position by tapes passed
round and tied behind the neck.

Finally, the edges of the external wound may be brought
together by sutures.

im
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Note.— ( I ) Unless the dyspncea is urgent, do not opei
trachea until all bleeding.points have been secured—

(

order to avoid the entry of blood into the trachea ; (6
definition and the opening of the trachea are more e
established when the field of operation is dry.

(2) With the exception of the skin incision, the separa
of the fascia from the lower end of the cricoid, and
opening of the trachea, all the other steps of the opera
can be carried out with blunt instruments—^./'., two

p
of dissecting forceps.

Low Tracheotomy.

This situation is preferable when a cannula is to be m
permanently or for a long period of time, and hence i

indicated in extensive and non-operable growths of the lar

and some other forms of chronic laryngeal stenosis (p. b
A lowc, jning is also indicated when tracheotomic bronc
scopy is to be employed for the removal of a foreign b
lodged in a bronchus.

Position.—This is the same as for the higher operatior
Operation.—The incision extends downwards in

middle line from the lower border of the cricoid cartila
and will vary in length from ij to 2 inches or hk
according to the amount of subcutaneous fat present,
well as the size and age of the patient.

Bleeding vessels should be controlled by artery force
and then the inner edges of the sterno-hyoid and steri

thyroid muscles identified and drawn aside by blunt hot
held by an assistant.

A little dissection with forceps will expose the isthmus
the thyroid which can be drawn upwards with a blunt hoc

Further blunt dissection will enable the surgeon to pu
aside any prominent veins of the inferior thyroid plexus, a

thus to expose the lower cervical tracheal rings. In yon
children the thymus gland may appear in the lower part
the wound, and must be pushed downwards. The positii

of the trachea can be identified by palpation with the ind
finger.

The opening of the windpipe and the insertion of tl

tube are carried out as described in the higher operation.
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The chief difficulty in the low operation arises from the
presence of numerous bloodvessels and these are mainly
venous. Furthermore, the trachea is more deeply situated
and requires more careful dissection to expose it clearly.
Both these difficulties an exaggerated in a cyanosed patient
with a short, fat neck, especially when it is imperative to
open the trachea with the least possible delay. Under such
circumstances it may be impossible to secure all bleeding,
points b«;fore opening' the trachea: neither is it altogether
necessary because most of the venous oozing will cease
directly free breathing is established.

Difficulties and Accidents.-Many of these have been
incidentally referred to already. They include: (i) Difficulty
in exposing the trachea; (2) hemorrhage; (j) difficultym openmg the trachea; {4) trouble in introducing the tube

I. Difficulty in Kxpomin the Trachea.—This is greatest
when a low tracheotomy has to be performed in a semi-
asphyxiated patient with a short, thick neck. The inex-
perienced surgeon who is naturally desirous of rendering
the operation as easy as possible, is nearly always inclined
to make the incision too high, and not infrequently he
divides the cricoid cartilage or even enters the true larynx—
a mistake which will often produce the most intractable
lorm of laryngo- tracheal stenosis. The error can be
avr 'ded by making the median skin incision reach to a
"" t $ breadth below the episternal notch even in a child

_

small an incision will make it difficult to control
bl« ding, to determine the relation of anatomical structures
a«^ o expo?' the trachea satisfactorily.

-- qua.iy important to make the skin incision in the
^ t; and to warn the assistant not only to keep the
I .ead extended, but also tr maintain the chin in the
iiH.. i position; if these directions are neglected, the
surge n may easily drift to one side of the small soft trachea
ot a r

J, ^rA not only find difficulty in exposing it, but hemay da -^e the oesophagus during his search.
2 //„ .r/u,, Thif. is mainly venous and is most

'. -i^-iicutomics. it may be minimised by
making a f, ni • ision, so that the underlying parts
can be wel d bleeding-points secured by artery

I
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forceps, and alko by using blunt instruments in the separa
of the deeper structures overlying the trachea.

3- Difficulty in opening the TracA^a.—This should not o.
If the surgeon thoroughly exposes the trachea in the re|
where he intends to open it, and uses the sharp hook in
method already advised.

Fio. 26j.— Fuller's Uivalve Tuk-.

Introduction of the r«6«.—There should be little diffici
with this detail if the directions concerning the insertion
the sharp hook are followed (p. yyj).

It may also be overcome by the use of a tracheal dilal
or the employment of Fuller's bivalve tube (fig. 262). wh
is introduced closed and then expanded by the cannula.
When the patient's breathing is fairly easy, the in

Fio. i6j.— Parker's Tracheotomy 1 ube.

perienced may think the tube is within the trachea, where
in reality they may have forced it down between th
structure and the soft tissues immediately superficial to it.

Tracheotomy Tubes.

R. W. Parker showed that the old type of quarter-circ
tubes were liable to cause ulceration by pressure of the end
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the cannula on the anterior v .11 of the trachea ; he therefore
introduced angular tubes (fig. 2,' \ ,u that the end ..f the
cannula rests free within the trucnea. A size appiopn ' •

for the age of the patient must be chosen.
Morrant Baker advised rubb.r lubes in order to avoid the

irritation above referred to. They can replace the silver

il

II

1 ...

»

P

Fig. 2fM.-Durham's Tracheotomy Tube and Pilot.

tube after three or four days, when the track of the cannulahas been definite^ established; they are much more com-
fortable, can easily be cleaned, and are particularly usefulwhen a cannula has to be worn for an indefinite length of

Durham's lobster-tail cannula (fig. 264) is a very usefulorm especially m adults, because the inner tube is adjust-able by means of a collar provided with a screw. When

l;i

\i
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properly fixed, the end of the cannula is free in the lum
of the trachea.

In the use of all silver tubes with an inner caniii
It IS essential that the end of the latter projects beyond t
outer tube, so that when the inner tube is removed f

cleaning a plug of inspissated mucus shall not block ti

lower end of the outer tube.

The Aftcr-Carc of Tracheotomised Patients.

The patient should be kept in a warm room, the atmosphe
of which IS kept moist by means of a steam kettle,
steam tent is not necessary.

For the first forty-eight hours a nurse must be in constat
attendance to mop away the mucus which is being constant!
coughed up, and also to keep the inner tube clean and fre
from obstruction. The cleansing can best be carried out b
pushing through it a plug of cotton-wool moistened with
hot solution of bicarbonate of soda. The outer cannul
is kept in position by tapes tied round the neck, but th
patient will experience much less discomfort if resilien
elastic bands are fixed in the collar slots of the shield an<
the tapes then joined to the bands.
During the intervals between the cleansing of the inne

tube, a light pad of sterilised gauze should rest over th,
opening of the tube, and be changed as often as is necessary
The wound in the neck should be protected by a layer o

sterilised lint smeared with hazeline cream or boracic
ointment, and slit from above downwards for half its breadth
so that It can be slipped upwards beneath the collar of the
cannula and the tapes.

The outer tube should be removed on the fourth or fifth
day for cleansing. This must be done expeditiously, because
the wound closes very quickly, and pain may attend reinser-
ion of the cannula. Hence it is wise to have a second
tube ready for insertion immediately the first is withdrawn
Feeding a Tracheotomised Paticnt.-At first, and especially in

children it may be difficult to swallow fluids without some
entering ^e trachea and causing coughing and laryngeal
spasm. Therefore it is wiser to try a teaspoonful of
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Sterilised water at first, and if no difficulty is experienced
nutrient fluids may be given. If the difficulty persists,
nasal feeding must be adopted for two or three days,
and ':hen the natural method of swallowing again tried.
Sometimes semi-solid food can be taken when liquids are
rejected.

Removal of the Tube.— It is a good rule to remove the
tube as soon as possible—»>., as soon as the patient can
breathe comfortably through the larynx.

In cases where tracheotomy has been performed for
a foreign body in the larynx or trachea, the cannula may
be removed at once if there is no laryngeal obstruction
caused by inflammation; otherwise the tube must be retained
till this condition has subsided.

After tracheotomy for diphtheria the tube should be
removed on the third or fourth day if possible, in order
to avoid the formation of granulation tissue, which generally
takes place above the cannula. The organisation of such
tissue may lead to subglottic stenosis.

When a tube has been worn for many weeks or months
Its removal may cause some laryngeal spasm, and the
patient seems quite unable to do without the cannula.
In such cases it will be well to insert a tube with an
opening in its upper (intratracheal) portion, and then
frequently close the external opening with the finger-tip
or with a cork. If such a perforated cannula is not at
hand, the one which has been worn -nay be removed
frequently, and for an increasing length of time, until the
larynx becomes tolerant of the inspiratory currents of air,
when the tube may be finally removed.

Failing with these methods, intubation may be necessary.
In double abductor paralysis, cancer, or extreme stenosis

of the larynx from any other cause, the tube may have to be
worn for the remainder of the patient's life. Under such
circumstances the tube should be removed at least once
a week and thoroughly cleansed.

Mechanical Obstruction after Tracheotomy.—This is generally
due to fungating granulations which form above the tube,
to adhesion of the vocal cords, or to cicatricial formation
in the subglottic region.

Hi

r

111?
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Granulations can be removed through the tracheotoni
wound by gentle curetting and nitrate of silver applie
to their base of origin. In one patient the writer remove
a polypoid mass of granulation tissue by means of the direc
method, and thus obviated reopening a long-healed extern:
wound.

Narrow adhesions between the cords should be divide
under the guidance of direct inspection, and an intubatio
tube worn until there is no further risk of the adhesion
re-forming.

The treatment of subglottic stenosis has been dealt witi
already (vide p. 66g).
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CHAPTER XXV.

THE OPERATIONS FOR INTRANASAL DACRYO-CYSTOTOMY AND FOR THE REMOVAL OF
PITUITARY TUMOURS

INTRANASAL DACRYOCYSTOTOMY.
The provision of free drainage between the tear sac and
the nasal cav.ty is indicated in those affections of the
acryma sac which are mainly caused by obstruction of the
lacrymal duct.

Experience has amply proved that this stenosis is generally
situated m the upper part of the duct below the tear sac
and to J W. West (Berlin) is mainly due the credit of
having shown that by removing the inner wall of the sac
(above the obstruction), and thus establishing permanent
intranasal drainage, many affections of the tear sac can be
cured. This operation is now so extensively practised that
no apology is needed for describing the technique which
obviously lies within the domain of the nasal surgeon
Indications.-The following affections are commonly

caused by obstruction of the lacrymal duct-viz., dacryo-
cystitis, dacryoblennorrhcea, fistula of the lacrymal sac
phlegmon, and epiphora.

West's Operation.*

In nervous patients chloroform anesthesia is advisable
othervvise it may be performed after the application to the
held of operation of cocaine and adrenaline, or after infiltra-
tion by a 2 per cent, solution of novocaine.
The inner surface of the lacrymal sac is situated on the

outer surface of the mucous membrane and bone which
• Archivfitr LarynsohgU und RhiitolosU, Band XXVII Heft 3

7«S 5„

i
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lies immediately in front of the anterbr attachment of t

middle turbinal.

1. By means of a long and narrow scalpel a flap of muc
periosteum, B, C, E, F, is turned down as shown in fig. 2
and left attached by its base, C, F.

2. The mucous membrane covering the area A,B, C, D,
now reniovcd so as to lay bare the inner wall of the lacrym
sac, which is sometimes prominent and is known as tl

torus lacrymalis.

3. This is now removed by piercing it with a sharp chi;
slightly curved outwards (fig. 266) and removing it wi

A

Fig. 20,5. -\Ve.-,fs Operation for Intranasal Dacryocystofomy.

suitable nasal forceps. It wiil often be advantageous to cii

away the projecting ridge of the asc( -mg process of th
superior ma.xillary bone just in front c e torus. Hy thes
means the pale inner wall of the lacrjmal sac should b
e.xposed freely to view.

4. This is now seized with forceps (fig. 241) and the entir
inner wall of the sac cut away with a lonK narrow scalpel
A free communication between the lacrymal sac and th,
nasal cavity is thus provided.

5. The mucous meml.n.ne flap /?, C, F, F, is now tu.nu
upwards into its original position and maintained then
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by a small packing of sterilised gauze, which should be
removed in twenty-four hours' time.

In certain cases it may be advantageous to remove the
anterior end of the middle turbinal or, in order to gain a
clear view of the field of operation, to perform a submucous
resection on a deviated and obstructing septum.
To make sure that the inner wall of the sac has been

efficiently removed a Bowman's probe can be introduced
through the canaliculus, or a nasal probe inserted through
the nasal opening of the sac can be felt by the finger applied
externally over the sac.

1:1

::ll

Fiii. jWi.— l''()ni|i-. and CliiMls for Intraiiasil I acf ystDloiny.

The writer can confirm all that has been advanced as
to the advantages of the intranasal route over the external
operation, and he has thereby succeeded in curing eight cases
of chronic dacryocystitis after unsuccessful attempts had
been made by the last-named method.
The after-treatment consists in washing through the sac

from the outside for a few days until inflammatory reaction
within the nose has subsided.

Contra-indications.—West advises against the operation
in very small children (although he records a cure of dacryo-
'-ystitis in a child of six years), in old patients, and m those
in whom the nasal passages are narrowed by scar tissue
'^'., lupus.
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TUMOURS OF THE PITUITARY BODY.

The approach to tumours of the pituitary body by way
the nose has been practised with success, especially by Hirsc
and Gushing, and their results show a greater percentage .

success than when the growth is attacked through the front
or temporal regions. Hirsch performs an extensive submucoi
resection, and in this way gains access to the front wall (

the sphenoidal sinus ; the rostrum, anterior walls, and tl
septum dividing the sinuses are then removed. The posteric
wa

'
is next perforated and an opening made of sufficien

size to expose the " sella turcica " and the tumour occupyin
this region. The surgeon must keep in the middle line an
perforate the posterior rather than the upper wall of th
sinus. If a lateral wall be damaged the cavernous sinus c

that side may be wounded, or even the carotid arterj
If the anterior part of the roof be entered, the opti
chiasma may suffer injury. A good radiograph may prov
an invaluable aid in determining the size and conformit'
of the sphenoidal sinus. When the posterior wail ha
been broken away, the pituitary tumour may be explored
Should it be a cyst, the liberation of its contents may rcsul
in a cure or great improvement in the symptoms. Les:
striking results may accrue from decompression if tlu
tumour is of a more solid nature.

The after-treatment will consist in keeping the upper aiic
posterior regions of the nose clean by the frequent use ol

mild antiseptic sprays.

I have only had the opportunity of operating on two cases
of pituitary tumour. They occurred in males fifty-two and
twenty-four years of age. In the elder patient the left eye
was quite blind, and there was defective vision in the right.
Before operation his pulse-rate varied from 54 to 62 beats
per minute.

His left middle turbinal had been removed before he came
under my care. The sphenoidal sinus was approached bv
lateral rhinotomy (left side), followed by a submucous
resection of the posterior third of the nasal septum. The
rostrum, anterior vvalls, and septum of the sinus \vere
quickly removed, and the whole interior of the sphenoidal
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cavity was brought into view. The posterior wall wasbroken away by a small chisel supplemented by curvedhooks The ultimate result of the operation is not yetdeeded, but It will suffice to say that two days after theoperation the patient was delighted to find he could see
his nurse, and two months later had resumed his duties as
a school-teacher. The younger patient was operated on by
he same route and is under my care at the present moment,
so that the result cannot vet be stated
With regard to the method of operation. I was much

nZnTh l7 !u-
''^^^ ^"'"'^ *° *he sphenoidal sinus

afforded by lateral rh.notomy followed by submucous resection
of the posterior third of the septum. The desired regions
seemed close at hand, were easily illuminated, andoo.ing
of blood was readily stanched. I can scarcely conceive

r '"/=^^^f
^^"tages would be present if one had workedthrough the longer and narrower muco-perichondrial channel

of submucous (Hirsch) or sublabial (Gushing) resection of
the nasal septum.

It need scarcely be emphasised that the nasal route shouldbe adopted only by expert nasal surgeons.

foLtT
'"'""'''

'" "' "'^"' ^'°"" '""^"" '"« -"•"«^ °f the

P.6.':Sm:-:;:;^-
'''''''' "^^^"^'- ^-VI.. January. ,,.3,

W. Hill : Ibid., March
7, p. 103.
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FORMUL/1:

GABOLES.
1. R. Acidi Horici

Boracis

Glyccrini

Aquam ad .

Misec.

2. R Acidi Carbolici liquefacti

Glyccrini

Aquam ad .

Misce.

3- E Acidi Tannici

Spirit lis Vini Rcctificati

Aquam Camphorx ad .

Misce.

4. B Acidi Tannici

Acidi Gallici

Aquae
Misce.

5- B Boracis

Glyccrini ....
Aquam ad .

Misce.

6. B Liquoris Potassii Pcrmanganatis
Aquam ad .

Misce.

7. B Potassii Chloratis

Glyccrini • • . . .

Aquam ad ... .

Misce.

LOTIONS.
8. B Extracti Opii Liquidi .

Liquons Plumbi Subacetatis diluti
Misce.

790

Rr. X

Rr. X

nix

5j

5i

Rr. xij

nivj

3J

."vj

gr. XX

n\xx

Si

gr. xij

3J

.=5)
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9 R Plumbi Ac(>tatis .

Acidi Acetici diluti

Aqu.T
Miscp.

10. K Acidi Borici

Cocaina; ...
Aqua; Ros.t

Miscc.

11. R Hydrarffyri Porchloridi

Aqiia- ....
Misce.

12. R Liquoris Ammnnii Acot.itis .

Spiritfls Vini Rcctificati

Aquam ad
\fiscc.
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ini

Si

•J

J

pr. i\

Rr. 'j

Rr. i

.j

.-ij

ii i

r'f!

i.i-

14.

15.

MIXTUEBS.
R Liquoris Ammonii .Acotatis

Spiritfls .Itthpris Xitrosi

Aquam Camphor.T a<l

Misce.

R Liquoris Ammonii Acctatis
Spiritus .^ithcris Xitrosi
TinctursE Camphonr compositir
Oxymollis Scill.-p

Aquam MiMitha; Piperit.T ad
Misce.

?; Caffeinac Citratis

Aqu.T
Misce.

.)'>J

nixx

nixxx
rnxxx

• Rr. ij ad v

5j

or£ed.I
^'"""'' '""''"'""' hydrobromate of Caffeine [gr.

j in 3j] may be

16. R Apomorphinac Hydrochloratis
Morphina: Hydrochloratis
Acidi Hydrochlorici dilufi

Syrupi Pruni Virginians
Aquam ad . , _

Misce.

17. R Liquoris Morphine Hydrocliloratis
Spiritus Chloroformi .

Glycerinum ad .

Misce.

18. R Liquoris Trinitrini

Spiritfls Athens Nitrosi

Tinrtnr^r Cnr-iamoini campnsii.c
Aquam Chloroformi ad

Mi.sce.

RT. ,V

niijss

n\xxx

miij

niiij

"IJad
nixx
ni.x

Hi

:'» '
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19- B Tinctum Forri Porchloridi

Glycorini .

Spirit fl» Chloroformi .

Aquam ad
>riscc.

n^xx

I^xv

5j

20. U Fern Snlphatisl

.

M.kRnrsii Siilphatis

Acidi Siilphurici diluti

SpiritAs Chloroformi .

Afjurim Menth u Piperita ad
^fisco.

(?r ij

.'J

n\x

Si

2t. R F(>rri pt Ammonii Citratis

Liqiioris Arjeni';alis .

Spiritiis Chloroformi .

Aijuam ad
Misee.

22. R Qiiininac Siilphatis

Acidi Sulphurici diluti

Aquae
Solve et adde
Potassii lodidi .

Misce.

2j. R Liquoris Sodii Arsenates
Sodii Hypophosphitis
Tinctunc drdamomi composita;
Aquam Chloroformi ad

Misce.

24. R Potassi Bromidi
Liquoris .Arsenicalis .

Tiiictur.T Gentianae compositae
Aquam ad . . .

,

Misce.

25. R Liquoris Hydrargyri Perchloridi
Sodii lodidi

Syrupi ....
Aquam Mentha; Pipcritae ad

Misce.

26. R Hydrargyri Biniodidi .

Potassii lodidi . . . .

Infusi Quassia; .

Misce.

27. R Potassii lodidi . . . .

Liquoris Hydrartryri Perchloridi .

Infusum Quassia; ad .

Misce.

RT. X
I^iij

n\x

RTij

niiij

Rf. V

RT. X
Vl[s

Rr. X ad XX

. I^xxx

• 5J

3ss

Rf. iiss

5j

Rr. I,

gr. V

5J

gr. V

5j
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26.

to.

.I"-

B Potait»ii ItMitcli

SpiritO* Ammnniit
Tincturaj Gentian.T

Aquam ail

Misce.

R Magnpsii Siilpliatis

.MaRiK'sii Carlviiiiitis

Tinctur^T Crtrdarnomi t>

Aquam Chlorofornii ad

rotnatici

-itnposit.T

mposit.T

AnitiH ' ''
'*»mati'.

Siflii •

.iti<^

A;]iia

Acidi

Aqua-
.

gr. V
ff[xx

n\xx

SJ

Rr. X

nixv

Rr. X
!r. XV

Rr. xvij

5J

,1

ll

OIWTMBin'S,
31-

3-'-

3i-

34-

16.

37-

3S-

B Acidi < , hci

AdijH> i^-ttzoati

Misec.

R Liqtii ris Atr"pi
Olii Ir.iiiMlyjHi

V'asi • iHini .I'i

Miscc,

R Ol.

V
Misi

ll<..tivpl

num id

,'uenti H li

\ ..-lelinum ;i.'

Misce.

PAINTS
R Acidi Chronii

Aquae destill.i'

Misce.

B Argenti Xitratis

Aquae dcstilIat.T

Misce.

B Cupri Sulpluitis

Glyceiini .

Aquam ad
Misce.

B Ferri Perchloridi

Glycerini .

Aquam ad
Misce.

Vur.

APPLICATIONS.

Rr. xij

5J

.-)J

3j

5j

5j

gr. x

5j

gr. xvj, xxiv, XXX vj, xlvii. etc.

• 5j

gr. XV ad xx
• 3ij

• • 5j

gr x-xx ad xl

• 3ii

• • • 5j

ii;

w

I
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43-

44-

43-

46.

47-

48.
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39- B ..'eno-Aluminii .

djrcerinl .

Aquam ad
Miscc.

4" R Hy<lr.irxyri IVrchloridi
Spiritflu Vim Rpctifi&.ti

Aquam acl

Mine*.

11 Zinci Chloridi

Acidi Hydrochlorici diluti
Glycerin! .

Aquam deiitillatam ad
Mince.

B Papain
Acidi Lactici

Aqua
Misce.

(To be freshly prepared when wanted.)
B Menthol

Paraffmum liquidum (lo por cont. solution).

B Thymol
SpiritAs Vini Rcctificati . . .

Glycerini .....
Aquam ad ... _

Misce.

B lodi

Potassii lodidi .

fT. xl

SJ

X ad XXX

X ad v\

Rr. ij

mij
n|xxx

RT. ss.

.>ss

Kr, V :i<l XX

Olei Mentha Piperita .' .' ." ." '''yiii''"
Glycerini ..... •

• 'I

Misce. 3j

PILL.
B Zinci Valerianatis

Pilula Galbani composite .

Misce.

Rr. J

pr. ij

RT. j

Rf- .',

Rr. .'

POWOEBB.
B lodoformi ...

Acidi Borici .
. .

' '

Morphinae Hydrochloratis ...
Cocaine Hydrochloratis ...

Misce.

B Pulveris Lobelia
Pulveris Stramonii
Pulveris Thea (Black Tea)
Potassii Nitratis

Partes aquales.*
Misce,

• See " The Extra Pharmacopoeia," Martindale, i2th edition, i' 584.
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5"-

Ji-

5*-

?.?•

54-

PORMUL/C

SOLUTION.
R Cncainc Hydrnchlnratis

Hfnorcin .....
Aqu.T! <l(<<«tilht.-r

Misci*.

SPBAT8.
R Sodii Bic.trhnn.-xtis

Sodii Chloridi ....
Boract!« ....
Sicchari Albi .

Aquae
Miscc,

(To be mixwl with .in pqu.-i| quantity of hot water

R Sodii nicari)on<-itis

lioraci*

Listerinc*

Aquam ad
Mwce.

R Acidi Carbolici .

5»odii Bicarbonatis
Boracis

Glycerini .

Aquam ad
Misce.

R Acidi Rorici

Boracis

Sodii Chloridi

Aquat
Misce,

795

RT. IXXX

Rr xl

RT. ii.

gr. liiHN

gr. iiiu

Rf. vij

•)

^r. viiss

gr. viiiM

RT. i
ad ij

gr. vj

RT- vj

HIXX

5j

gr. vj

Rr. vj

gr.ii]

5J

I Sodii Bicarbon.-.tis ....
Sodii Chloridi

. . . .

Acidi Carbolici ...
AqujB .....'

(To be added to half a tumblerful of lukewarm water,
can be obtained in compressed form.)

55 R Sodii Chloridi

Liquoris Potassii Permanganatis .

Aquam ad . . .

"

Misce.

56- E Zinci Sulphatis

Aqua .....'
Misce.

57- R

Rr. xij

gr.ij

gr. iss

3j
This prescription

gr. V
n\v

5j

Potassii Chloratis

Misce.

gr V ad X

5j

gr. X

5j

n

i i-H

,1

See p. 797.
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B Resorcin

Aquae

B L.quoris lodi

Acidi Carbolici liquefacti

Aquam ad
Misce.

B Papain
Acidi Lactici

Aquam ad
Misce.

B Forri Pcrchloridi

(ilycorini

Aquam ad
Misce.

B Ferro-Aluminis
.

Glycerini .

Aquam ad
Misce.

B Zinci Chloridi .

Acidi Hydrochlorici diluti

Glycerini .

Aquam destillatam ad
^^iscp.

B Glycerini Acidi Tannici
Aquam ad

.Misce.

B Glycerini .\luminis

Aquam ad
Misce.

Note.—The solutions for spraying the nostrils
ture of loo" F.

66. B .Menthol ...
Olei Eucalypti . . . _

Olei Cinnamomi
Paraffinum liquidum ad

Misce.

67. B Naphthalene
. , _

Olei Cinnamomi
Paraffinum liqu'dum ad

Misce.

INHALATIONS.
B Tincturaj Bcnzoini composite.

B Thymol ....
Spiritus Vini Rectificati

Magnesii Carbonatis levis .

Aqsiam destillatam ad . [

Misce.

59

60.

61.

62.

<^3-

6.,.

6i.

68

69

• gr. 1

• oj

• nivj

• niiij

• 5)

• Rr. x\

. nixvj

• 5j

• Rf- iij

. n\x

• .5j

Rr. iij

. lllx

• 5j

• Rr. ij

• niiij

. n|xv

• 5j

T([xx ad Ix

• 5j

. llixxxv

• 5J

should be at a tenipei

• Rr. X

. n\v

. n(v

• 5j

• RT. xij

. . . niv

• 3j

• Rr. vj

• ."j

• gr. ij

• 5j



FORMULA

gr. X

5j

E Creosoti

Jragnesii Ca^bonati^, k-vis

Aquam dt-stillatam ad
Misce.

797

gr. XXX

5j

71- R Olei Pini Sylvfstris . . . _

Magnesii Carbonatis levis

Aquam destillatam ad .

'

Misce.

n^xi

gr. XX

3j

: E Balsami Peruviani
Spirit us Vini Kectilicati

Misce.

Twenty to thirty drops m a pint of water at 140" F. for inhalation.

74

/J-

,-)Vss

3ijss

73- E

CABBOLISED SMELLING SALTS.
Acidi Carbolici liqucfacti

Ammonii Carbonatis .

Pulveris Carbonis Ligni
TinctursE Benzoini composite
Olei Lavandula;
Liquoris Ammonia; lortis

Misce.

.•>J

3ij

3J

nivj

q.s.

Liebig's original formula for essence of meaf—
n ^•T7°""''

^"''' "'"""-''^ ''*" •'^'^f "-'th one pint ;,f distilled waterto which two to four drops of hydrochloric acid and fifty oSvgrams of common salt have been added. After standing in the coldSone hour, stram through a h.ur sieve without pressure and re si

B Sodii Chloridi ...
Acidi I3orici

Ammonii Chloridi

Camphoric

*,See formula Xo. 51.

gr. XXX
gr. XXX

• i»

r I'

1

IF'

y

.12;^

-J



INDEX

Abductor paralysis, Kiiology, 720
bilateral, 720

case of, 725
causes of, 723
diagnosis, 724
prognosis, 725
rarity of, 723
stenosis of larynx in, 666
symptoms, -24

due to central n ve lesions, 720
in general paralys.. of insane, 737
in tabes, 734
toxic, 720
unilateral, complete i of, in

five cases, 723
diagnosis, 721
frequently due to grave organic

disease, 722
in influenza, 482
prognosis, 723
synptoms, 720

Abductors, spasm of, in cases of hydro
phobia, 704

succumb earlier than adductors in
progressive organic lesions o'

centres of motor laryngeal
nerves, 703

weakness of, in labio-glosso-laryn
geal paralysis, 736

Abortion, induction of, indications for,
in simultaneous occurrence of preg
nancy and laryngeal tuterculosis, 6411

Abscess, evicuaiion of, 41S
frontal lobe, 263
of septum, ti6
of tonsil, 414
retropharyngeal, 356

acute, 356
ivtiology, 356
chronic, 356

association with IuIk-tcu-

losis of cervical verlc
br.v; or glands, 356

diagnosis, 358
from breaking-down gum

'

ma, 35i>

from diphtheria, 358
in children, 350

79»

I Abscess, retropharyngeal, mcrl

I
anatomy and patholojjy, 3

opening of, external, 359, ?

internal, 359
prognosis, 358
secondary to spinal carii

359. 360
symptoms, 357

Accessory sinuses, nasal, diseases i

«90
infection from, ocular !.)iii|j1oi

due to, 8g
inflammation of, 190

acute, jetiology of, 192
local infection, 193
mechanism of infectio

I

chronic, bacteriology, 196
' one sinus infecting anuthe

i

'95
symptoms, 191

openings and " ostia " of, 242
polypi of, 123
radiography in diagnosis of palhi

logical conditions of, 211
suppuration of, channels of infce

tion, 298, 300
frequency, 191
ocular and orbital c(iiii(j1k.i

tions, 297, 300
reflex neivous affection-, jqc)

traumatic ocular complica
lions, 300

Acetic .icid, solution of, painiin:

mucous membrane with, in h.i'

fever, 79, 80
steam inhalation in pachydcrmi:

!arvngis, 573
Achalasia oi .LSophagu.s, 767. Scl- al>i

(Eso/ihagus, dilatation, dilTusc
Acne rosacea causing defotnir.y oi

bridge of nose, 186
in chronic hypertrophic rhiiuiis. 34
surgical treatment, iSij

Aconite in .icute tonsillitis. 411
Actinomycosis of tonsils, 402
Actors, acute laryngitis in trcumcnt.

545
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799

Adductor paralysis, 716
bilateral (functional aphonia),

morbid anatomy and patho-
logy. 7«7

predis|xising causes of, 716
treatment, 718

morbid anatomy and patholocy, 7 1

7

symptoms, 717
unilateral, 719

Adductors, paresis and laryngeal
catarih during laryngeal
changes at pubeily, 697

bilateral, in intluenia, 483
spasm of, diagnosis from bilateral

abductor paralysis, 724
in tabeii, 734
rh "thmic clonic, 709
tonic, 704

Adenoid tissue, tuberculosis of, 3 10
Adenoids, setiology of, 308

and high-arched lalate, relation
between, 100

as channels of infection, 310
complicating acuie laryngitis in

children, 548
complications of, 313
diagnosis of, 315
digital examination for, 304
factor in production of nasal

stenosis due to deformities of
septum, 100

local cause of epistaxis, 179
morbid anatomy of, 309
nasopharyngeal, factor in causa-

tion of acute rhinitis, 27
source ofblood from nose, 181

operation for, accidents during, 322
anxsthetic most suitable, 317
choice of instrument, 319
details of, 319
indications for, 3 16
position of patient during, 318
risks of. 323
treatment after, 321

pathology of, 309
prt>gnosis of. 315
removal in children, in prophylaxis

of acute rhinitis, 28
I

symptoms of, 312, 314, 324
treatment of, 316, 322
tuberculosis in, 310 I

Ailenoma of pharynx, 362
Adenomata, naso-pharyngeal, ^^j
AOrcnalin in diphtheria, 497

'

and novocainc, endermic injection
of, before tracheotomy, 775

chloride, hypodermic injeition in
attacks of asthma, S-

and cocaine in hay fever, 7S
in operations for septal

deformities, 105

Air

Al.^

Adrenalin chloride and cocaine solu-
tion, spraying with, in
angio neurotic cedema of
nose and throat, 507

and eucaine in infiltration

ana-sthesia, 25
eucaine lactateand sodium chloride

in operations for septal deformi-
ties, 105

Agger cells, 240, 268, 270
Air, injection of, in pansinusitis,

296
in.spired, moistening tffect of nasal

cavities on, 8
rarefied, causing epistaxis, 180
passages, examination of, by in-

direct method for suspected
foreign body, 692

foreign bodies in, 686
direct ar d indirect methods for

removal of, 695
prognosis, 693
symptoms, 688
treatment, 694

upper, surgical operations on, com-
plicated by escape of foreign
bodies into lower air passages,
686

nasi, collapse of, methods of
securing freedom of, 108

with slip-like nostrils. 186
Albuminuria in diphtheria, 489

complicating acute tonsillitis. 413
Alcohol, avoidance of, in glottic

spasm, 708
injection into or around superior

laryngeal nerve in relief of pain
in laryngeal tuberculosis, 647,
648

injections in paroxysmal sneezing.

Alcoholics, laryngeal hyperaesthesia in,

732
Alcoholism and cancer of asophaeus.

750. 751
'^ ^ •

chronic, causing epistaxis, 180
(vdematous laryingitis due

.
549

Alkaline and sulphurous waters in
pachydermia laryngis, 573

solutions, warm, spraying, in atro-
phic pharyngitis. 354

sprays in malignant disease of
pharynx, 369

with carbolic acid, In throat
manifestations of gout, 505

washes in tertiary syphilis of nose,
164

Allen, R. \V., organisms causing
citarrhal condition of upper respira-
tory passages, 26

to.

II
i Hi

II
»:i
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Alligator forceps, Durham's curved, for
removal of foreign bodies from
pharynx, 390

AlveoUr drainage in empyema of
antrum, 216

Ammonia carbonate in atrophic pharyn-
g'lis. 3S4

Ammonium, bromide of, in hay fever
77

carbonate of, in laryngitis sicca,

^575
chloride in acute laryngitis, 544,

545
in chronic laryngitis, 563
in laryngitis sicca, 575
inhalation in atrophic pharyii-

g't's. 354
tabloids in acute laryngitis,

. 544, 545
Ana-mia, pharyngitis and rhinitis in,

345, 349
Ana-slhesia

:

laryngeal, xtiology, 730
diagnosis, 731
in labio-glusso-Iaryngeal pai-

alysis, 736
prognosis, 731
symptoms, 731
treatment, 731

local, induction of, syringe and
needle for, 106

in operations for septal deform-
ities, induction, method em-
ployed, 105, 106

in peroral endi Jcopy, 524
pharyngeal, 394
jxjsilion of patient during, 429
(surgical), general, in peroral endo-

scopy, 524
contra-indication, 525
indications for, ^25

in direct n-sophagoscopy, 537
in removal of foreign bodies from

air and food passages, 693
of tonsils, 429

in tracheotomy. 775
for children, 775
under suspension l.iryngD-

.
scopy, 529

Anxsthe.in in relief of dysphagia in
cancer of larynx, 628

of pain on swallowing in
pharyngeal tulicrculosis, 374

msulilalions of, in laryngeal tul.cr-
riilosis, 646, 647

AnKsthetics, local, in removal of foreiijn
bodif

. from air or food paisaces
594

f S> .

under laryngo-fissure. 019
Aneurysm of aortic arch causing uni-

lateral abductor paralysis, 722

Aneurysms, intrathoracic, causing
lateral abductor paralysis, 723

Angeioma and varix of resophagus,
local cause of epislaxis, 179
of larynx, 594
of pharynx, 362
of septum (bleeding polypus), i

microscopicalappearances,
i

Angina, Ludwig's, 458
membranous, 477
phlegmonous, 477
Vincent's, 464

diagnosis of primary syphj
of pharynx from, 370

Ankylosis of crico-arytenoid joint.-. ;

.\nosmia, (x)

.vtiology, 61
in acute rhinitis, 6l
in atrophic rhinitis, 61
in chronic ethmoiditis, 247
left sided, with aphasia and righ

sided hemiplegia, 62
prognosis, 63
syphilitic origin, 62
traumatic origin, 62
treatment, 63, 64
unilateral, 62, 63

Antiseptic treatment of acute rhiniti

27
Antiseptics in tertiary syphilis of nos(

164
Antispasmodics in glottic spasm i

adults, 708
Antistreptococcic serum injections, 4O
Antitoxin, diphtheria, injection in mem

bianous laryngitis, 553
in treatment of diphtheria, 495, 49

complications, 496
dosage and mo'le of adininis

tration, 496
prophylactic administration

498
treatment of diphtheritic laryngiti;

combined with tracheotomy

494
of hay fever, 79. See alsc

Pollaiitin
Antral harpoon, Tilhy s, 220

perforator, 217
syringe, 217

Antrum maxillary, anatomical varieties

of, 199
aspeigillosis of. rarity, 253
cholesteatoma of, 237
cystic disease of, 225

cured by operation, 227
trctment 227

degeneration of mucous jjl.ui.! ,.f

lining mcmiirano of, cy?-- : -.
•••

225
dental cysts invad.ng. 22;
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INDKX
80

1

Antrum, drainage in acute suppuration,

empyema of, chronic, 205
diagnosis, 209

tests in, 209
prognosis, 216
treatment, 216-224

by alveolar route, 216
accidents during op.

* eration. 218, 219
advantages and dis-

advantages, 219
by canine fossa route, 222
by intra-nasal route, 220

advantages, 220
after - treatment of

cases, 224
exploration of, antral polypi i,n

peding, 215
conditions p. eventing, 215
difliculties and dangers of, 214
difficulties of, in children, 214

floor of, 197
foreign bodies in, 237
inflammation, acute non-iuppura-

tive, 200
treatment, 201

suppurative, 202
diagnosis, 203
symptoms, 203
treatment of cases of

mtra-nasal origin,

204
chronic non-suppurative, 201

malignant disease of, 232
symptoms, 232
treatment, surgical, 233

mucocele of, 236
nasal sarcoma invading, 142, 14:

146
•"

osteoma of, 230
syphilitic origin of, 230
treatment, 231

ostiatof, accessory, 199
ostium of, 242
perforation and lavage, below
attachment of inferior turbinal,
m acute suppuration, 205

polypus of, 230
removal of naso-antral polypus
from, through canine fossa. ,0

roof of, 1 97
^uppuration, diagnosis of chronic

atrophic rhinitis from, 4S, 49
surgical anatomy of. 197
walls of, 197, 198

Aorta, arch of, aneurysm causing u.ii-
ii'.-ra! aMuctor paralysi.s, 722

"

Al trients in acute tonsilliti.s, 410
At'i..isia and right-sided hemiplegia
w'.h left-sided anosmia, 62

'

Aphonia, functional, following acute
.

•"yngitis, 543, 544m bilateral adductor paralysis, 717
simulation in military service

717
spastica, 711

pro<iuced by spasm of tensors,
704

symptoms, 711
treatment, 712

Apomorphia in atrophic pharyneitis,
.354 ' / t.

.

m chronic laryngitis, 563
Aprosexia accompanying nasal polypus,

in chronic ethmoiditis, 247
in nasal obstruction, 97

Argyrol, spraying nasopharynx with
in cerebrospinal fever, 503

Arniy, British, inunction of mercury
ointment for syphilis in, courses, 161

Arsenic in acute tonsillitis (convalescent

.

stage). 413
in lupus of pharyn.x, 372m nasal lupus, caution in dosace
.153 *• '

m sensory neurosis of pharynx,

.Irfemia salina in nose following use of
patent seasalt. case, 178

Arterial penetration of capsule of tonsil,
diagram showing, 399 .

tension, diseases associated with
constitutional cause of epistaxis'
179

"^
'

Arteries pulsating on posterior wall of
pharynx, 355

Artery facial, ascending palatine
branch, source of ha-morrhage in
operation for complete removal
of tonsil. 399

internal maxillary. de.scendine
palatine branch, source of
h,i;morrhage in operation for
complete removal of tonsil, jgn

of septum, I So
spheno-palatine. branches of, 6, 7

Arthritis and tonsillitis, relation be-
tween, 403

cricoarytenoid. ,87
.vtiology, 5S7
<iiagnosis, 5S8
prognosis, "5SS

symptoms, 5SS
treatment, 58S

Aryppiglottic folds, 517
u'dema of. larvnx from ca.se nf

sudden death from. 551
Aryteno-epiglottic fold, cancer in 610
Arytenoid cartilages, 517

'

perichondritis, 58

1

11

^•f'

* 'i
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Aspergillosis of maxillary antrum,
microscopic examination, 334

rarity of. 233
symptoms, 233
treatment, 235

Aspirin in acute pharyngitis, 343
in acute tonsillitis, 410

Asthma, So
accompanying nasal polypus, 125
atiology discussed 81, 82, 83
a neurosis, 80, 81, 83
.-iisnciation with hay fever, 76, 77.

83
attacks of, treatment, 87
attention to digestion in, 86
causal factors, 81
chronic hypertrophic rhinitis in, 34
cure by removal of nasal polypi,

69
expectoration of, Curschmann's

spirals in, 84
in chronic ethmoiditis, 248
in nasal obstruction, 96
in relation to central nervous sys-

tem, 82, 83
to nasal disease, 8

1

pathology, 80
powders. 87
prognosis, 84, 85
spasmodic, region specially related

to attacks of, 66
symptoms. 83. 84
treatment. 85-8S

by drugs. 86
climatic. 86
general. 86
intranasal, 84. 85, S6, 87

summary, 89
.Astringents, application by wool brush

m chronic laryingitis. 563
in elongation of uvula. 450
spr.iying with, in laryngeal ha;mor-

rhage, 557
Ataxia, locomotor. See Tabes dorsalis

Atelectasis, foreign bodies in bronchus
causing, 690

.•\tlas, syphilitic necrosis of. 3S0
Atropine and morphine, hypodermic

application in peroral endoscopy,

525
hypodermic injections of, 317,428
in asthma. 86
in hay fever, 77
sulphate and morphia pill in

attacks of asthma, 87
Auto-insufllator, Leduc's, 647

Bacilli, presence of, in acute inflamma-
tion of accessory sinuses, 196

liacillus malhi. search for, in suspected
glanders, 500

Bacteriology ofchronic atrophic rhir

of membranous rhinitis, 56, 57
of tonsils, 401
of Vincent's angina, 465

Ballenger's swivel-knife for remova
septal cartilage, 1 10

Harking cough of puberty, 709
Baths, cold, in prophylaxis of m

rhinitis, 28
Belladonna in diphtheria, 497, 40S
Bcllocq's cannula, use of, in check

epistaxis, 184
Benzoin, compound tincture inhalal

in acute laryngitis, 544
in chronic laryngitis, 563

Bichromate, working in, cause of
|:

foration of septum, ]l8
Bismuth meal, X-ray examination

in diagnosis of diffuse dilatat

of I esophagus, 768
in functional dysphagia, 762
in (esophageal pouches, 765

Bistoury, sharp-pointed, use of, 418
Blake's polypus snare, 38, 12S
Btastomyits albicans, 386
Bleeding vessel in epistaxis, 7, 14
blindness following maxillary e

pyema, 300
Blistering, external, in diphtlieri

paralysis of crico-thyroid musci

729
Blood, altered conditions of. con>til

tional cause of epistaxis. i;<i

deficient oxygenation, synipioi

of nasal obstruction due ti.,

96
little loss of, in laryinjiilnm

772
supply of tonsils, 398, 399
vessels, wounds of, from furci]

bodies entering mouth, j!^ 1

Bone, affected, removal of. in clirun

hyperplasia of antrum, iiz
and cartilage, necrosis in icitia

nasal syphilis, 155, 150, 15;
decalcified, insertion ol >tiii.

;',

congenital depression ul 1.1s

bridge, 187
Bougies, flexible, discountenai.^L i i

direct a'sophagoscopy, ^;7
(esophageal, 746, 747

'

passing of, 747
use r -ntra-indicated 1.. sui

pected cancer of ^. 1 h:

g'Js, 753
passage of, in functional dy

762
brain, cortex of, centres for :ii

and adduction existing in cl

imity in, 702

; ciioi

lOX
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Breast-feeding of children by mothers
important in inherited syphilis. 167

Kreath, foul odour of, in cancer of
larynx, how remeflied, 628

Breathing, effect of adenoids on, 31

5

rapid, through mouth, during
syrii.ging for chronic atrophic
rninitiK. 50

Bromides in hay fever, 77
Bronchi, application of cocaine adrena-

line solutioo to, 5jj
main, diameters of, 530

Bronchiectssis. examination for foreign
bodies in, 534

foreign body in bronchus causinj;,

unilateral, caused by foreign bodym bronchus, 691
Bronchitis, foreign bodies in bronchus
causing, 690

Bronchoscopy and tracheoscopy, r-
"'*'• SJ3

size of tubes for, ^3^
fluoroscopic, 535
lower, or fracheotomic, 533. 534
peroral, Briinings' telescopic ex-

tension lubes for, 1553
indications for, 534

'

subglottic cEdema supervenine
°". S34

Bronchus, foreign body in, causing
bronchiectasis, septic pneu-
monia, abscess, or gangrene
690

sym|)toms. 690
right, epanerial branch from, tu

sections of, 531
Brumngs' electroscope with laryngeal

spatula attached showing Pater-
son's forceps in position, ^22

synnge for injection of paraftm, i6«
telescopic extension tubes for in-

vestigating larger bronchi, s??
Brusn, application of, to lower pharynx

or to larynx in treatment of bi-
lateral adducl.ir paralysis (functional
aphonia). 71S

Bulbar and bulbo- spinal affections
K'ving rise to laryngeal paralysis. 720iurney\eos antiseptic respirator, 64^

lurr, electrically driven, 294
for enlarging fronto-nasalcanal,2/4

t'acosmia, 62, 263, 28S
1 alcium and magnesium lactate in

paroxysmal sneezing. 73
hypophosphites in laryngismus

ftridulu?, 707
salts in hay fever, yy

' alculi, nasal. See khimliths
^ alculus of tonsils, 442

803

Caldwell-Luc operation for antral em-
pyema, 2a2, 123

Calomel in gouty throat manifestations.
506

in membranous laryngitis, inter-
nally or by fumigations, cce

rampheirs laryngeal syringe, 643Camphor and chloral, application of,
externally in neuralgia of larynx,

roonobromide of, in neuralgia of
larynx. 733

Cancer in aryteno-epiglottlc fold, 610
of epiglottis, 610
of 1-^rynx, 605

extrinsic, 606, 607
intrinsic, 606, 607

ofd-sophagus, 750-758
of vocal cord, 611, 612, 615
on posterior surface of cricoid plate.On r .

sensory pharyngeal neuroses mis-
taken by patients to be, 39;

( anme fossa, removal of naso-antral
polypus from antrum through,

route in treatment of empyema of
antrum, 222

Cannula (Bellocq's), use of, in checkinc
epistaxis, 1S4

frontal sinus, 259
Konig's, insertion in tracheal sten-

osis, 742
low insertion in tracheotomy, 602
tracheotomy, Koenig's long flex-

ible, use of, in bilateral alxluctor
paralysis. 726

Cantharides plaster, application of to
sp:ne in nervous laryngeal cough, 710

Carbolic .icKl. alkaline sprays with in
throat manifestations of gout m?'

Carcinoma of nose, 14;
naso- pharyngeal, 337

Cardiospasm, 767. See also CKsotha-
;'«j, dilatation, diffuse

Carina, position cf, 530, '^^nCarmalt Jones's turbinotome, 42
Carotid ariery, internal, erosion by

syphilitic gumma. 380
Carpo-pedal contractions in laryneis-
mus studulus, 700

Catarrh, acute, 475
aniral. chronic. 201

symptoms, 201
treatment, 201. 202

bronchial, in chronic ethmoiditis
24S '

laryngeal, and nasal obstruction 95
combined with paresis of ad-

ductors during laryngeal
changes at puberty, 697

%
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Catarrh, nasal and naso- pharyngeal,
laiyngitii following, treatroeni,

546
naso-pharyngeal, 305, jo6
pharyngeal, acute, J40

chronic, 34J
po«-na»al, 264. 288, jo6
simple, tymplum of cysts due to

degeneration of mucous (jland
of lining membnne, 225

Catarrhal inriammation, 477
Catheter (rubber), use of, in checking

epislaxis, 183
Cartilage, septal, isolation and removal

in operation for removal of septal
deviations, no

C'ntheterisatiun of sphenoidal sinus, 286
Cats, transmission of diphtheria by,

Cau..risation of hypersensitive areas
in hay fever, 79

Cavernous sinus, septic thrombosis of,

294
Cellulitis of neck, diarnosis, 459

prognosis, 459
treatment, 460

orbital. 300
complicating intra-nasal oper-

ation for ethmoiditis, 251
submaxillary, 462

Cerebro-spinal fever, 500
.-Btiology, 500
diagnosis, 501. 502

from typhoid fever, 502
Kernig's sign In, 502
lumbar puncture in, 503
meningococcus infection in, 500,

501, 502
simultaneous headache and de-

lirium in, 502
stages of, 501
symptoms, 501
treatment, 502

by Klexner's serum, 503
local, 503

vomiting in. 502
Cerebrospina' fluid, escape from nose,

90. See also Khiiwrrhifa, cerebro-
spinal

Cervical gUinds, enlargement of, 422
in adenoids, 314

Cheek, swelling of, in chronic hyper-
plasia of superior maxilla, 232

symptom of cystic disease of
antrum, 226

Chest, skiagraphy of, in unilateral ab-
ductor paralysis. 722

(.'hevalier Jackson's nsophagoscope,
540

Children, acute laryngitis In (spas-
modic laryngitis), 546

Children, bronchoscopy in, followe
subglottic (Lilema, 534

carriers of diphtheria bacillus,

dilticulties of exploration
antrum in, 214

methcMJ of performing intuli.ii

in, 671, 6/2
nasal obstruction in. 92
papilloma of larynx in. pmen,

597
paplllomata in, removal mi

suspension l.Tryni^osci

530
of larynx in, removal, 602

peroral endoscopy in. mi
general anivsthesia, 524, 5.S

primary membranous rhm
common among, 56

purulent rhinitis in, 29, 30
removal of adenoids in, in piojil

laxis of acute rhinitis, 2S
retropharyngeal abscess in. ;;6
subjects of inherited syphi

breast-feeding by mothers i

portant. 167
young, difficulty of larynt^oini

in, 772
Chloraland camphor, applicatinn nf. (

ternally in neuralgia of lam
733

hydrate in a;ute laryngiiis. 544
in attacks of asthma, 87

Chloroform and ether mixture in i)|ici

tions for adenoids, 3i,S

inh.ilation of, in attacks ofastlim

.

^^
inhalations of, in myiasis, ip

Cholesteatoma of aatium, zj7
Chondro-sarcoma of nose. 144
Chorditis tuberosa 565. Seo .d

Siiiifirs' itodiilts

Chorea, laryngeal, 712
Chromic acid, application in li\|it;

trophic rhinitis. 37, 38
to mucous patches of secocl.u

syphilis of pharynx, 3;.S

Cicatrisation, leprous. 473
Cigarettes for asthma attacks, S;
Cirrhosis of liver, causeof epi^t^\i 1^

Clergyman's" sore throat, 54;
Climate in chronic laryngitis, ^lu
Climates inducing asthma. 81

suitable, in throat nianifc-' ; 1 ii

of gout, 506
Climatic treatment of asthma. ^|'

Clonic spasm, rhythmic, of ad : 1 i.ms

709
in association with " n\>i,h -.ii',-.

of pharynx. 709
Cocaine adrenalin solution, ap|! liioi

to bronchi, 533
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Cocaine ami adrenalin chloride in hay
fever, 78

in operation for sepia! defor-
niitiei, 105

and eudrenine, administration, 25
application in laryngeal vertico

.
7'5

.

in perichondrili.s of l.irynx,

in peroral endoscopy, ^24
to mucous surfaces, 2j

dosage, 23
to swollen mucous meinlir.-ine

in anterior rhinoscopy, i ^,
16

to tonsils in acute parenchy-
matous tonsillitis, 412, 41J

in operations for septal dcformi
ties, 105

loc.il application of, to larynx in
laryngeal crises of tabes, 736

poisoning, 24
treatment, 24

solution in inllammation of frontal
sinus, 2>9

in nasal operations, 272
spraying or paint ing in I uliercuIoMs

of pharynx, 374
in anterior rhinoscopy, iS
in hay fever, 7.S

objections to, 78
submucous injections, 24

Cocci, presence of, in acute inllamma-
tion of accessory sinuses, I(j6

Co,>o/,„dll„.s/,i/,dtis ,.:„-«„. 44, 4;;
< n<leia in acuie rhinitis, j.S

Cod-liver oil in brynyismus stridulus
707

in sensory neuroses of i)harvnx
i'l.S

Colchicum and alkalies in throat
manifestaiions of gout, 505

granules in asthma. So
Told water soray to back of reck in
piroxysmal sneezing, 73

<})ld-wire snare, 439
Colds, liability to, in chronic empyema

of antrum, 208
tendency to, in adenoiils. 313

(. "Ilier's mouth gag, 320, 430
Cunsumption of throat, sensory pbaryn-

Heal neuroses mistaken by patients

I"
he, 395. See also Tnluni,: i,

laryngeal

Cunvulsions, general, in severe cases of
laryngismus stridulus, 706

J

"'per Kose'sepistaxis tampon. 40, 1S5
rpcr-arscnic. working in cause ot
perforation of septum, uS

I uugh accompanying nasal polypus.

805

Cough and dyiptina caused by foreign
body in lower air passages,
687

(its of, preceding laryngeal
crises of lal)es, 735

in cancer of larynx, 6o«
'

in chronic atrophic rhinitis, 47
empyema ofantrum. 208

in laryngeal hemorrhage, checking
o'- 557

tuberculosis, 632
relief of, 64a

in nasal obstruction, 97
laryngeal nervous, neurotic nature

of, 7CX)

of piilierly 7o<)

treatment, 710
nasal origin of, ()S

symptcmi of fortign Uixly in .iso-
phagus, 601

toughing, dangers of, to patients with
foreign bo<lies in air or food passages,

' 694
Counter-irritation in anosmia, 64

treatment by, 461
Cows, diseased, milk of, outbreaks of
^ diphtheria traced to. 484
Creosote in laiyngeal tuberculosis, 641
Cre|)itus in fracture of thyroid and

cricoid cartilages, 682
Cribriform plate, 23S

danger of wounding, in radical
operation for nasal polypus, 131

septic infection from damage to,
in intra-nasal operation for eth-
nioiditis, 251

Crico arytenoid arthritis, 5,S7

articulation, aflectioiis of, S87
dislocation of, cause of, 685

symptoms, 685
joints, ankylosis o(. 589

iutiology, 5S9
diagnosis. 590

from paralysis of vocal
corils, 590

false, syphilitic, treatment, 591
morbid anatomy and patho-

logy. 589
prognosis, 591
symptoms, S()o

treatment, 591
true and false, 5S9, 590

Cricoid and thyroid cartilage, fracture
of. serious nature of, 681

diagnosis, 6S2
prognosis, 6S2
symptoms. 081
treatment. 6S2

cartilage. 517
fracture of, three cases of

recovery after, 980

U !:l

h J

l-i



8o6 DISEASES OF THE NOSE AND THROAT

Cricoid pciichondritiii, 581
pUle, otncer on pcnterior lurface

of, 61

1

Cricothyroid, dixlocation of, r«re oc-
currence of, 685

membrrne, Iraniverie inciiion of,

in laryngotomy, jji
muicles, paralyiii of, aetiology, 728

due to diphtheria, 738
prognosis, 739
Kymptomi, 728
treatment, 729

Croup (ipairoodic) See lary,i,;i.Kmiis
stridulus

t'ubeln, inhalation in chronic laryn-
gitis, iti

Curette for opening anterior ethmoidal
cells, 371

StClair Thomson's modifieil, J19
Curetting in lupus of pharynx, {72
Curschmann's spirals in ex|>ectoratiun

of asthma, 84
Cushmann's dry menthol inhaler, 28
Cystic tumours, intra-nasal, ij8
Cysti of larynx, 594

naso-pharyngeal, 3J4
of pharynx, 36J

Dacryocystotomy. intra-nasal, 785
indications for, 785
West's operation for, 785, 786

Deafness complicating adenoids, 321
in acute lacunar tonsillitis, 40(1
in adenoids, 312
in malignant growths of naso-

pharynx, 335
in nasal obstruction, 94, 95
slight, accompanying nasal poly-

pus, 125
Deglutition, ditticuliy qf, in anaslhesia

of laryngeal mucous membrane. 731
Delirium and headache simultaneous,

in cerebro spinal fever, 502
Denker's operation in promoting free
drainage in empyema of antrum,
224

Dental cysts impeding exploration of
antrum, 215

intra-nasnl, 140
method of opening, 140

invading antral cavity, causing
cystic disease ofantrum,
225

antrum, 225, 226
sac, acute suppuration of, in

infancy, 228
prognosis. 229
symptoms. 228
treat tiiem. 230

Dentures in mouth, risk of sleeping
with, 389

,

Dermoid cyst causing slenoMi,
trachea, 740

cysts of pharynx, 161
Diaphortiic* in acute laryngitis, jj
Diathermy, 368, ytn)

administration, electro<le for,
j

in angeioma of pharynx, (fi-

in malignant growths u{
\

rynx, 369
in nasal malignant disease, 143,

method, ^
' 369

precautiorik in, 368
Diet in acute laryngitis, 544

tonsillitis, 413
in chronic laryngitis, 562
in laryngeal tuberculosis, (14

1

regulation, in sensory neun^es
pharynx of digestive origin. ;

Digestion, .ittention to, in asthm.i, *

Digestive tract, accessory sinu/

^

puration affecting, 191
Digitalis in diphtheria, later stages.
Diphtheria, 483499

age at which death rale is (jnaii

493
age incidence, 484
albuminuria in, 489
bacillus, carriers of, 4S5

isolation, 498
infectivityof articles com n

nated with, 484, 4S5
lesions produced by, 4X5
toxins of, 485
varielies of, 485
vitality, 484

complications of, 486
diagnosis. 490, 491

bacteriological, 4<)o, ^'H
differential, from acuie i..

sillitis, 408, 409
from membranous larjiiLii

.SS4

of retro-pharyngcal .il.-.t

from, 358
direct infection in, 4,S4

disinfection methods, 41)8
enlargement of lymphatic rln,

in, 488
extension into regions other 1 Inn il

throat, 486
fatly degeneration of hi. 11' .in

other organs in, 486
faucial, cause of <lealh in. 4

u

first symptoms located in .j ;1

401
heart failure in, death from, : s

in convalescent slaf^i;, 4'

in toxic stage, 48S
intubation peritxi. 486
involvement of tonsils in, -i-~

isolation of patients, 49^
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Uiphtherit, laryngeal. ^Hi)

cause of death in, 492
diagnosis of acute laryngitis

from, S4J
pauilloma of larynx mistaken

•Of. S9J
preference of intuUtion to

tracheotomy in, 674
primary, diagnosis of xdema-

tous laryngitis from, 552
treatment, 494

by trachenlomy, 494, 495
morbid anatomy and |)athology,4.Vs
muscular weakness following treat-

ment, 49^
nasal, diagnosis of membranous

rhinitis from, 57, 58
discharge in, 4!S8

prognosis, 493
treatment, local, 494

outbreaks in schools, disinfectant
and prophylactic measures,
498

of, due to school attendance,
484

traced to milk of diseased
cows, 484

paralysis in, treatment, 407
produced by infection from mem-

branous rhinitis, 57, 58
prognosis, 492

from local and ge.ieral symp
'oms, 492, 493

prophylaxis against, 498
seasonal prevalence, 485
sex incidence, 483
similarity to poisoning by snake
venom, 483

sore throat o^ clinical ty^ies, 487
susceptibility to, in those suffering

from throat affections, 484
suspected, examination of swabs,
466

symptoms in acute toxic stage, 486
487

in convalescent stage, 4S9,
490. See also Paralysis,
diphtheritic

transmission by cats, 484
by lower animals, 484
by milk, 484

treatment by antitoxin, 495, 496
as prophylactic measure,
498

by drugs, 497
by intubation, 495
general, 497
local, 493

vomiting in, 489
rectal feeding under, 497

Diphtheritic membrane, location of, 30

Diphtheritic membrane, separation
and dissoluiicm of, 41)3, 41)4

throat, incision dangerous, 4<;4
Diplophonia, 715

causes of, 715
I)iploj)ia complicating sinusitis, 278
Disinleciant* in atrophic rhinitis, 51, 52
Diverticula, pharyngeal, »S4
Diverticulopexy m treatment of .1 so-

phageal pouches, 766
Douche, nasal, 308
Douchmg in chronic atrophic rhinitis,

SO
Dover's powder in acute rhinitis, 27
Doyen's method in nas<i- pharyngeal

fibroma, 330
Drunkards, pachydermia laryngis in, six)

Duckworth, Sir D., throat manifesta-
tions of gout, JOS

Durham's curved alligator forceps, 390
tracheotomy tulje and pilot, 781

Dysphagia, functional, 7bi
diagnosis, 7)12

prognosis and treatment, 762
in acute tonsillitis, prevention, 413
in cancer of larynx, relief of, 628

of I I'stiphagus, 751
in laryngeal tuberculosis, relief of,

()47

in Vincent's angina, 467. 469
Dyspno-a an>l coughing preceding

laryngeal crises of tabes, 735
caused of intralaryngeal or sub-

glottic swelling following frac
ture of cricoid. 682

complicating entry of foreign body
into larynx, trachea, or nso-
phagus, tracheotomy for, 774

contra-indication to general an.vs-
thesia in peroral endoscopy, 525

early symptom in fracture of thyroid
and cricoid c!\rtilages. 681

in fracture of hyoid bone, means of
relief of, O84

ill inherited syphilis of larynx,
660

in laryngeal tuberculosis, 632, 633
relief of. 64S

in non-malignant new growths of
larynx. 505

in perichondritis, 583
treatment. 5.%

in retropharyngeal absccNS, 357,

.

35S- J59
in spasmodic laryngitis, 547
in tracheal stenosis, 741
on exertion in bilateral abductor

par.iiysis, 724
persistence of, in patients with

foreign bodies in air and food
passages, treatment, ()90

II
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8o8 DISEASES OF THE NOSE AN!) THROAT

DyipniLa, lymptomatic, of fnrtini
lx>diM in air and food paaaagei, 694

Eaf complication! in chronic atrophic
rbinitii, 48

middle, acute inflammation of, 3*3
infection from incautious

natal irrigation, 3

1

suppuration, acute, following
removal of deviation of
septum, 115

symptoms as iudication for opera-
tion in septal deformities, 101.
104

itcraseur, galvanic. 318
'• Egg-shell crackling " in cystic disea.se

of antrum, 336
Electric forehead lamp, 431
lamp for use in laryngoscopy, 511

Electricity, galvanic and faraUic, in
laryngeal anatthesia, 73

r

in diphtheritic paralysis of
thyro-cricoiil muscles, 729

in treatment of chronic larynijitis.

vjf cricoarytenoid arthritis,

589
of muscular weakness follow-

ing diphtheria, 498
of naso-pharyngeal fibroma,

333
Electrode for use ^n diathermy. 36S

(Mackenzie's intralaryngeal), use
of, in faradisation for functional
aphunia, 718

Electrolysi. .ij.sioma of pharynx, 362
in pachydermia laryngis, 573

Electroscope, Uriinings', will; laryngeal
spatula attached, showing I'atei son's

_
forceps in position, 522

Elphick's guillotine, 432
Emetics, in membranous laryngitis, s?4

in spasmodic laryngitis, 547, 548
Empyema, ethmoidal, closed or latent

243
open or manifest, 243, 245

frontal sinus, chronic, treatment of,

267
of antrum, chronic, 205

Enchondroma, inlra-nasal, 137
removal, 137
symptoms from, 137

of larynx, removal, 601
Endoscopic or " direct vision " instru-

ments, 521
contra-indic.-ilions for, 527

Endoscopy, 520-540
for suspected foreign l)odies in air
and food passages. 693

peroral, 520527
anofstbesia in, 524

Endoscopy, pnoral, anmthesia ii

«en«ral 524, 535
local, 534

employment of, general c,„
sideraiions guiding, 531, 51

history, 530
position of patient, 526

dorsal recumbent, 527
Mouret's, 536
Hitting, 536

preparation of instrumenis
Sib

of patient, 536
of surgeon, "536

L- J u
'echniqueof, 531, 533

Endothelioma, naso-pharyngeal, a (
Knteric fever, throat affections „f
479

Epiglottidectomy forceps, Lakes, 640
K.piglotlis, cancer of, 610

cushion of, 517
inspection, 517
fiendulous, inuntile, cause of

difficulty in examination of
larynx, 515

perichondritis of, 582
removal, in reliel'^of dysphagia In

,

laryngeal tuberculosis, 647
H.piglottitis, acute, 553
tipilepsy accompanying nasal polyi.us,

125
subjective sensations of smell in

5-!

Epileptiform convulsions in nasal .A,-

struction, 96
Kpistaxis, 179

tctiology, 289, constitutional cauM>,
179, local causes, 179

at puberty, 180
bleeding vessel in, 7, 14
causes of, 389
dangers of, prompt arrest of, in

people, 183
diagnosis. 181
in angeioma (bleeding polypu>i
septum, 136

in carcinoma of nose, 145
in malignant disease of antru

.

^'3
in membranous rhinitis, 57
in specific infectious diseases. 47
morbid anatomy and patholo^

180
preceding apoi)lexy, 182
prognosis, 181

' site of predilection "
in, 180

and septal perforation, no
symptoms, 181
tampon, Cooper Rose's, 40
treatment, 182
unusual cases of, iSi

ol,l
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Epilbdioma. dikgnotix of tertiary
•yphili* of pharynx from, j8o,

of pharynx, j6j
Kryiipelan. 454. 4^9

of throat, 45(1

Klher adminutratiun liy intravennun
or intratracheal meiiiiMl

in o|>eiaiion for niali|rnant

diteaie of none, 143,144
liy open methiMl in peroral
en'JoKopy, 525

ak an;i:»thetic, J17
open, folluweil by chlorofurm, in

operation for septal ileformitien,
IQ4

Kihmoiil lM)ne, anatomical feature* of,

inflammation, auociation of
nasal polypus with, 122,

origin and progress laj,

U4
views of authors respect

ioK. i2j.ias
central pla'e of, 2
sarcoma of, 141

Kihmoidal air cell*, 239
bulla, 341

ostium of, 341, 242
cells, anatomy of, 2j8

anterior, 240
curcltt: for opening, 271
inllammation, suppura-

tive, chronic, posi-

tion of pus in, 246
treatment, operative,

250
or posterior, intUnima-

tion, chronic suppura-
tive and non-suppur.i-
tive, nasal polypi
associated with, 246

osteoma growing from,

254
suppuijtion in, 244

inflammation, suppurative,
chronic, crusts from dis-

charge, how differing from
those of atrophic rhinitis,

246
instruments for opening, 250
ocular complications in sup-

puration of, ,^oi

posterior, 241
inflammation, suppura-

tive, r'ronic, posi-
tion 11, us in, 246
treatment, 250

polypoid degeneration,
treatment, 131, 132

Ethmoidal eclli, posterior, lupimrt-
tion in, 344

iLlalion to ^phtnoidal sinuses,

coronal section showinc.
341

li««ase, Killian'i operation in. 276
osteoma, 3))i

region, diseased, curetting with
ring-knile i.i radical opera-
lion for r4sal (lolypus, ijo,

operations on, in ethmoiditis,
instruments for, 250

•caritication in acu'e suppura-
tion of antr'im, 205

•inus, nasal sarcoma invading, 142
Klhmoiditis, 243-^5^

acute, 243
appearances, 244
symptoms, 347
wide extent of, 243

.cliol.igy, 243
chronic, apjiearances, 244

atrophic, 2.4(1

symptoms, general and local,

247
diagnosis, 348, 349

must l»e accural.: cs to extent

249
necrosing, 123
nonsuppurative, 243
prognosis, when extensive, 249

when limited, 249
suppurative, 243

chronic, 244
appearances, 244
cystic dilatation of middle

turbinal in, 244, 245
treatment, operative, by external

route, iiidicat-ons for.

251, 252
method, 252
complications, 250, 351
intra-nasal, 2SO

granulations following
treatment, 251

Kthyl. chloride of, 318
Kucaine, 24

advantages and disadvantage;, 24
and adrenaline chloride in infiltra-

tion an.t'sthesia, 25
and cocaine, administration, 25
in operations for septal deformities,

10s
lactate, suprarenal extract, and
sodium chloride in infiltration

anxsthesia, 25
Eucalyptus nil, Inhalati-on, in laiyngca!

h.Temorrhage, 557
Eudrenine, 24

dosage, 25

i'

if
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Eusol spray, 440
spraying with, in acute tonsillitis,

4«2
Kustachian tube closure following post-

syphilitic pharyngeal cicatrisation,
382

Exploration test in diagnosis of chronic
empyema of antrum, 213

)-ye, aflTections o., antedating sinus
suppurations, 299

in chronic ethnioiditis, 248
complications in suppuration of

accessory sinuses, 297, yxi
nature of, in different sinuses,

301
diseases of, accompanying intra-

nasal disease, cause, 6S
symptoms due to infection from

nose or accessory sinuses.

.
«9

ininrtammation of sphenoidal
sinus, 288, 290

in tertiary syphilis of nose, 155
resulting from carcinoma of

nose. 145, 146
Eyelids, swellingand redness of, in acute

suppuration of dental sac in infancy,
228

Face, narrow type of, ditticulties of
antral exploration in, 214

skin changes, in nasal disease,
cause, 68

Facial aspect in adenoids, 312, 31 ^
Faradic current in acute laryngitis, 545

in functional aphonia, 718
"

I

in glottic spasm in adults. 708 1

in nervous laryngeal shock, 710
in paralysis cf palato-pharyngeal

i

muscles. 393. 394 !

ofthyro-arytenoid muscles, 728
Fatigue, factor in causation of acute '

rhinitis, 26
\

Fauces, perforations, 354, 35

s

syphilitic, congenital and ac- '

quired, distinction between.

.„ 355
• pillars of, line of capsular attach-

ment to and location of arterial
penetration of capsule, diagram
showing, 390

spraying, in diphtheria, 494
Faucial tonsils, 444
Feeding, ditticully of, in intubation for

laryngeal diphtheria, 676
of patients after tracheotomy, 782

Feeding tul)e. Mill's permanent oro-
' esophageal, 755, 75O

Fevers, specific infectious, acute laryn-
gitis of, complicated by .ijdciua of
larynx, 548

penduni

j

Fibroma, intra-nasal, 134
i diagnosis, 135

rarity, 134
i

removal, 135
symptoms, 135

i

naso-pharyngeal, 325
of larynx, 593
of pharynx, 362
of vocal cord, simple

lated. 594
Finzi, N., and Hett, (J. .S., radiograp

in diagnosis of diseases of n.n

accessory sinuses, 211
F'lexner's serum in cerebro-spinal fev(

503
.

Fiutor in chronic atrophic rhiniiis j

48
source of, 47

Food passages, examination of.
1

indirect method for suspect
foieign body. 692

foreign bodies in, 686
prognosis, 693
symptoms, 688
treatment. 694
direct and indirect mtlhin

in, 695
Forceps, bone, Jansen's, 274

epiglottidectony. Lake's, 646
ethmoidal, Luc's, 1 1

1

laryngeal, Lack's. 599
Morell Mackenzie's, 5(19

i'aterson's, for renmval 1

papilloniata by dirci

method, 6oj, 603
in position. liriinini;

electroscope. »ii

laryngeal sp.itula :ii

lached, showing, 5jj
Whistler's, in removal .

singers' nodules, 508
Wolfenden's, 1599

post-nasal, Juracz's modified,
tonsil, Tilley's, 435
uvula, 451

Forehead lamp, Kirstein's, 5.11

mirror, Mackenzie's, 11, 12
Foreign bodies, diagnosis by \ ray

535
examination for, in cases of Irnn

chiectasis, 534
in air and food passages, 68(i

ictiology of, 6S7
change of position of, 6J«i

direct and indirect meiiinls

for removal of, 695
localisation of, by pa:ciil,

difficulty in, 686
prognosis, 693
symptoms, 688

misleading in, oSG

.>!<)

U
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Foreign Ixnlies in air and food
sages, treatment, 694

by slapping on l)acl<,

contra-indicated, 694
position of patient during,

694
in antrum, 237
in lower air passages, followeil by
cough and dyspnua, O87

in nose, 176
in itsuphagus, u'sophagoscopy for,

696
in pharynx, 389

removal, forceps for, 390
method of. 390

restriction of diet with, 591
local cause of epistaxis, 179

"

Foreign body, entry of, into larynx.
trachea, or esophagus compli-
cated by dyspncva. tracheotomy
of. 774

in bronchus causing abscess, 690
in lower pharynx or larynx causing

glottic spasm, 707
in (Lsophagus causing stc-nosis of

trachea, 740
fatal results of. 691

nasal, diagnosis of membranous
rhinitis from, 58

starting-point of caseous rhin-
itis, 59

suspected, in air or food passages,
procedure in case of, 692

Formalin solution in,-itrophic rhinitis, js
spraying with, in acute rhinitis, 27

ross.e, nasal, lymphatics of. 7
Fowler's solution in asthma, 86
l-raenkel's tongue depressor, 18
Francis' nasal prop, 108
Frontal bones, spreading septic osteo-

myelitis of. 278
ulc— -on of, 203

l-ron s is, anatomy, 255, 256
O! wall of, removal, 273

tu ..iu!a, 259
empyema of, treatment, intra-

nasal, 369
inflammation of, acute,

of. 257
diagnosis of. 258
operation in, 260
pathology of, 2 s8
prognosis of. 258
symptoms of, 257
treatment of, 25S, 261

after operation, ;o

I

inflammation of, chronic, reasons
for operation in. 267

suppurative, complications of,

following operations,
278

HI

pas- Frontal

ictiology

sinus, inflammation of, sup-
purative, diagnosis of,

265
discharge in. 264
morhid anatomy of, 262
pain in, 264
pathology of, 262
prognosis of, 266
symptoms of, 263
treatment, external opera-

tion, 273
intra-nasal, 268
Killian's operation,
276

Ogsten-Luc opera-
tion, 273

operative, 270, 278
complications,
27s

osteoplastic method.
27«

mflammation of. ocular compli-
cations. 301

line of incision for opening, 260
loculi of, 256
mucocele of. atiology of, 281

diagnosis of, 282
symptoms of. 281
treatment ot, 282

osteoma of. 283
ostium of, 256
radiogram of, 266

Frontal sinuses, sepuim separating,

Fromo-ethmoidal cells, chronic suppu-
ration in, 276

destruction of, 274, 277
Fionto-nasal canal, 256

• burr " for enlarging, 274
raspatory for opening. 271

duct, 239
Fronto- or orbitoethnioidal cells, 241
Fuller's bivalve tracheotomy tube, 780
Fumes or gases, inhalation, causing

anosmia, 61

Fusospirillary organisms of Vincent's
angina, 405

(iag, mouth. Collier's, 320
Whillis's, 319

(lags in an.esthesia, 430
Galvanism in functional aphonia. 719

in paralysis of thyro arytenoid
muscles. 72S

(Jalvano-cautery. application, 447. 448
in chronic hypertrophic rhinitis,

35. M>
ri>ksot 37

in ercciile swelling of nose, 70
in granular pharyngitis, 351
in laryngeal haemorrhage, 557

ii
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Galvano-cautery, application in lupus
of pharynx, 372

in nasal tuberculosis, 150
in prolapse of ventricle of Mor-

gagni, 60s
to hypersensitive nasal areas in
asthma, 85, 86, 87

linear scarification by, in paroxys-
mal sneezing, 73

puncture by, in laryngeal tuber-
culosis, 64J, 644, 645, 646,
647

when contra-indicated, 644
rules for use of, 36

Galvano-punclure, gradual reduction
of tonsils by. 439

(iangrene caused by f^ eign body in
bronchus, 690

Gargles, application in secondary
syphilis of pharynx, 378

formui.e for, 350, 790
in rhinitis sicca, 44

Gargling in acute tonsillitis useless,
412

'• (Jassing " in the war, acute udema of
tracheal mucous membrane due to

742
Gastric symptoms in chronic empyema

of antrum, 208
(lastroscopy, 540

instruments for, 540
Clastrostomy as palliative measure in

cancer of larynx, 628
in cancer of iisophagus, 7^8
in fibrous sirictur; of nsopha- .s,

761
(Jerman measles, 476
Glacial acid, application in nasal lupus,

153
Glanders, 499

acute, 499
affection of nasal mucous mem-

brane in, 31
chronic, 499, 500
diagnosis, 499, 500

from tertiary syphilis, 499.
500

mistaken for tertiary

ulceration of pharynx
nasal discharge In, 499
symptoms, 499
treatment, 500

Glands, enlargement, in

syphilis, 166
Globus hystericus, 391, 446

and difficulty ' swallowing asso-
ciated witli hysterical glottic
spasm, 708

Glottis, cadaveric pn^ition, 519
extra width during life, 519

cause of, 519

syphilitic

381

inherited

Glottis, obliquity of, chic.'characteris
sign of paralysis of one ctii

thyroid muscle, 729
oi)er, width of, during quiet res

ration, 701
^pasm, distressing symploiii

tetany, 708
early manifestation of tahi

707
hysterical, associated wi

globus, difificulty in swa
lowing, etc., 70S

in adults, ;etiology. 707
prognosis, 708
treatment, 70S

in nervo IS laryngeal cout;!

case, 710
produced by foreign

lower pharynx or laryn,, ,,

See also Laryii^ismiif ..',.

(lulus

.''enosis of, tracheotomy fur. "4
Glycerine, mentholised, intralra/ln:

mjection in asthma, 88
Glycerinum boracis, applicali.m i

thrush, 3S6
C;iycerophosphates in acute ton.^illlli

(convrlescent stage), 413
Goitre, lingual. 448
Gonorrhiual discharges in caus.aii.,n u

purulent rhinitis. 29
Goltstein's method, modified, in laat
ment of atrophic rhinitis, ^4

Gouge, Tilley's bayonet-shaped. I..i

removal of nasal spine. 1

1

2
fiout, throat manifestations of, su|, vji

diagnosis, 504, 505
treatment, 50s

climatic, 506
Granulations, fungating, causini; <A,-

struction after tracheolonn. r^j,
removal 7S4

(Jrasses, pollen of, exciting can-.- ot

hay fever, 75
Grindelia, liquid extract of, in -1 a-
modic laryngitis, 548

Guaiacol and olive oil, paintit.i; uiili,

in acute tonsillitis, 412
application in pharyngeal tnhnai-

losis, 374
carbonate of, in laryngeal tiil.. icu-

losis, 641
solution of, submucous injccii.ii. in

laryngeal tul)erculosis, (jji
(iuaiacum in acute pharyngitis, ;i;

in acute tonsillitis, 411
Guillotine difficulties of use in 1, i,-il-

le. omy. 436
Elphick'.s, 432
partial removal of tonsil by. i S

reversed, 4JI, 433. 439
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Guillotins, tonsillectomy with, 431
Gumma, breaking-down, diagnosis of

refro-pharyngeal abscess from.
358

syphilitic, differentiation of pro-
lapse of ventricle of Morgagni
from, 605

tertiary syphilitic, of pharynx, 379
destructive invasion of neigh-

bouring structures by, 379,
380

particular sites of, 379
Gummatous ulceration of sejitum ar.d

inferior turbinal. 155

I Ixmatemesis in cancer of (vsophaLus
753 ' ^

Hematoma of nasal septum, 116
Mamorrhage, arrest of. •., operation

for removal of tonsils, 433, 436
complicating diphtheria, 4S6

intra-nasal operation 'or elh-
moiditis, 251

during removal of middle turbinal,
13'

following removal of raoriform
hypertrophies of tur-

liinals, method of
checking, 40

of nasal \x 'ypus, 129
of naso-phn ry ngeal

fibroma, 32S
tonsillectomy, 437

j

in cancer of larynx, tjog
;

in empyema of sphenoidal sinus, 1

289 i

in low tracheotomy,
) 79 j

laryngeal, .etiology, 555 \

diagnosis, 556 \

diseases complic.vled by, 556
morbid anatomy and patho-

logy. 556
prognosis, 557 ,

treatment, 557 i

local, 557
post-operative, in removal of devia-

tions of septum, 114
llaiek's hook. 250
Hall. I. Walker, report on histology of
hyperplasia of superior maxilla, 232

Hall, F. de Havilland. thyro-hyoid
dislocation, 684

llarmer, \V. D.. precautions in adminis-
iralion of diathermy, 36S

Harpoon, antral, Tilley's, 220
Hay fever, 74

accompanying nasal polypus, 125
association of urticaria with. 77

of asthma with, 83
chronic hypertrophic rhinitis in, 34
diagnosis, 77

813

Hay fever, diagnosis by ophthalmo-
reaction test, 77, 70

from cerebro-spinal rhinor-
rh(L'a, 90, 91

engorgement and swelling of tur-
binals m, 176

in nasal obstruction, 96
morbid anatomy, 75, 76
predisposing and exciting causes

74. 75
relation to asthma, 76, 77
symptoms, 76
treatment by drugs, 77

climatic, 80
nasal, 79
palliative, 78

Hay's pharyngoscope, 20. 21
Headache and delirium, simultaneous,

in cerebro-spinal fever. 502
frontal, in chronic atrophic rhinitis,

48
in membranous rhinitis, 57
of intra nasal origin, 88, 89
pieceding and following epistaxis,

181

supra-orbital, in chronic empyema
of antrum, 20C, 207

Hearing, impjiirment in chronic hyper-
trophic rhinitis, 33 •

Heart disease, chronic, causing passive
corigestion of larynx, 558

examination in acute tonsillitis,

411
failure of, following fracture of

cricoid, 682
in diphtheria, >, 8, 489

death frcm, 493
fatty degeneration in diphtheria,

486
hypertrophy of, and granular con-

tracted kidney, occurrence of
epistaxis in, 182

obstructed, return of blood to,
diseases associated with, causing'
epistaxis, 179

Hefermann's self retaining nasal specu-
lum, 14

Hemi-anosmia, 62
Hemi-laryngectomy in cancer of larynx

623
'

complications liable to follow, 624
operation described, 623, 624

Hetniplegia. right-sided, and aphasia,
with left-sided anosmia, 62

Heroin, injection in acute laryngitis,

544
Herpes of larynx, 507, 508

n( pharynx, 507, 508
Herschell and Hill's combined direct
and indirect cvsophago-gastroscope,

539. 540

11

1

2

I
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Hett. G. S., capsule of tonsil, 398
and Fiiizi, N., radiography in diag-

nosis of diseases of nasal acces-
sory sinuses, 211, 213

Hiatus semilunaris, 3
Hill, William, diverticulopexy in

treatment of c esophageal
pouches, 76O

and Herschell's combined direct
and indirect a'sophago-gastro-
cope, 539, 540

Hill's direct vision inflating icsophago-
gastroscope, 537, 538

laryngeal spatula and esophageal
examination tube, 523

permanent oro-iesophageal feed-
ing-tube, 755, 756

Hoarseness and fatigue of speaking
voice accompanying paralysis of
interarytenoideus, 727

in cancer of larynx, 607, 608
in laryngeal tuberculosis, 632
in paralysis of thyro-arytenoid

muscles. 728
in singers, treatment, 545, 546

Holmes, variability in pathogenicity of
streptococcus and pneumococcus, 9

Holmes' pharyngoscope, 21
Hook," sharp, for breaking down

anterior wall of sphenoidal sinus,
293

Horder, Sir T. J., diagnosis of cerebro-
spinal fever. 502

Home, VV. [obson. pachydermia
laryngis, 569, 570

" Hospital sore throat." 453. 457
Hot fomentations, application, in acute

suppuration of antrum, 205
to side of throat in acute tonsillitis,

412
Hovell's galvanocaustic handle and

burners. 37
Hurst. A. K., achalasia of the' i-sopha-

gus, 767
passage of mercury tube in diflfuse

dilatation of u-sophagus (achal-
asia). 769

Hydrogen peroxide, application to naso-
pharynx in cerebrospinal fever.

S03
use in atrophic pharyngitis, 3^4
warm solution of, in tertiary

syphilis of nose, 164
Hydrophobia, spasm of abductors in

704
Hyoid bone and larynx, fractures and

injuries of, aetiology, 6S0
fracture of, diagnosis, 6S3

prognosis, 6S3
symptoms, 683
treatment, 683

Hypercemia in leprous affections .17

474
'

Hyper.xsthesia, laryngeal, (.ti"l,,,M

732
cough in, 732

of pharynx, 394
Hyperosmia, 62
Hypophosphitesin acute tonsillitis Ian

valescent stage), 413
in swelling of erectile tissue c

nose, 70
Hysteria, laryngeal hypcMslhcsl.T it

732

Ice application in fracture of hyoi,
bone, 683

in fracture of thyroid and cricoic

cartilage, 682
in laryngeal haemorrhage, 557
in perichondritis, 585, 586
in traumatic laryngitis due tdsc.ild

Illumination for operations on septa
deformities, 107

Infants, acute rhinitis in dangerous. 2j
treatment, 28

purulent rhinitis in. 29, 30
thrush in, 385

Infectious diseases, acute, onset of,

cause of epistaxis, 1 79
specific, rhinitis due to, 31

throat affections of, 475
Infiltration an.x>sthesia, drugs used in, 2c,

value of. 25
Inflation forcible, dangers of, in ex-

ploration of antrum, 215
Influenza, bilateral adductor ii.iKsis in

483
causing anosmia, 61
commencing with .icute rhiniii- ;i

complications, 482
inflammatory symptoms. 4S1
neuroses of, 482
treatment, 4S3
unilateral abductor paraly^i^ in.

482
Infundibuluni, 3, 239 .

Inhalations, formula- for, 700
in acute laryngitis, 544, 545
sedative, in paralysis of fhyr.i ,ry-

tenoid muscles, 728
suitable in tuberculosis of |>1 ;"yn\.

, .374
In.sanity, -ubjective sensations of inell

in, 62
Inspiration, stridulous, in InLcrnl
abductor paralysis, 724

Insufnations in chronic laryniji!)- ;65

in laryngeal tuberculosis, i^t

in malignant tumours of I. ,nx,

629
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Interarytenoid fold, 517
folds, swelling in influenza, 482
pachydermia, 560
region, pachydermia of, 571

Interarytenoideus aflfected by tubercu-
losis of larynx, 727

paralysis of, 727
Intranasal disease, ocular affections

accompanying, cause, 68
operation, caution against wound-

ing mucous membrane surfaces in
close apuosition, 42

route in treatment of empyema of
antrum, 220

treatment failing to relieve symp-
toms of reflex origin, 68

Intrathoracic tumour cause of uni-
lateral abductor paralysis, 722

Intratonsillar or tonsillar fossa, ?o6
397. 398

Intratracheal injections in relief of
cough in laryngeal tuberculosis, 643

Intubation and tracheotomy, compara-
tive merits of, 674, 677

relative merits of, in chronic
stenosis of larynx, 678

for chronic laryngeal stenosis,
necessity of supervision of
patient after removal of tube, 679

in acute stenosis of larynx, 670
in adults, difficulties of, 679
in cancer of (L'sophaj;us, 754
in chronic stenosis of larynx, 678
in diphtheria, 495
in mherited syphilis of larynx, 661
in laryngeal diphtheria, advantages

of, 67s
difficuItyoffee.lingin,676

disadvantages, 67 i

preference of, to tracheo-
tomy for children 'inder
three years, 675

papillomata in children, 604
stenosis, 461

death caused by removal
of tube, case, 679

in membranous iarytH,"tis, 554
in spasmodic laryngitis, 548
instruments for, O'Dwycr's 670

67,
r

. 7 -

length of time tube re<|uired in, 677
method of performance, 671, 672

Iodine, nascent, Pfannenstiel's method
of treatment by, in n.isal tuber-
culosis, 150

solution, application in pachy-
dermia laryngis, 573

•••nisation in atrophic rhinitis, 54
lion and strychnine in treatment of
diphtheritic laryngeal anesthesia
To'

815

Iron and strychnine, in acute laryn-
gitis. S4S

in tonsillitis (convalescent stare)

413
in paralysis of palato-pharyngeal

muscles of toxic origin, 393
in sensory neuroses of pharynx, ioi
in syphilis, 164

^
iodide o(, syrup of, in laryngismus

stridulus, 707
perchloride of, in acute to.qsillitis

411
application in chronic laryn-

gitis, 563
to larynx in functional

aphonia, 719
preparations of, in functional
aphonia bilateral adductor para-
lysis), 718

sulphate of, and sulphate of mag-
nesium in prevention of recur-
rence of epistaxis, 184

valeriatiate, zinc, and <|uinine, in
swelling of erectile tissue of
nose, 70

Irrigation, dangers of, in exploration of
antrum, 215

nasal, 295
Irrigations in acute suppurative inflam-
mation of antrum, 204

Jackson, Chevalie., avoidance of anes-
thesia in peroral endoscopy, 524

Jaenicke polypus snare, 128
Jansen's bene forceps, 2-4

Karyorrhexis, 6
Keith, A., K.R.S., traction diverticula

of osophagus, 707
Kelly, A. Hrown, cystic disease of

antrum, 22^
difliculties and dangers of explora-

tory puncture of antrum of
Ilighmore, 215, 216

iiasoantral or choanal polypus,

rare form of congenital syphilis of
pL.trynx r.nd larynx, 5S4

Kernigs sign in cerebrospinal fever
502

Kidd, Percy, form of laryngeal tubercu-
losis simulating bilateral abductor
paralysis;, 591

Kidney, gianular contracted, and
hypertrophy of heart, occurrence of
epistaxis in, 1S2

Killian's apparatus for susjiension
laryngoscopy, 527, 528

long-bladfd nasal siieculum, 16, 107
operation, 276

Kirstein's forehead lamp, 521

4
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Klebs-Loeffler bacillus, 470, 476
identity of bacillus of membranous

rhinitis with, 56, 57
Kunig's cannula, insertion in tracheal

stenosis, 742
long flexible tracheotomy cannula,
726

Koplik's spots, 475

Lack's laryngeal forceps, 599
tongue spatula, 516

Lacrymal duct, 2
Lactic acid, application in tuberculosis

of pharynx, 374
solution, application in pachy-
dermia laryngis. 573

Lake's epiglottideotomy forceps, 646
Lamp, electric forehead, 431

table and hand, combined (Mac-
donald's), for examination of
nose, II, 12

Lancet, Mackenzie's guarded laryngeal,

SS2
Laryngeal air-way, diseases or injuries

obstructing, tracheotomy for, 773
changes at puberty, 697
complication of enteric fever, 480
crises of tabes, prognosis, 735

symptoms, 735
treatment, 735

forceps. See Forteps, laryngeal
gymnastics for hoarse or squeaky

voice at puberty, 698
manifestations of chronic diseases

of central nervous system, 734
obstruction in perichondritis,

causes, 583
shears. See Shears, laryngeal
spasm caused by removal of trache-

ot' n y tube, 783
syiir;-^, 643

Laryngectomy, total, in cancer of
larynx, 625

immediate danger from, 625
indications for, 625, 626

operation described, 626
Laryngismus stridulus, 704

and rickets, connection between.
.705

diagnosis, 706
from congenital laryngeal

stridor, 664
from spasmodic laryngitis, 547

general convulsions in, 706
immediate exciting cause, 705
prognosis, 706
seasonal incidence, 704
sudden onset and abrupt termina-

tion, 706
symptoms, 705
treatment, 707

Laryngitis, acute, 541-546
diagnosis, 543

from laryngeal diphtheri

,. . 543
diet in, 544
exciting and predisix.sin

causes, 541
followed by functional aplic

.
"'». 543, 544

in children, 546
complicated by adenoi.I

or enlarged tonsils. 54
See also Larynt^tis, siias

modic
in singers, prognosis, 543

and actors, treatment, 54:
laryngeal hyperesthesia in

732
pathology and morbid .ippcar

ances, 541
prognosis, 543
seasonal incidence, 541
secondary to inflammation in

nose and naso-pharynx, 543
sex incidence, 541
starting in larynx, 543
symptoms, 542
treatment, by drugs, 544, :;45

by faradic current, 54s
general, 544
local. 544, 545

atrophic, chronic. See Laryu^itii
sicca

chronic, 55S
.-etiology, 558
affections classed under, 55S
diagnosis, 561

from tuberculous l.-ir\n-

gitis, 561
diet m, 562
hypertrophic, 560
in chronic ethmoiditis, J4S
in professional voiccu^crs,

558
in subjects of affectimis of

nasal cavities, 558
in syphilitics, 55Q
pathology and morbiil :ii,a

'omy. 559
prognosis, 561
rest of voice in, 562
sex incidence, 558
simple form always bil.Ttr,',!.

56.
supervening on acute f rm,

558
symptoms, 560
treatment, 561 565

by drugs, 563", 56^
by voice-production 565

climatic, 562
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Laryngitis, chronic, treatment, elec-
trical, 565

local, 562, 563, 564
comuhcating enteric fever, 480
diphtheritic, diagnosis from stridu-

lous laryngitis, 4.^1
treatment by antitoxin com-

bined with trache-
otomy, 494

by tracheotomy, 494, aoc
following nasal and naso pharyn

gea! catarrh, treatment, 540
ha-morrhagic. .See n.nnorrhaic

laryngeal
in influen/a, 482
membranous, 476, 553

sctiology, 533
diagnosis, 554

from diphtheria, 554
injection of anti-diphtheria
serum in, 555

prognosis, 554
symptoms. 553. :;54
treatment, 554

by vaccines, 555
'idematous, 1548

atiology, 548
complicating laryngeal inflam-

mation of specific in-
fectious fevers. 548

other diseases, ^49
diagnosis, 551, 552

from primary laryngeal
diphtheria, 552

laryngoscopic examination in
SSI

morbid anatomy and patho-
'ogy, 549,550

prognosis, 552
sex incidence, 549
symptoms. 550
treatment, 552

early surgical measures
important, Si2

s'cca, 573
letiology, 574
pathology, ^74
symptoms, "^74

treatment, 157!;

spasmodic, diagnosis, 547
from laryngismus stridu-

lus, 547
dyspncLain, 547
symptoms, 546
treatment, 547

by intubation or trache-
otomy, 548

subglottic, chronic, ;76. 577
.ttiology, 576
symptoms, 576
treatment, 577

S17

Laryngitis, subglottic, treatment by
insertion of tracheotomy tube.

traumatic, duc> to scald of larynx
treatment, 546

'

iul«rculous. See Tiiivnuhsis,
laryngea'

Laryngo- fissure in cincer of brynx, 618
after-treatment of operated

cases, 622
an;esthetics under. 6l'i

in perichondritis, 586
in removal of laryngeal p.ipijlomala

in children, (XD4

of-eration de.scril)ed, 619 022
variations in terlinii|ue, 623'

Laryngoscopy. 510 SI9
indirect, 510

difficulties in, 514
essentials in, 516. ^17
in children, 51:;

technique o(. si2
peroral, technitiue "of. ^^i
See also Suspension idiyn^o >, opy

Laryngostomy in stenosis ot laryn.v, 068
technique of, 6y<)

I.aryng. tomy and tracheotomy, com-
parison uetween. 772

emergency cases of, 773
in angioneurotic odema, 507
in malignant growths of pharynx,

indications for, 771
rapidity of, 772
technique of, 77;:
tube and piloi. 772

laryngotracheal region, 774, 77^Laryngo -tracheo- bronchoscopy, ana-
tomical considerations guiding use ol
5JO

Larynx an.xsthesia of, in labioglosso-
latyngeal paraly,is, 736

and hyoid bone, fractures and
injuries of, atiology, 680

and ph.nrvnx, digital examination

syphilis, congenital, infiltrative
form, 384

syphilitic ulceration, inherited

angioma of, 594
angioneurotic n(lema of, 507

treatment, 507
L-ancer of. causes of death in, 61 c

616
^'

diagnosis. 61 1-615

difliculties in, 612
from pachydermia Jaryn-

g's. 572
from petichondritis. 613
from syphilis, 613

52

111
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larynx, ca^^r of, diagnosis, from
tertiary syphilis, 656

from tiilierculosis, 612
guiJinc principles in, 615
microscupical, 614, 615

dysphagia in, relief of. b38
extrinsic, 607

manifestntiuns assumed
liy, ()io

foul odoiir of breath in, how
remedied, 628

intrinsic, 606, 607
and extrinsic, compar.i

tive prognosis after

radical operation, 616
manifestations assumed by,

(Kig-6 1

1

pathology, 606
predisposing causes, 605
prognosis, 615, 610

in cases uf glandular
involvement, (>i6, 617

symptoms, 607-009
of late onset, OoK, (xjg

treatment, operative, by hemi-
laryngectomy, 6j.5

by thyro-chondro-
tomy or laryngo-
fissure, OiS

by total laryngec-

tomy, 615
indication-, lor. 617

jjallialive, 6^7. 62S
coun'.ei irritation over, in laryngeal

verlino, 714
cysts i)(, 51)4

diphthi-ria of, 4S9
enchondroma of 5S4, 601
extralaryngeal cyst invading, re-

moval, 601
fibroma of, 5<)^

foreign bodies in, symptoms, 6S9
liody in, c.implicnted by

ilvspniia, traciitutomy for,

774
from case of sudden death due to

'L-.lemaof aryepifilotlic folds, Sil
herpes of, treatment, 50S
inliltralicm and ulceration, in laryn-

j;eal tulierculosis, bjo. Ojl
<1il(use, in tertiary syphilis, "052

<iclema and ulceration in

laryngeal tuberculosis. 634.

innervalinn of, 70I
central motor, 702

leprosy of. 471
lipoma of, 591;

lymphoma o(. 595
motor affections in general

paralysis of insane, 737

Larynx, motor aHections in para

agitans, 737
nerves of, source of, 701
muitcleii of, spasm atfecting. 71

mycosis fungoides of, 5i»5

myoma of, 594
neoplasms or papillary excresct

in tertiary lyphilis, 653
neuralgia of, 733
neuroses of, 703

giving rise to interfereme
movements of vocal ci

703
non-malignant new growths

5<)2-Oo5

.etiology, 592
diagnosis, s<X>

dilTerentiation ol prolaps

ventricle of Morgagni f

(x>s

prognosis, 597
removal by direct melhci.l,

by indirect methuil, (

instruments for, 59'

i

preparation of patient

598. y)9
technique of, tKX)

symptoms, 595
it'dema following inlluenz.i, 4S

papilloma of, 502
in children, (>02

perichondritis of, 57S, (1^4, ;

in tertiary sypiiilis, (154

physiology of, <>99

regurgitation of food or lluils 1

in laryngeal tuberculuM>. [k'
lion, 64S

sarcoma and carcinoma, distin'

lietwecn, 615
septic inllammation of, 4"
signs in, giving rise to sn^j ! mi

malignancy, Oio
smallpox complications ol, ip
stenosis of, acquired, .-icutc. i"

treatment, 1
'•'

chronic. 665
treatment. n'C

diagnosis, 000
in bilateral alidui.tr p:

lysis, (jOo

in infants, follow ;:.l; li

tracheotomy. (5
morbid anati nn

pathology, '•

prognosis. 0(>7

symptoms, om
syphilitic, 0()i

acute, treatment 1'^

670
chronic, intubation

'.

tracheotomy !'

:'!mI1

7SI
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na, ilistiiv lion

iMtynx, stenosis of, in laryngeal tuber-
culosis, 6jj

treatment of, 461
by dilatation of the

stenoki*, 669
operative, extralaryngeal,

f>68

intralaryngeal, 66«
syphilis of, 633, 6j6, 6j7. 650-661

inherited, 659-661
primary, 6jb
secondary, 65c
tertiary, 652

tracheotomy as preliminary to
certain o|)eration» on, 77c

tubtrculon ata of, removal, 646
tuberculosis of. 629-650. .See also

Tuhriulosh, laryngeal
ulceration in tertiary syphilis, 651

treatment, 658
ventricle of, 517

I.educ's auto-insutllaior, 647
Leprosy, diagnosis of, 474

invasion by. 471
laryngeal, symptoms of, 47

j

nasal, symptoms of, 472
pathology of, 471
pharyngeal, symptoms of, 472
treatment of, 475

^'i*'*,""'^
Turner, iiiicro-organi>ms in

healthy nose, 9
lingual goitre, 44.S

tonsil, hypertro{.hy of, 444
intlanimation of. acute, 445

chronic, 445
varix, 447

Lmiments. stimulating, in diphthe.itic
paralysis of ciitoihyroid muscles,
729

Lipoma nasi causing deformity o(
bridge of nose, 186

of larynx, 595
of pharynx, j6j

I.i>terine, use in atrophic rhiniii-, 51. ij2

liver, cirrhosis of, cause of epistaxis.

1 Dtions, application, in acute tonsillitis.

41a
douching with, in atrophic rhinitis,

. 50,51.52
for syringmg throat in diphtheria,

. 49J. 494
for washing out antrum in em
pyema, 217, 21S

formula: for, "i^o

! :i ilia hominivora, eggs of, <leposited

^

'!) human nostrils causing myiasis, 177
-"'"-ethmoidal forceps, iii
u Ivvig's angina, 454, 456, 45S, 462

' ungs, diseases, chronic, causing passive
congestion of larynx, 558

8ig

Lungs, examination in doubtful laryn-
geal tuberculotii, 637

Lupus, diagnosis from nasal lesions of
congenital syphilis. 169

from tuberculosis, 636. 637
of congenital syphilis of pharynx

from, 385
of tertiary syphilis of pharynx from,

380, 3S1
nasal, 148, 150

I ittiology, 150
I morbid anatomy and patho-

I
primary, diagnosis from nasal

j

epithelioma, 146
,

treatment. 15a, 155

I

"f'arynx. 474, 636, 637
of pharynx, 370

a.tiology, 370
i diagnosis, 572

morbid anatomy, 370, 371
I prognosis, 372

sex incidence, 370
treatment, 372

local, 372
Luschka s tonsil, 304
Lymj.hatic glands, cervical, tuber-

culosis of, association of retro-
pharyngeal abscess with, 556

enlargement in diphtheria, 488
Lymphatics of nasal fosKi. 7

communication with perimcningeal
spaces, 7

with tonsils, 7
Lymphatism, mild type of, 309
Lymphoma of larynx, 595

•McDonagh,
J. E. R., salvarsan treat-

ment of syphilis, 158
Macdonald's combined table i.. 1 hand
lamp for examination of nose, 11,12

Mackenzie, Sir Morell, proof of throat
manifestations of gout, 504

Mackenzie s antiseptic respirator, 642
forehead mirror, "ii, 12
guarded laryngeal lancet, 552
laryngeal forceps, 599
tonsillotome, 432

Maggots in nofe (myiasi.s), 177
Magnesium, salts of, in hay fever, 77

sulphate of, and sulpha"; of iron in
prevention of recurr of epis-
taxis, 1S4

•Malarial poisoning causing neuralgia of
larynx, 733

Malignant disease and cystic disease of
antrum. (lifferenti.Tiion be-
tween, 227

of antrum, 232
symptoms of, 232

of nasal cavities, 141

n

Hi
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Malignant diieaicof note, retembUnce
of tcitiary lyphilit to, 155

of pharynx, diagnonis of
primary syphilis from, J76

syphilitic perichondrili* dij-

tinj^uikhc. from, 5«4, 585
Browthi m nose, diagnosis of

polypus from, 126, 127
iif pharynx, 363-370

tumours of larynx. 605-629
of trachea, 745

Malnutrition, effect ol adenoids, 314
Mandl's |iigment, J47

swabbing nasopharynx with, in
ccrebro-spinal fever, 503

Massage in muscular weakness follow
ink' diphtheria, 498

Maxilla, superior, chronic hyperplasia
of. 23'

diagnosis and treatment, 232
morbid anatomy and histology, 232

Maxilluethinoidal cells, 24
Me.isles, first symptoms located in

tonsils. 401
nasal catarrh in, 31
throat aHections of, 475

Meatus, nasal, inferior, 2

and middle, inspection of, 15
middle, 239
superior, 3, 23(»

.Mediastmum, malignant disease of,

causing bilateral abductor paralysis,

723
-'lembranes, false, formation of, 465
Meniere's disease and laryngeal ver-

tigo. 713
Meningitis following myiasis, 177

nasal origin of, 7
septic. 291

acute, following radical opera-
tion for nasal polypus, iji

Meningococcus, infection in ccrebro-
si)inal fever, 500, 501, 502

Menopause, parjesthesia of pharynx .-it,

394. i'iS
treatment. 395

turgescence of nasal mucosa at, 32
Ment.-il condition in adenoids, 314

disturbances causing asthma, 81
symptoms in chronic empyema of

antrum, 208
Menthol, application of, externally, in

neuralgia of larynx. 733
inhalation in acute laryngitis,

544
in acute rhinitis, 28
in suppuration of antrum, 205

inhaler, dry, Cushmann's, 2S
intratracheal injection in relief of
cough in laryngeal tulierculosis,

643

Mi-nthol, spraying and injcclic

laryngitis sicca, 575, 570
Mentholised vapour, inhalaiiei

359
Mercurial ointment, inunction m

tiary syphilis of nose, 1O4
Mercury, acid, nitrate of, in ulcti

of perforated septum, iji

administration incomi inatmn
lalvarsan, 158. 1511

to mother during \inxi

after p<<ssible sy|)hiliti

feet ion. 1O7
•nd iodide of potash in in

syphilis, ib3
in chronic subglottic l.irjn

inunctions. 578
in imrnlysisof crico-thyroid luii

resulting from syphilitic !e

72'»

in syphilis, inherited. 167. ii>!i

mternal ailinini>ir.i

1(17

inunction melhoii, i(,

intramuscular inji-clinn-.

soluble prepniai

162

soluble prep.Tr.ilioiK.

oral administration, lyi.

dosage, 160
in tertiary syphilis of l.ii

inunctions or intramuscul.ii

jections, 658
ointment, inunction, in ~v;.i

160
in syphilitic perichmi li

586
prophylactic ailminisit.iiii.n

infant born of syphilitic In

It>7

red iodide of. inunction, in 1 r

arytenoid arthritis. ;S<i

tube, pa.ssage of, in dil(u^c .lii,i;.i

of (I'.sophagu-. 7tK)

.Metallic foreign bodies in ilim
localisation l)y stereoscopic •Ui<--.

390
Meyers ring-knife, 131
Michel's post -nasal mirror. 17
Micro-organisms, arrt'.st in ii,

cavities, 9
false membranes forme 1 ! i, 4
470

growth inhibited by na^.ii 1 an

9
k:nds of. found in heallli\ -e.

Military service, simulation c • iliui

in, 717
Milk, outbreaks of diphtherial uel

484
transmission of diphtheria ' 484
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laryngeal

rhrumalic

Mineral astringenis. n|.plicaiion
|>achy(lcrmia larynijis, 57J

water* in chronic
catarrh, 345

in Kouty and
pharyngitis, J52

Mirror, postnasal, t/
Micnel's, 17

Mirrors, laryngeal, !;io. jii
Mixtures, formuhv (or. 701
Moiiochloracctic arid, applicaiion in

nasal lupus, 153
injections of, jjj
solution of. painting mucous niem-

l>ranf wiili, in hay fever. 7.), 80
Morcellement of tonsils, 459
Morgagni, ventricle of, ^17

prolapse, (K34

Moriform hypertrophies of turiiiiials in
chronic hypeitrophic rhinitis
3-!. 3i. JS

removal, 39
Mi.rphia and atropine, administration

l>efore operations for septal
deformities, loi

hy|)iKlermic application in
peroral endoscopy, 525

sulphate pill in attacks o(
asthma, 87

in malignant .lisease of pharynx.
J«>9

Mnilieis, brcrst-fteding of children by
important in inherited syphilis, 167

'

Mdure's operation. .Soe A'/iiiioloniy
lateral

Mouth, deformities of, in nasal obstiuc
tion, 93

Ivreathing due to nasal polypus
I -85

due to naso-nntral polypus,
139

in children causing collapse of
al;v nasi with slit-like nos-
trils, 186

in chronic hypertrophic rhi-
nitis, ^^

Kag, Whillis's, 519
tl^KS, 430
washes application in secondary

syphilis of pharynx, 37S
Mucocele of antrum, 236

ethmoidal. 252
morbid anatomy, 252
symptoms, 253, 254
treatment, 254

'>f frontal sinus, 28

1

resulting from iiitra-nasal enchon-
ilrotiin, ijS

o-peiichondrium. dissection frrni
I irtilage, in operation for deviation of
i^ptum, 1 10, 113

M

Mucous gland of lining membrane of
antrum, cysts due to. aas

glandi in nasal polypus, 133
membrane, laryngeal, anasthesia

of. 730
nasal, 4

allecttd in glanders, 31
communications, 4
covering inferior turbinal,

S
histology, 4, 5
hypcnstheiic areas in,

66, 67
effect of destruction

of, 68, 6<>

removal in treatment
of rellex nasal neu-
roses, 69

painting in hay fever. 79,
80

|:re|)onderance of sym-
pathetic fibres in, 67

respiratory i)ortiun, 4
smallpox eruption on, 31
furgescence at puberty
and menopause, 32

na«o-pharyngeal, laceration of.

323
"f 'arynx. 4
olfactory,

5
surfaces in close apposition,

caution against wonnding
in intra-nasal operations, 42

twollen, a|)plication of cocaine
to, in anterior rhinoscopy,
IS, 16

^'

Mucus, nasal, inhibiting growth jf
micro-organisms. 9

Muscles, laryngeal, inco ordination of,
in talies, 734

innervation of, by inferior, or
recurrent laryngeal nerve,
701

motor paralysis of, 715
palatopharyngeal, paralysis, 102.
393

pharyngeal, spasm of, 391
relegated to functions of larynx
"99

special, use of, in carrying out func-
tions of phonation and respira-
tion, 69<)

Myiasis (m.iggots in nose), 177
chief occurrence of, in lupus, 177
few cases of. in British Isles.

'77
symptoms of, 177
trea.ment, 178 '

surgical. 178
Mycosis fungoides of larynx, 595
Mycosis sarrtiti,,,, 386

il
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Myopathic oriRin of unilateral abductor
paralytin, 723

Myxodema, throat manireltalion^ of,

506

Nasal discharge, f.iiid, suflereri from,
liable to myia>i», 177

tymptom of foreign bfMly
in natopharynx, 689

in chronic na<o-pharyngitis,

J07. JoH
in diphtheria, 488
in glanders, 49c)

douche, boat-sha|)ed, for use in
chronic hypertrophic rhinitif. 35

irrigation, 259
lesions, secondary, in inherited

lyphilii, 166
obstruction, 93-9H

and dental carieii, 95
due to fibroma, 135, J26
car troubles accompanying,

")4. 95
in children, 93
in chronic empyema of

antrum, 206, 207
elhmoiditis, 247
hypertrophic rhinitis,

a
sinusitis, 2(14

oral deformities in, 9^
symptoms, 94, 95

due to deficient oxjgena-
tion of blood, 95, 96

reflex, 96
with stnicturnl changes, 93

origin of sinus suppurations, 297
passages, new growths, innocent,

syphilis of, diagnosis of
chronic atrophic rhinitis

from, 49
probe, l'ei;ler's, 16

prop, Kr.mcis', loJi

route, removal of tumf^i.' of piiuj.

tary body by way of, 7S7, 7S8
spine, removal, 1:1 spptal devia-

tion, 112, 113
spray, posterior, 52
sprays in attacks of asthma, SS
tiilie, feeding Ihri ugh, during intu-

bation for laryngeal diphtheri.i.

676
Naso pharyngoscope, \'ankauet s, 22
\aso-pharynx, adenoids In, sonrce of

l»lood from nose, 181
adenomata of, ^^^
carcinoma of, 357
catnrrii of, acute, xtiology, 305

symptoms, 305
chronic, xtiology, 306

Nasopharynx, catarrh of, chmn
diagnosis, 307

pathology, 30*1

prognosis, 307
symptoms, 307
treatment, 308

treatment, 306
cleansing applications to,

cerebro-spinal fever, 503
cysts of, 334
diseases of, 305
examination ui, 17-21

digital, 303
direct, 21, 32

fibroma of, :cliology, 325
diagnosis, 337
pathology, 32b
prognosis, 337
symptoms, 336
treatment, 337

by Moure'i lateral rliirK

tomy, }}2
by oral route, 330
electrical, }}}
optrative nieiboils, j ji

nasal route, 3211

Rouge's (ipciatiu

modified, 331
foreign l)odies in, syinptoin>. nss
infection in influenza, 4S3
malignant growths of, clasMlun

tion, 334
diagnosis, 336
prognosis, 336
symptoms, 335
treatment, 336

non -malignant new growths i.l

325
operations within, followed

acute inflammation of accc-- 'tj

sinuses, 193
scleroma of, 338
seat of meningococcus in ciuln..-

spinal fever, 501
separation from oropharynx l.iliiin>t

complete), postsvphil ic.

382
operation for, 383

tertiary syphilitic gu'nim.i < i-

teetion, 379
Neik, cellulitis of, 459

compression in, causing slti

trachea, -39
glands, enlargtd, in cm

'esophagus, 752
Necrosis of bone " and cariil

tertiary nasal syphilis, 155, 151

Nephritis romplicnting diph'h-j
Nerve fibres, olfactory, 5

laryngeal, recurrent, nn;-
larynx innervated by, 70

;
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Nerve fibre*, laryngeal, recurrent,

|«ral]r*is uf muscles lup-
plied by. 715

superior, injectitm of alcohol
into or aruumt in relief

of pain in laryngeal
tul>ercul(»is, 647, 1148

seniory and motor fibres

contained in, 703
leprosy, 471
nasal, (>

Nerves, central or peripheral, ksions of.

causing motor paralysis of
laryngeal muscles, 71$

laryngeal, progressive organic
lesionsof centres and trunks,

effect on a))ductnrs and ad-
ductors comi).Tred. 703

recurrent, lesion causing irrita-

tion of, producing glottic

spasm, 707
motor, of larynx, source of, 701
sensory, terminals, susceptibility,

(>S, W)
Nervous exhaustion factor in causation

of acute rhinitis, 26
system, central, asthma in relation

to. 82, 83
changes in. during diph-

theria, 486
chronic diseases of, laryn-

geal manifestations, 734
lesions of, causing ab-

ductor paralysia, 720
symptoms in accessory sinus

suppuration, 191
Neuralgia in carcinoma of nose, 145

in chronic hyperplasia ofmaxilla, 232
in inflammation of frontal sinus, 258
in nasal obstruction, 96
of intra-nasal origin, 88. Sq
of larynx, rare occurrence of, 733
of pharynx, 395

rarity, 395
supra-orbital, in chronic hyper-

trophic rhinitis. 34
Neurasthenia, laryngeal hvper.^'sthesia

in, 732
Neuritis, optic, nasal origin of, 297

unilateral alxluctor paralysis caused
by, 722

Neuroses, laryngeal. 703
sensory. 730

nasal, classification. 60
reflex, 64

affections attributed to. 67
nasal lesions resulting

fr->m, 68
origin, 66
pathology. 66, 67
referred, 80

Neuroses, nasal, reflex, symptoms
referred to distant organs,
or regions, ascrilted to, 89

sensory, olfactory 60
treatment by removal of hyper-

*
x'slhetic arca<i of
mucous mem-
brane. 69

discussion as to, fx)

general, 70
See also .-l^/Zimi

of influen/n, 1S2

of usophagus, 761
pharyngeal, 391

motor, 3<)i

spnsnimlic, 391
sensory, 394

causes, 31)5

reassuring attitude to-

wards patients of value,

395
regulation of diet in, 395
suspected by patients to

be cancer or consump-
tion. 395

treatment by drugs, 395
spasmo<lic. treatment. 392

Newman, pathology of perichondritis
of larynx, 570, 5S0

Nitro glycerine in attacks of asthma, 88
Nitrous oxide gas as an.x-sthetic in

adenoid o|>erations, 318
Nose, angio-neurotic (edema of. 507

treatment, 507
aquiline, exaggerated, operative

treatment of, 1S7

Ail,miti sitlina'm, 178
bleeding in adenoi-ls, 314
blood supply, arterial, 6
bridge of, congenital depression of,

treatment by injection of cold
paraffin, 187

broken, nece^sity of resetting with-
in few hours of injury, 188

carcinoma of, 14^
age and sex incidence. 140
di.ignosis, 14;)

from angeioiiui or bleedim;
polypus (if septum. I.

from primary lupus, 141.

from syphilitic disease,

140
cpistaxis in, 145
eye symptoms resulting from,

145. Mb
invatiing antrum, 141;, 146
neuralgia in, 145
prognosis, 147
symptoms arousing suspicion

of malignancy. 145
cavities, anatomy, i
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Nose, cavities, cleansing in chronic
hypertrophic rhinitis, 35

functions subserved b^. 8
lesions of, leading to chronic

laryrjritis, 558
outer wall, 2
packing after operation for

deviation ofsenium, 112,113
purifying or filtering capacity

of, 8
roof, I

ulcerative lesions in, rource of
blood from nose, 181

chondro-sarcoma of. 144

"°°Ji,^^-
opefalive treatment of,

1 08
defects, congenital, age for opera-

tive treatment, 187
deformity of, post-syphilitic, cor-

rection, 165
diseasesof, asthma in relation to, 8i

ikin changes of face in,

cause, 68
erectile tissue of, swelling, 70

treatment by drugs. 70
by galvano-cautery, 70
surgical, 70. 71

examination, 1

1

lamps for, 1

1

position of surgeon, patient,
and light for. 13

See also Khiiioscopy
external defects of (congenital), i8s
foreign bodies in, 176

tliagnosis 176,
of membranous rhiiiitis

from, 58
removal, methods of, 176, 177
starting - point of caseous

rhinitis, 59
symptoms. 176

healthy, kinds of micro-organisms
found in, 9

'

infection from, ocular symptoms
due to, 89

"^

leprosy of. 471
lesions of, resulting from reflex

nasal neuroses, 68
local symptoms in, in accessory

sinus suppuration, 192
maggots in (myiasis), 177
malignant disease, nasal })olypus

associated with, 142, 145,
146

resemblance of tertiary svphi-
lis to, 155

treatment by radium, 142, 143
147

by Moure's operation.

'4J
by Rouge's operation, 143

Nose, malignant disease, treatment Ijy

radium, method of anaesthetising
in, 143, 144

malignant growths in, diagnosis of
polypus from, 126, 127

nerve supply, 5, 6,

notched," 185
operative treatment of, iS.S

operations within, followed l.y

acute inflammation of accessory
sinuses, 193

outward appearance and shape in

chronic atrophic rhinitis, 4S
pathological defects of, 186
plugging of, in severe cases df

epistaxis. 183
"saddle-back," 157, 185

correction by paraffin injec-

tion, 165
sarcoma of, 141

diagnosis, 1^2
invading accessnrysinuses, 142
prognosis, 142
symptoms, 141
varieties, 141

secretion increased in chronic
hypertrophic rhinitis, 53

syphilis of. 153-166
tertiary, diagnosis from tulicr-

culosis, I4g
treatment, 158,

syphilitic or tulierculous disease
of, complicated by abscess of
septum, 117

traumatic defects of, 1S6
tuberculosis of, 147-150
unpleasant discharge from, symp-
tom of chronic empyema ..f

antrum, 206
See also Aoessoiy siniists, nasal

Nostrils, congenital occlusion. 98
diagnosis. 99
rarity. 98
symptoms, 99
treatment. 99

irrigating, douching or sprayin},',

caution necessary in. 31
spraying with oil atomiser in

atrophic rhinitis, 53
Novocaine ard adrenalin, enderniic

injection of, beforetracheoj. n v

775
in infiltration anxsthesia, 25

dosage, 25
N'ux vomica in syphilis, 164
Nystagmus of pharynx, 391

in association with rhythmic cl. lic

spa.«m of abductors, 709

Occupations causing chronic laryni i-s,

559
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O'Dwyer, intubation in chronic stenosis
' f larynx, 678

in!..ruments, 670, 671
(tdema. acute, of tracheal mucous

membrane due to '• gassinc " in
war, 742

angio-neurotic, of nose and throat,
morbid anatomy, 507

symptoms, 507
treatment, 507

complicating acute pharyngitis, 4s6
laryngeal, 459

" '^'

non-inflammatory, in osteomyelitis
of frontal bone, 2S0

of aryepiglottic folds, larynx from
case of sudden death from, tci

of larynx following influenza, 482.
See also Lary„f;ith, edematous

01 upper eyelid, 278
subglottic, following broncho-

.
scopy. 534

in children, 534
following fracture of cricoid,

fatal results of, 682
U-sophageal Iwugies, 746, 747

examination tube, Hill's, 523
.Senoran's, 525

tubes, Symonds', 7:54
< I'-sophagogastroscope, Iliirs direct

vision inflating, 537, 538
•lOsophagoscope. Chevalier Jackson's.
540

' ICsophagoscopy, 746
direct, anxsthesia in, 537

caution in practice of, 540
contra-indications for, 536
dangers, 537
indications for, S36
instruments for. '537
preparation and position of

patient In, 537
technique, 540
use of flexible bougies dis-

countenanced, 537 i

in removal of foreign bodies in
I

o'sophagus, 696 j

< l-lsophagus, anatomy. S35, 536 I

cancer of, 756-758"
age and sex incidence, 750, 75

1

alcoholism and. 750, 751
diagnosis. 752, 753
hicmatemesls in, 753
prognosis, 753
suspected, examination for, 752

by direct method, 752
when contra -indi-

cated, 752
by indirect method, 752
use of bougies contra

indicated, 752
symptoms, 751

825

(Ksophagus, cancer of, treatment, 751-
758

'"
by gastrostomy, 758
by intubation, 754
by radium, 755, 756

compression stenosis of, 759
symptoms, 759

congenital imperforation of, 747
748

'^'

treatment, 74S
constriction of, 536
dilatation, diffuse, 759

prognosis, 769
symptoms, 768
treatment, 769

direction of flattening of, 53

1

diseafes of, 746-770
X-ray examination in, 536

diverticula of. See Pouchis, r.so-
phageal

foreign bodies in, clearing by
I passingprobangdanger-

ous, 3S9
fatal results of, if unre-
moved, 691

asophagoscopy for, 696
symptoms, 691

body in, causing difliculty in
swallowing, 687

causing stenosis of
trachea, 740

complicated by dyspn<i a
tracheotomy for,774

innammation of, 748
treatment, 748

malignant disea.se of, causing bi-
lateral alxluctor paralysis, 723

measurements, 536
neuroses of, 761
sarcoma of, rare, 751
stricture of, cancerous. See Q-lso-

phoi^us, cancer of
fibrous, 760

a-tiology, 760
prognosis and diagnosis,

760
treatment. 761

syphilis of, 750
traction diverticula of, 766
tulierculosis of. 750
ulceration of, 749

treatment, 749
upper orifice and post-cricoidal

region of lower j;harynx, cancer
of, in women. 751

varix and angioma of, 750
Ogston-Luc operation, 273
O'idium a/h,anr, cause nf thrush, --S?
Dil atomiser for spraying nostr'ill in

atrophic rhinitis, 53
sweet, injection of. in myiasis 178

.11

!

1!
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Ointments, formulae for, 791
Olfactory cells, 5

cleft, I

inspection of, 1

5

mucous membrane, 5
nerves, congenital absence of, 62
region, 61

Olive oil and guaiacol, painting with,
in acute tonsillitis, 412

Ophthalmia, gonorrhceal, purulent rhi-
nitis associated with, 29

Ophthalmo-reaction test in diagnosis of
hay fever, 77, 79

Opium in acute rhinitis, 27
in hay fever, 77

Orbit, cellulitis and abscess of, compli-
cating intra-nasal operation for
ethmoiditis, 251

septic cellulitis of, and hsemorrhage
into, following radical operation
for nasal polypus, 131

Orbital complications in suppuration of
accessory sinuses, 297

Orbito-ethmoidal cell- 256
Oro-< esophageal fee^.ng-tube, Hill's,

7SS. 756
Orlhoform insufflation in relief of

dysphagia in cancer of
larynx, 628

of pain on swallowing in

pnaryngealtuberculosis, 374
in laryngeal tuberculosis, 646, 647

Osteoma, ethmoidal, 254
intra-nasal, 137

treatment, 138
of antrum, 230

syphilitic origin of, 230
treatment, 231

of frontal sinus, 283 !

Osteomyelitis, diffuse, onset of, 280
pathological anatomy of, 279
symptoms of, 280
treatment, 281

spreading septic.offrontal bone, 278
Osteoplastic method of Watson Wil-

liams, 278
Ostium, maxillary, 3 j

of sphenoidal sinus, 3
Otalgia in laryngeal tuberculosis, 632
Overfeeding cause of nervous laryngeal

cough, 710

Pachydermia laryngis, 569
aetiology, 569
age and sex incidence, 569
diagnosis, 571, 572

from tuberculous laryn-
gitis or carcinoma, 572

pathology and morbid ar;-..

tomy, 570
prevalence in drunkards, 569

Pachydermia laryngis, prognosis. 572
symptoms, 572
treatment, 573

by electrolysis, 573
by rest of voice, 573
local, 573
surgical, 573

of interarytenoid region, 560, 571
of vocal cords, 570

Paget, S , tumours of palate, 362
Pain following tonsillectomy, 438

in acute inflammation of fionlal

sinus, relief of, 259
lacunar tonsillitis, 405, 406

in cancer of larynx, 608
in chronic sinusitis, 264
in inflammation of frontal sinus,

257
of sphenoidal sinfis, 28S

in malignant growths of naso-
pharynx, 335

in retropharyngeal abscess, 357,

3S8
in tonsillitis, 422
on swallowing in malignant diseasie

of pharynx relief of, 369
in tuberculosis of pharynx, 37;

relief of, 374
Paints and applications, formuK-e for, 793

application in syphilitic perforation
of septum, 120

Palate and posterior wall of pharynx,
post-syphilitic adhesions be
tween, 382, 383, 384

deformity of, in rasal obstruction,

93
hard, perforation, post-syphililic.

382
syphilitic perforation, treat

ment, 165
high-arched, and adenoids, relation

between, 100
muscles of, paralysis of, 392, 30

;

retractor. White's, 18, 19
soft and hard, tertiary syphilitii.

gumma invadin;; and <l'

stroying, 379, 3)^0

bruising of, 323
cicatrisation, post-synhiliiic

382
functions of, 426
perforation, post syphilitic, ;S-'

tumours of, 362
Palato-glossus muscle, 396
Palato-pharyrgcus muscle, 396
Pan-sinusitis, 244

chronic suppurative, diagno.M- ',

295
trealmeni, 297

diagnosis, 248
method of examiration in, 24S, • ;o



INDEX 827

Papilloma, intra-nasal, 133, 134
becoming malignant, 134
diagnosis, 134
prognosis, 134
symptoms, 134
treatment, 134

of larjr.iX, 592
diagnosis, 596
mistaken for diphtheria, 593
prognosis, 597

in children, 597
of pharynx, 361
of trachea, 744
of vestibule, 133
of vocal cords, 593

Papillomata of larynx in children, intra-
laryngeal application of radium,
in, 604

intubation in, 604
multiple, 602, 603

recurrence, 603
removal, 602

forceps for, 602, 603
laryngo-tissure in. 604
preceded by tracheotomy.
602

under suspension laryngo-
scopy, 530

I arajsthesia and hyperxsthesia (laryn-
geal), occurrence of, at same time
or alternately, 732

of pharynx, 394
Paraffin, cold, injection of, for congeni-

tal depression of nasal bridge, 187
hard, injections of, in saddle-nose

resulting from syphilis, 1S9
injections in atrophic rhinitis, 55
liquid, and cocaine, application to

nasal cavities in acute rhini-
tis in infants, 28

injection in myiasis, 178
painting with, in atrophic pharyn-

gitis. 354
solid, injection in correction of

post-syphilitic nasal deformity,
165

Paralysis agitan"!, motor affection of
larynx in, 737

diphtheritic, 489, 490
causes of death in. 490
treatment. 497

general, of insane, condition of
larynx in, 737

labio-glosso-laiyngeal, anaesthesia
of larynx in, 736

laryngeal, conditions giving rise to,

729
motor, of laryngeal mufclos, 71 q

central or peripheral nerve
lesions, cause of. 715

toxic influences, cause of, 716

Paralysis, myopathic, of laryngeal
muscles, 716

of external tensors of vocal cords
(paralysis of crico-tbyroid mus-
cles), 728

of interarytenoideus. 727
of internal tensors of vocal cords,

727
of laryngeal abductors in tabes,

734
of palato • pharyngeal muscles,

xtiology, 392
diagnosis, 393
of toxic origin, treatment, 393
symptoms, 393
of vocal cords, diagnosis of
ankylosis of crico arytenoid

joints from, 590
sometimes lirst symptoms of

tabes, 734 .

tertiary syphilitic, 654
Paresis of adductors and laryngeal

catarrh during laryngeal changes at
puberty, 697

Parker's (R. VV.) tracheotomy tube, 780
Parasitic aflections of pharynx, 385
Parosmia. 62

diagnosis, care in, 63
Pastilles, antiseptic, in secondary

syphilis of pharynx, 378
demulcent, in atrophic pharyngitis,

•554
in chronic pharyngitis, 350
in rhinitis sicca, 44
medicated, in simple chronic

pharyngitis, 346
Paterson's laryngeal forceps, 522

for removal of papillomata by
direct method, 602, 603

I'egler, L. U., angeioma ("bleeding
polypus") of septum, 136, 137

I'egler's nasal probe, lO
Pemphigus, throat manife-tations of,

508
treatment, 509

Perforator, antral, 217
Perichondritis, arytenoid, 581

cricoid, 581
following fracture of larynx, 682
of epiglottis, 582
of larynx, 578

adhesive. 5S0
a'liology. ^78
diagnosis, 584

didiculties in. 584
from cancer, 613

in laryngeal tuberculosis, 634,
('35

laryngeal obstruction in,

causes, 583
pathology, 579

^1
kit

in

1 1

1 '1
; 'I
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Perichondritis of larynx, prognosis, ^85
symptoms, 5S2
syphilitic, 583

and tuberculous, di.ignosis

between, 584
malignant disease dis-

tinguished from, 584.
585

tertiary, 654
treatment, ^Sf>

treatment, 58 s
o( thyroid, 582
of trachea, 742

I'crimeningeal spaces, lymphatics of
nasal foss.-e communicating with, 7

Periostitis of nasal bones causing ex
cessive broadening of nose, 186

Peripheral aflfeciions giving rise to
laryngeal paralysi.i, 729

Peritonsillitis. See Quinsy
Pernet, (1., intramuscular treatment of

syphilis, with special reference to
iiisoluble preparations, 162

'

Piiit mn!, diagnosis from laryngeal
vertigo, 714

Petroleum, painting with, in atrophic
pharyngitis, 354

Pfannenstiel's method of treatment by
nascent iodine in nasal tuberuclosis.
ISO

Pharyng.al cnmplicaiions, |io.st syphi-
l.tic, 3X2

treatment, 382
Pharyngitis, acute, diagnosis of. 342

.vtiology. 340
phleemomms, in influenza.

482
prognosis nf, 342 :

symptoms. '41
t

treatment 01, •

atrophic, 352
etiology, 353
morbid anatomy, 353
symptoms, 353
treatment, 353. 354

chronic, aetiology of, 344
simple, 346
symptoms, 346
treatment, gener.il, 345, 346,

349
local, 350

varieties of, 344
dry, in chronic ethmoiditis, 247
gangrenous. 458
granular, ;v!iology of, 347

local applic.itions in, 350
morbid anatomy ana palho-

'ogy. 348
symptoms of, 345
treatment. 349 I

lateral, 307, 352

Pharyngitis, membranous (non-diph-
theritic), 470

septic, 457
sicca, 344, 352

Pharyngo-keratosis, 387
diagnosis, 388
morbid anatomy and pathology.

387
prognosis, 388
symptoms, 387
treatment, 388

Pharyngoscope, Hay's, inlroductiim
and manipulation, 20, 21

Holmes'. 21

Pharyngoscopy, 339
direct, position of patient, 535

technique, 535
Pharynx, adenoma 01, 362

anesthesia of, 394
and larynx, digital examination,

S18
syphilis, congenital, infiltratiic

form, 384
syphilitic ulceration, inherited.

384
angeioma of, 362

treatment by diathermy, 362
by electrolysis, 362
operative, 362

angio-neurotic < edema of, 507
treatment. 507

arteries of posterior wall of, 3^5
asymmetry of. 356
cicatrisation following syphili'ic

ulceration of lateral wall of, 3s.'

cysts of. 363
dermoid C3'sts of. 361
diseases of, 339
diverticula or pouches of, 354
epithelioma, 363

pathology, 363
exostoses and prominer.ces of ter

vical vertebra; projecting inii>.

hbroma of, 362
foreign bodies in, 389

clearing by pas^ng proli.Tiiu'

dangerous, 389
removal, method of, 390
symptoms. 089

her|)es of, t'eatment.
hypenvsthesia of. 394
leprosy of, 471
lipoma of. 362
lower, post-cricoidal

upper surface of
cancer of, in women, 751

lupus of, 370
malignant growth, 363-370

diagnosis, 365
from tertiary syphilis 5

507

region,

(I'soph.ni^
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Pharynx, malignant growth, prognosis,
366

relief of pain on swallowiiii' in,

symptoms, 364
tracheotomy or laryngolomy

in, J70
treatment by diathermy, 368,

, 369
by radium, 366, 367
by X rays, 368
palliative, 369, 370
surgical, 369

muscles of, paralysis, 392. 393
neuralgia of, 395
neuroses of, 391

sensory. 394
non-malignant growths of, 361
nystagmus of, 391
paint applicationsto, in gouty throai

manifestations, 506
papilloma of, 361
paresthesia of, 394

at menopause, 394. 395
parasitic affections, 38s
pemphigus of, 508
posterior wall of, and palate, post-

syphilitic adhesions be-
tween. 382, 383,334

cicatrisation, postsyphilitic,

J8^
sarcoma of, 364
septic inflammation of. 457
syphilis, congenital, 383

primary. 375
secondary, 376

mucous patches of, appli-
cation of chromic acid
to. 378

tertiary, 378
diagnosis from epithelio-

ma, 380, 381
from lupus, 380, 381

ulceration, congenital, 384
tuberculosis of, 370, 372

acute, 372
walls of, posterior, pul-ating

arteries on, 355
See .ilso Nasopharvnx

I'henacetin in acute tonsillitis, 410
I'henol, sulphoricinate, application in
pharyngeal tuberculosis, 374

Phlegmon, acute infectious, 456
of throat, 451

Phlegmonous angina, 477
Phonation and motlification of respira-

tion essential functions of larynx.

_
699

I'hosphorus in acute laryngitis, 545
Phthisis simulated by foreign body in
bronchus, 690

829

Pigeon-breast in subiects of nasal
obstruction, 93, 94

Pigment, application to mucous mem-
brane, in atrophic rhinitis, 53

Pigments, astringent, 308
Mandl's, 347

Pill, formul.v for, 794
Pilocarpine in laryngitis sicca, 575

injection in acute laryngitis, 544
Pituitary body, tumours 01", removal by

nasal route, 787, 788
Plethora in young people, relief of, by

nose-bleeding, 182
Piica semilunaris, 396

triangularis, 396, 398
Pneumococcus in tonsils, 403

invasion of throat. 462
pathogenicity, variability of. 9

Pneumonia danger of, from inhalation
of food in laryngeal aii:esthesia.

731
septic, foreign body in bronchus

causing. 690
Poirier and C'unco, lymphatics of
mucous membrane of nasal fos.s;e, 7

Poliomyelitis, normal mode of infection
in, 7

Pollantin in hay fever, 79
Pollen exciting cause of hsy fever, 75
Polypoid degeneration of posterior
ethmoidal cells, treatment, 131. 132

Polypus, antral, 230
presence o', impedingcxplora-

lion of antrum, 21^
bleeding (angeioma), of" septum,

'35
choanal, 327
factor in causation of acute rhinitis,

26
in chronic empyema of antrum, 207
nasal, 121 133

.etiology, 122
ajje and sex incidence, 121
associated with chronic sup-

purative and nonsup-
puralive inflammation
of ethmoidal cells, 246

with inflammation ot eth-
moid bone, 122, 123

with malignant disease of
nasal cavities, 142, 145,
146

cause of deflection of septum.
ICO

cau.sing anosmia, 61
excessive broadening of

nose, 186
diagnosis, 126

by rhinoscopy, 126
from hypertrophy of in-

ferior lurbinal, 126

i

;
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Polypns, naial, liagno«is, from malig-
nant growths in noie,

126, 127
from septal deviations,

126
of chronic hypertrophic

rhinitis from, 34
of septal deviations frum.

102
formation, 125
histology, 122
naked-eye appearances, 122
origin, 121

pedunculated, 121

prognosis, 127
removal at different '• sit-

tings." 132
by snare, 127, 13S
cauterisation of remain-

ing base after, 133
effect on asthma, 69
haemorrhage following.

129
radical operation for, 130-

difficulties, 131
removal of septal

deformities before

doing, 132
risks and complica-

tions. 131
sessile, iji

symptoms, local and gencr.il.

125
naso-antral or choanal. 138

diagnosis. 139
by X ray, 139

pathogenesis, 13S
removal, method:; of, 139. 140
symjiturns, 139

of accessory sinuses, 123
j

snare. Klake's. 12S
Jaenicke's, 12S

Position test in diagnosis of chronic
empyema of antrum, 209

Post-nasal catarrh, 306
Potassium bromide and liquor opii

sedativus, administration to
excitable subjects with
hii'morrhage, 40

in acute laryngitis, 544
in glottic spasm of adults. 70S
in hay fever, 77
in laryngeal cases of tabes,

vertigo, 714
in laryngismus stridulus. 707
in sensory neuroses of

pharynx, 395
in spasmodic laryngitis, 548

iodide in acute laryngitis, 544 |

Potassium iodide, in ankylosis of crico

arytenoid joints, 591
in asthma, 86

combined with other

drugs, K6
in atrophic pharyngitis, 3^4
in chronic laryngitis, 563

'

subglottic laryngitis, S77
in congenital syphilis, 168
in crico-arytenoid arthritis.

S89
in diagnosis of tertiary syphilis

of larynx from malignant
disease, 656

in laryngitis sicca, S75
in pachydermia laryngis, 57

;

in paralysis of crico-thyroiil

muscles resulting from
syphilitic lesion, 729

in perichondritis of larynx, 5,S()

in tertiary syphilis, 1O3
of larynx, 658

!
when contra indi-

cated, 658
Potato diet with foreign bodies in

stomach, 391
Pouches, < esophageal, xtiology, 763

age and sex incidence. 763
examination for. 764, 765
removal of, 765, 766
symptoms, 763
treatment bydiverticulo-pexy

766
pharyngeal, 354

Powders, formula; for, 794
Pregnancy and laryngeal tuberculosis,

simultaneous occurrence of. 64.^

650
case-mortality in, 649
indications for induction of abur

tion in, 649
Probing, passing of. to clear forciun

bodies in pharynx and lesoph.iijus

dangerous, 3S9
Probe, Tilley's tonsil, 420
Processus vocalis, 517
I'uberty, barking- rough of, 709

epistaxis at, 180
turgescence of nasal mucosa at, j--

Purulent exudations, nasal, 15
Pyriform sinus, 517

Quinine in acute rhinitis, 28
tonsillitis (convalescent
stage), 413

m syphilis, 164
solutions, spr.-tying with, in , y

fever. 79
in membranous rhiniti.s. -''

Quinsy, astiology, 414
complications, 417
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(Quinsy, diagnosis, 417
in influenza, 482
morbid anaicmyand pathology, 415
prognosis, 416, 417
sym|)toins, 416
treatment, 417

Radiography for cases of suspected
foreign bodies in air or food
passages, 692

in diagnosis of chronic empyema
of antrum, 211, ai2

of diseases of nasal accessory
sinuses, table showing re-

sults, 213
of pathological conditions

within nasal accessory
sinuses, 211

negative results of, in presence of
foreign bodies in air and food

,, ,.
passages, 693. .See also Xraj'

Kadium in cancer of ccsophagus, 755
method of application, 757, 758

in malignant disease ufantrum, 223
of nose, 142, 143, 147

dosage, 143
growths of pharynx, 366, 367

dosage and method of
application, 367

intralaryngeal application in
laryngeal papillomata in chil-
dren, 604

Rashes appearing under antitoxin
treatment of di(>htheria, 490

Raspatory for enlarging fronto-nasal
canal, 271

Rectal feeding in diphtheria, 497, 498
Reflex neuroses. See NtiiroHs, nasal,

reflex

term defined, 65
Reflexes, pathological, 65

physiological, 65
Respiration and plionation, modifica-

tion of, essential functions of
larynx, 699

nasal, audible vibration of septum
during, after removal of
deviation of septum, 115

hindrance from post-syphilitic

cicatrisation, 382
methods of securing freedom

of, in collapse of al.c nasi,

loS

obstruction from |x>lypus, 12^
Respirators, antiseptic, Kurney Veoand

Mackenzie's, 642
Respiratory functions of nasal cavities, 8

tract, iowcr. accessory sinus sup-
puration atTecting, 191

Rhatany pastilles in simple chronic
pharyngitis, 347

Rheumatism, acute, preceded by acute
tonsillitis, 403

throat manifestations of, 506
Rhinitis accompanying septal perfora-

tion, treatment, 121
acute, 306

aetiology, 26
anosmia in, 61
chronic hypertrophic rhinitis

following, 32
dangerous in infants, 27
micro-organisms causing, 26
morbid anatomy and path-

ology. 27
predisposing factors, 26, 28
prophylaxis, 28
symptoms, 27
treatment, 27

antiseptic, 27
by drugs, 27
by vaccines, 29
in infants, 28

atrophic, and purulent, 29, 30
chronic, 44-55

aitiology, 44
and tuberculosis, relation-

ship lietween, 46
anosmia in, 61
appearance of nose in, 48
l>acteriology of, 44, 45
diagnosis, 48

from suppuration of
antrum, 48, 49

from syphilis of nasal

passages. 49
disinfectants in, 51. 52
examination of nose in, 48
fd'tor in, 47, 48
history of. 4446
pathology, 46
prognosis, 49
symptoms, 44-46
treatment by ionisation,

54
by paraffin injections.

by vaccines, 44, 45,
49. SO

climatic, 50
local. 50-55

by Gottstein's

method, mo-
dified, 54

essential points

in, so
regularity im-

portant, 54
crusts from discharge of, how

dirtering from those formed
in suppuration of ethmoid
cells, 246

i

1

1

1
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•; 1



832 DISEASES OF THE NOSE AND THROAT

Khinitii, atrophic, dit'gnosis from natal
lesions of congenital syph-
ilis, 169

difficultiesof antral exploration
in, 214

caseous, j8
xtiology, 58
symptoms! 59

complicating measles, 476
due to acute specific inrectious

diseases, 31
treatment, local, 31

hypertrophic, after-treatment of
cases submitted to cauterisa-
tion, 38

chronic, a-tiology, 32
main factor in, 32

diagnosis, 34
in hay fever and asthma.

34
producing anosmia, 61
prognosis, 34
symptoms, a
treatment by anterior

turbinectomy, 40
by application of

chromic acid, 17,

38
by cauterisation, 35,

36
by complete turbin-

ectomy, 4f, 42
by middle turbinec-
tomy, 41

general, 34, 35
local, 35 I

surgical, 38
|

factor in causation of acute
1

rhinitis, 26 1

morbid anatomy and patho-
logy. 32

occurrence without symptoms,
68

local cause of epi.-,taxis, 179
membranous. 56

a'tiology, 56
bacillus of, 36

identity with Klebs-
Loeffler lacillus, 56, 57

diagnosis, 57, 58,
from foreign body, 58
from nasal diphtheria,

. 57, 5S
epistaxis in, 57
infection from.producingdiph-

theria, 57, 58
morbid anatomy and patho-

logy.
S<>

primary, 56
common among children,

56

Rhinitis, membranous, prognosis, 58
seats of exudation in, 57

"

secondary, 56
symptoms, 57
treatment, 58

local, 58
purulent, xtiology, 29

and atrophic rhinitis, 2<), 30
and syphilis, 29, 30
associated uith gonorrli..,i|

ophthalmia, 29
diagnosis, 30
in infants ami children, 2r), ^o
morbid anatomy and [)aiho

'ogy. 30
prognosis, 30
symptoms, 30
treatment, 31

sicca, 43
aitiology, 43
diagnosis, 43

from atrophic, 43
perforation of septum in, 43
symptoms, 43

I

treatment, 43, 44
local. 44

vaso-motor, wrong application of
term, 71

Rhinoliths, 174
ivtiology, 174
removal, 175
symptoms, 175

Rhinorrh(i>a, 71
cerebro-spinal, 90

diagnosis from hay fever and
vaso-motor rhinorrhna. 90
91

symptoms, 90
treatment, 91

in hay fever, 76
vaso-motor, 90, 91

Khinoscleroma, 170
appearances seen on rhinoscopy.

»73
diagnosis, 173
infiltration in, 172
late stage of, 1 72
morbid anatomy and patholoi'v

171

prognosis, 173
regions attacked by, 170
treatment, 174

Rhinoscopy, anterior, 12, 289
and posterior, in chronic

atrophic rhinitis, 48
method, 14
normal and patholoyi. 1

appearances seen iin.ler, :

15
speculum for, 12, 13, 14
spraying with cocaine in, 1 i
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RhinoKopy, diagnosis vi domI poly-
pus by, 126

median, 16
appearances seen under, 17
speculum for, 16

posterior, 17, 289
advantages, 19, ao
•Ppe»rances seen under, 19
difficulties of, 17
mirror for, 17

Khitusperuiium A'mealyi, symptoms,
178

Khinotomy, lateral (Moure's operation),

,
332.

m malignant disease of nose, 143
Rickets and laryngismus stridulus, con-

nection between, 705
Ring-knife, Meyer's, curetting diseased
ethmoidal region with, in radical
operation for nasal polypus, 130, 131

Rivinifton, wounds of bloodvessels from
foreign bodies entering mouth, 389

Rosenmiiller, (ossa of, 19
Rothein, 476
Rouge's operation, modified, in malig-

nant disease of nose, 143
in naso-pharyngeal fibioma, 331

Royal Army Medical Corps Advisory
lioard, dosage of mercury pills re-
commended by, 160

Russell, J. Risien, adductor and abduc-
tor fibres in recurrent laryngeal nerve,
70.

J

" Saddle " nose, plastic surgery of, 1S9.
See also Nose, marked depres-

1

sion of bridge of ^

resulting from syphilis, treatment I

byinjectionsofhard paraffin, 189 :

Safety-pin, open, in oesophagus, instru-
|

ments for removal of, 697
j

Salicylate of sodium in acute tonsil- I

litis, 410
;

Salicylic acid solutions, application in
|

pachydermia laryngis, 573 I

Saline aperients in laryngeal hiumor- I

rhage, 557 j

Salol in acute tonsillitis, 410 I

Salvarsan administration in combina-
j

tion with mercury, 158
risks of, Ij9 |

in congenital syphilis, 168
i

in syphilis, 158. I59 I

mode of administration and '

dosage, 158, 159
injection of, 470
or equivalents in tertiary syphilis '

of larynx, 658 !

Sanatorium treatment of laryngeal i

tuberculosis, 639 I

Santorini, cartilages of, 517
|

833

Sarcoma of ethmoid, 141
of larynx, as distinguished from

carcinoma, 615
of nose, melanotic, 141

myeloid, 141
small round-celled, 141
spindle-celled, 141

»f a-sophagus, rare, 751
of pharynx, 364
of trachea, 745

Scalpel, removal ol tonsil by, 439
,

Scarlet lever, diagnosis, diflerential,
from acute tonsillitis, 409

first symptoms located in tonsils,
401

following cauterisation for hyper-
trophic rhinitis, 37

rhinitis in, 31
throat affections of, 476

Schneiderian or pituitary mucous
membrane, 4

School attendance cause of diphtheria
I outbreaks, 484

teachers, female, voice pro<luction
in, 565. 566

!

Schools, outbreaks of diphtheria in, dis-
infectant and prophylactic measures,
498

Schultze, olfactory cells of, 5
Scissors, uvula, 451.
.Scleioma, naso-pharyngeal, J3.S
Sclerosis, cerebro-spinal, dissemiiialeil.
monotony of voice in. 736

Scotch fir, oil of, inhalation in chronic
laryngitis, 563

Scrofula, diminution in prevalence of,

,

^'
Sea-salt, patent, solution of, use fol-

lowed by Arhmia ialina in nose
case, 1 78

Seaside climates suitable for asthma. So
residence at, beneficial in hay

fever. So
Sea voyages, benefit from, in sensory

neuroses of pharynx, 395
in nervous laryngeal cough, 710

Semilunar hiatus. 239
Semon, Sir F., adhesive perichondritis,

580
cause of extra width of glottis

during life, 519
conditions giving rise to laryngeal

paralysis, 729
diagnosis of cancer of larynx, 612
functions of adductors, 701
laryngeal manifestations of tertiary

syphilis, 652
rest of voice in chronic laryngitis,

562
signs in larynx giving rise to sus-

picion of malignancy, 610

53

M

fi

li
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Scmon'i law, detinition of, 70J
Scnor«n'» ii.'ioph«geal and itumach

buction tul)e, 535
Septi* following removal of deviation

oftcptum, 115
oral, producing chronic laryngitis.

Septic infection coin|ilicating intra-

nasal o|>eration for ethnioid-
itiii, 350

following removal of adenoid)',

ill cauialion of irdeniatous
laryngitis, 548

intlaniinaiion of larynx, 458
of pharynx, 457
uf throat, acute, 453

ivtiology, 453
morbid anatomy and

pathology, 454
preditiMMiiig cau!>es, 454
lymptoms, 455
treatment, 460

pharyngitis, 457
Septicivmia following tonsillectomy,

437
general, following myiasis, 177

Septum, bony, separating fiontal
minuses, 255

.^cptuni, nasal, 2
abscess, 116

i«.'tiology, 116
complicating syphilitic or

tuberculous disease of nose,
•17

prognosis, 1
1

7

symptoms, 117
treatment, iiS

angeioma, or ''bleeding polypus"
of, 135

diagnosis of nasal carcinoma
from, 14)1

microscopical appearances, 130
treatment, 137

artery of, I So
audible vibration following re-

moval of deviation, 115
cartilage of, anterior dislocation,

101

region of, nose-bleeding from,
181

cauterisation of region opposite
anterior end of middle turbinal
in asthma, 85, J>7

crests of, site, 102
j

deformities,removal in bay fever, 79 ,

deviations, 33 I

dijjjnosis frnn; growths or 1

polypjs, I03
of chronic hypertrophic

rhinitis from, 34

Septum, deviationi, diagnosis of poly-
pus from, i^

inspection of, 15
removal, complications follow-

ing, 114, 115
deformity following, 115
operation for, 109 1

1

4

preparation and p<).,i-

tion of patient,

109
special points to !«

observed during
and after, 113. 114

technique. lo<)-li4

spurs and crests of, 9<)-iio

.etiology, 100
age incidence. 102
diagnosis, 103
illumination for oper.i-

tion on, 107
morbid anatomy, lou
prognosis, 103
removal before operation

for nasal polypus,

132
under inlillratiun

anesthesia, 25
symptoms, I03
treatment, operative, Hi4-

116
indications for, 10 {

principles, 107
under general an.es-

thesia, 104
under local anes-

thesia, 105
gummatous ulceration, 1 55
ha'matoma, 116
inspection of, 15
malformations, classification, 101
nerve supply, 6
perforation, 118

.etiology, 118
diagnosis, 120
idiopathic, 1 19
in nasal tuberculosis, 149
ill rhinitis sicca, 43
morbid anatomy and patho-

logy, 119
prognosis, 120
prophylaxis against, anioiiy

industrial workers, 131
site of, 119
symptoms, 119
syphilitic, 118, I30

treatment, 120
treatment, 130
tuberculous, 118, I30

treatment, I30
posterior edge, 19
spurs and crests of, 3
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Septum, apuii mil creHs of, factor in
causation of acute rhiritii,

27
inspection of, 15
site of development, 103
treatment, operative, 107.

108
spurs of, occurrence without symj)-

toms, 68
Sequestra, removal In tertiary syphilis

of ni)!>c, 104
Serum, aniitoxic, full dose of, preceding

intuliation, 678
rashes ap}Jearing undit antitoxin

treatment of diphtheria, 490
.Shattotk, S. <;., F.K.S., a»|)cr|;illo»is of

maxillary antrum, 234
Shears, laryngeal, Waggett's, 620
Shock following fracture of cricoid, fatal

results of, tiH2

Silence treatment of laryngeal lulicrcu-
losis, 6j9, 641

Silver, nitrate of, application in chronic
laryngitis, 564

to larynx in functional
aphonia, 719

in laryngeal h.emorrhage,

557
injection In acute laryngitis, 54s !

solution, application in chronic
pharyngitis, jsi

'Mngers, acute laryngitis in, prognosis,

543
treatment, 545

nodule;, 565
pathology, 567
prognosis, 567
removal, 568

forceps for, 568
symptoms, 567
treatment, 567, 56.S

by rest of voice. 56.S

.^iiius. See J-rontu/ unti, s/'irPioiJ.ii
inui

Sinusitis. See Pai:-sinnsilt.,

Skiagram, stereoscopic, localisation of
metallic foreign bodies in pharynx
';>y. ,190

Skin changes of face in nasal disease,
cause, 68

lesions in inherited syphilis, 166
Sleeping with dentures in mouth, risk

,

of. 3S9
Smallpox eruption affecting nasal
mucous membrane, 31

throat atlections of, 478
Smell, sense of. 61

disturbances, Gi, 2SS
impairment accompanying

presence of nasal polypus,
125

835

Smell, lente of, lost of, a6j. See also
Inosmta

method* of letting, 62

[

nerve supplying, 6
subjective sensations of, 62

in insanity and epilepsy, 62
Smellmg-salti, carbolised, formula.- for

797
Smokmg, excessive, causing anosmia, 01
Snake venom, poiaoning by, similarity

of diphtheria to, 483
Snare, Blake'i, (or removal of hyper-

trophic tissue in chronic rhinitis,
' jS

cold-wire, 4{<)

method of using, 337
Siice/ing in chronic hypertrophic rhi-

nitif, i3
!

in hay fever, 70
I paroxysmal, or rhinorrh.ia, 71

accompanied by urticaria, 72
oitiolojey, theories as to, 72
classification of patients, 72
diagnosis, 73
prognosis, 73
sex incidence, 71
treatment, general, ^^

local, 73
surgical. 74

Snoring in adenoids, 31a
Snullles, 166, 383
Smia, hyijophosphitesof, in laryngismus

stridulus, 707
•Soden mineral pastilles in acute laryn-

,
Ki''». 54S

Sodium. l)enzoate of, in acute tonsil-
litis, 410, 411

salicylate in ankylosis of crico-
arytenoid joints, 591

Solold application in atrophic rhinitis,
.S3

Solution, formula for. 795
Solutions, antiseptic applications of, 477
Sonderman's suction method, applica-

tion in acute suppuration of antrum.
20s

.Sore throat, 453. 457, 476
"clergyman's," 347
diphtheritic, clinical types of. 4S7

Sp.ism, inspiratory, diagnosis from
bilateral abductor paralysis, 724

laryngeal, atrccling all muscles of
larynx, 704

in nasal obstruction, 96
of laryngeal adductors in tabes, 734
of pharyngeal muscles, clonic, 391

ipatula, lar>ngeai, atid a.-sophagtal ex-
amination tube. Hill's. 523

attached to Briinings' electro-
scope, showing Paterson's for-
ceps in position, 522

^L.

ii

I
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SpaoUam, nual, for p fbipot-
copjr, 16

Killiiin't long-bu^ _, ivj
tclf-retainingjierermann'i, 14
Sit StClaii ThoiMOB't long-

bladad, in
Tfandichum't, 12, 13

method of holding, 14
tutotittttc for, 13

S|>heno-ethinoidal recctt, 339
Sphenoidal celli, ttuppuralion of,

oculai complkationt in, ^1
sinut, anatomical featurei, 385

catheteriiation, 386
drainage, 393
ikitlammation, aetiology of, 387

after-treatment of oper-
ated caiet, 393

complicatioot, 394
diasnoaii, 389
diidiarge in, a88
ocular tymptomi. 388,390
pain in, 388
prognoiis, 391
lynptonu, 387
treatment of, operative.

393
naul sarcoma invading, 142
ostium of, 3
probing of, 386
relation ot ethmoid cells tu,

coronallection showing, 24

1

Sphenopalatine artery, 6, 7
Spinal accessory nerve, lesion of, para-

lysis resulting from, 737
Spine, application of cantharides plaster

to, in nervous larjmgeal cough,
710

caries of, retropharyngeal abscess
secondary to, 359, 360

Spirit-drinking aggravates lesions of
secondary sypbilu of pharynx, 378

Spirocha:tes ofVincent's angina. 46O
Spleen, enlargement in inherited

syphilis, 166
Spray, laryngeal. 575
Sprajring in acute tonsillitis, 412

in attacks of asthma, 88
in chronic laryngitis, (64
in membranous rhinitis, $8
in syphilitic perforation ofseptum,

130

Sprats, formulae for, 795
in acute pharyngitis, 343
in leprous affections, 475
in rhinitis ''cca, 44
nasal, 346, jO

Sputum, examiiuttion in doubtful laryn-
geal tuberculosis, 637

SUtic current in treatment of func-
tional aphonia, 719

Steam inhalation in acute laryngitis, 544
kettle, use of, for patients alter

tracheotomy, 783
Stewart, Sir hirvcs, solution of ^eu

cainc and alcohol, 647
Siimalanu, avoidance in peroxsymal

sneeiing, 73
Stimuli, menial or emotional, in cure

of functional aphonia, 718
Stomach, foreign bodies in, restricliin

of diet with, 301
Sirrplococcus inltction, 454,. 460, 465

infections of tonsils, 403! 403
pathogenicity, variability of, 9

Stnfiotkrtx alba as causal factor of

caseous rhinitis, 58
Stridor, "hen-clack," in retropharyn-

geal abscess, 357
laryngeal, congenital, 663

I diagnosis, 664
I from laryngismus siii-

{

dulus, 664
J pathology, 663
' prognosis, 665

I

symptoms, 663, 664
I treatment, 66^
Strychnine and iron in treatment of

diphtheritic Uryngeal an.is-

thesia, 731
in acute laryngitis, 545
in diphtheria, later stages, 497
in functional aphonia (bilateral ad-

ductor paralysis), 718
in hoarseness in singers, 546
in }>aralysis of cricothyroid

muKles, 739
of palato-pharyngeal muscles

of toxic origin, 393
of thyro-arytenoid muscles,

728
in swelling of erectile tissue uf

nose, 70
Subglottic growths, removal, boi

regions, infiltration and ulceration

in laryngeal tuberculosis. 635
''Suggestion" in functional aphonia,

719
Supra-tonsillar fossa. See Intra-ion-

sillar or tonsillar fossa
Suspension laryngoscopy. S27-5jo. 602

advantages, 539, 530
ana-sthesia under, 529
contra-indicatio.'s, 530
removal of papillomata in children

under, 530
Swallowing, difficulties in, after intuba-

tion in adults, 678
(Jifiicuhy and pain in, in cancer of

larynx, 609
associated with hysterical

glottic spasm, 708
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Swallowing, ilifftcutly •nd p«in in,

(breign bmly in <i-v>phagus
cauiing, 687, 691

in acute lacunar lontillitit, 406
Swivel-knife, Ballcnger't, for removal

of teptal cartilage, 1 10
Sjnnond*' funnel -ihapcd mophageal

tubef , 754
Syphilii cauiing "laddle note," 186

treatment by injections of hard
paraffin, 189

diagnoki* of nasal carcinoma from,
146

inherited, diagnosis, 167

f;eneral symptoms, 166
aryngeai, 6^9661

diagnosis, 661
dyspncca in, 660
morbid anatomy and

pathology, 660
secondary, 166
symptoms, 660
tertiary, 169, 170

prognosis. 170
treatment, 661

nasal, secondary, 166
tertiary, 108

diagnosis from lupus
and atrophic rhini-

tis, 169
pharyngeal, 183
diagnosis, jKt

from lupus, 38^
prognosis, 385
symptoms, 384
secondary, 166
tertiary, 169
prognosis, 167
treatment, 167, 168

by drugs, 167
prophylactic, 167

of mother, 167
of larynx, 650-661

(liagnosis from cancer, 613
from tuberculosis, 633.

636, 637
primary, 650
secondary, 650

diagnosis, 65

1

morbid anatomy >inu

pathology, 650
prognosis, 652
symptoms, 651
treatment, 652

tertiary, 652-661
diagnosis, 655

fr m malignant
disease, 656

from tuberculosis,

656
manifestations, 652-654

Syphilis of larynx, tertiary, prevention
of formation of adhe
lions between vocal

cords, 659
prognosis, 657
removal of vegetations,

659
symptoT'- 654
treatmet.1, 657, 658

by drugs, 658
by tracneotomy, 658,

6w
local, 658

of nasal passages, diagnosis 01

chronic atrophic rhinitis from,

49
>'! nose, primary, 153

secondary, 154
tertiary, 154

clinicui rfemblance to

malignant disease, 155
diagnosis, 157, 158
of tul>erculosis from, 149
manifestations of, 155
symptoms, 154. 155
treatment, 164

local, 164
of < i-sophagus, 750
of pharynx, 383

prinary, 375
diagnosis, 375

from m*''gnant dis-

ease, 376
from Vincent's an-

gina, 376
points to be observed

in. 375
treatment 376

secondary, diagnosis, 377
disinfection in, 378
habits agiravating lesions

of, 378
mucous ratchet of, 377
prc^nosis, 378
symptoms, 377
treatment, 378

local, 378
tertiary, diagnosis, 380, 381

gumma of, 379
infiltration in, 379
pharyngeal complications

fol'owing, 382
prognosis. 381
symptoms, 380
treatment, 382
ulceration of, 378, 379

ite-atiftciii, 385
of tonsils, 402
of trachea, 743

treatoient, 744
purulent rhinitis and, 29, 30

^1

1^:

li
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Syphilis, tertiary, as intrinsic cause of

_
tracheal stenosis, 740

diagnosis of glanders from,

499. 500
of malignant disease of

pharynx from, 365
treatment, 163

treatment by inunction of mercury
ointment, 160

by mercury, intramuscular in-

jections, 161
oral administration, 159,

160
Syphilitic and tuberculous perichon-

dritis, diagnosis between, 584
ankylosis of crico arytenoid joints,

^.589, 591
ai«ease of nose complicated by

al>scess of septum, 117
growth, cause of unilateral alxluc

lot paralysis, 722
origin of anosmia. 62
osteoma of antrum, 230
paralysis of vocal cords, 654
fierforation of septum, 118, 120
perichondritis of larynx, 583, 654
stenosis of larynx, 666
ulcers, location of, 19

Syphilitics, chronic laryngitis in, 559
Syringe and needle for induction ul

local annesthesia, 106
antral, 217
Briinings', for injection of paraftm,

165
laryngeal, 564

Syringing in chronic atrophic rhinitis. 50

Talies dnrsalis causing abductor paraly '

sis, 720 !

complicated with laryngeal symp-
toms, morbid anatomy and palh-
ology, 734

diagnosis from laryngeal vertigo,

714
laryngeal manifestations of, 734
producing glottic spasm, 707
unilateral abductor paralysis some-

times first symptom of, 722
Tampon (Cooper Rose's), use of, in

checking intractable nasal hxmor
rhage, 1S3

Tannin, glycerine of, in chronic pharyn-
R't's, 347

Teeth, caries of, and nasal obstruction

95
common cause of inflammation

of accessory sinuses, 194
cleansing of, in secondary syphilis

of pharynx, 378
extMction of, followed by inflam
mation of acces.sory sinuses, 19^

I Tempernture, sudden change of. factor
in causation of acute rhinitis, 26

Tensor muscles of vocal cords, spasm of
711 See also Aphonia spasli,a

spasm (if, producing aphonia
spastica, 704

Tetany, glottic spasm symptom of, 70S
Thomson, Sir StClair, causes of tracheal

stenosis, 739
cerebro-spinal rhinorrhcea, 90
long-bladed nasal speculum, 1 1

1

Thorax, com pres.sion in, causing steno-
sis of trachea, 739

tumours of, causing glottic spasm
in adults, 708

Thorner, fatal case of intubation in

chronic laryngeal stenosis, 079
Throat and larynx, digital exaniinatiim,

.5'8
diphtheritic, incision dangerous,49)
exainination in acute tonsillitis. 401
foreign bodies in, symptoms, OSS
manifestations of myxndema, 50!)

of pemphigus, 508
of rheumatism, 506

phlegmon of, 451
reflex irritability of, cause of diffi-

culty inexamination of Lirynx, 5 14
syringing in diphtheria, 493, 444

Thrombosis, septic, of cavernous sinus

294
Thrush, 385

age incidence, 385
forms of, 38 s

.symptoms, 386
treatment, 3S6

Thudichum's nasal speculum, 12, 1

5

Thyro-arytenoid muscles, paralysis nf

727
causes, 727
symptoms, 728
tr:atment, 728

Thyro-chontlrotomy. See /.arpi^o-
fissure

Thyro-hyoid dislocation of, 684
treatment of, by movements, 6S5

Thyroid and cricoid cartilage, fracture
of, diagnosis, O82

prognosis, 682
serious nature of, 68

1

symptoms, 681
treatment, 682

cartilage, upper cornua of, fraclur.

of, common occurrence. 68

1

gland, isthmus of, position in rcl.T

tion to trachea, 773
tumours, 595

perichondritis of. 582
Thyrotomy for localised laryn!^r:<l

tuberculoma, 646
in perichondritis, 586
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Tijiey's antral harpoon, 220
bayonet-shaped gouge for removal

of nasal spine, 112
curette for opening anterior eth-

moidal cells, 371
raspatory for enlarging fronto-

nasal cnal, 271
tonsil forceps, 435

probe, 420
Tobacco smoking, abstinence from,

cure of glottic spasm by, 708
aggravates lesions of secondary

syphilis of pharynx, 378
Tongue depressor, Fraenkel's. 18

dorsum of, projection cause of
difficulty in examination of
larynx, 515

retraction in anaesthesia, 430
spatula, Lack's, 516
thick, cause of uiltlculty in exam-

ination of larynx. ^15
varicose veins at b.-ise of, 447

Tonics and sedatives, nervine, in
nervous laryngeal cough, 710

Tonsil, abscess of, 414
capsule of, 398

.irterial penetration, diagram
showing, 399

crypts of, 396
forceps. Tilley's, 455
lingual, acute inilammation of, 445

chronic inflammation. 44,
hypertrophy of, 444

lymphatics of, 400
lymphoid tissue of, 396, 397
probe, Tilley's, 420
removal, complete operation for,

h-cmorrhage in, sources of, 591)
Tonsils, actinomycosis of, 402

.ischannelsofinfection, 3 10,400.401
bacteriology of, 401
bloo<l supply, 398, 399
calculus of, 443
degeneration, chronic fibroid, 421
development and anatomy, 396
enlarged, complicating acute laryn-

gitis in children, 548
enucleation by dissection. 43;, 430
first symptoms of scarlet fever,

measles, and diphtheria located
in, 4UI

functions, 400, 425
of little importance, 403, 401

hypertrophy of. 419
diagnosis, 422
indications for operation, 423
morbid anatomy and patho-

logy, 420
ohjcctionslocompleie removal,
424

operations in. 433, 434. 458

839

Tonsils, hypertrophy of, operations in,

for removal, 427
prognosis of, 422
recurrence of. 425

I

simple, 420

I

symptoms, 421

I

treatment, 423
infection of, 421

I
involvement in diphtheria, 488
" large," 424

cause of difficulty in examina-
tion of larynx, 515

lymphatics of n.isal fossa' communi -

eating with, 7
mechanical obstruction due to 421
423

pneumococcus in. 403
removal of, by enucleation. 434,

!

43<i

j

complete, complications fol-

j

lowing. 436
i

objections to, 424
: rrrsiis partial, 427

complications following. 436
\

difficulties in, 436

j

hemorrhage following, 4^6
I operations for, 427, 433." 434-
;

43^
pain following, 438

!

partial, 427
after-treatment of oper-

ated cases, 44J
by cold-wire snare, 439

I

by guillotine, 43S
' by morcellement, 439

by repeated gaivar.o-
puncture, 439

by scalpel, 439
position of anaslhetisei;

patient, 429
preliminary consider.-itions.

428 "

preparation of patient for, 428
septic complications, 437
under general amesthesia, 429
with guillotine. 431

streptococcusinfections of, 402, 403
syphilis of. 402
tuberculosis of. 402. 441
tumours of, l)enign, 442

Tonsillar fossa, septic matter in, evacu-
1

ation, 391;

j

Tonsillectomy. .See Toimils, removal
I

Tonsillitis, acute, 404-419
I a'tiology, 404
I complications, 4 13
I diagnosis, 407
i

dilTerential, from diph-

!
theria, 408, 409

from scarlet fever,

409

([I

H
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Tdnsillitis, diagnosu, diet in, 413
dysphagia in, pirevention, 413
examination o( heart in, 411
following removal of dcvi-\iion

of septum, 115
lacunar, 404, 405, 477

examination of throat in,

406
following applicntion of gal-

vano-cautery in hypertro-
phic rhinitis, 37
morbid anatomy, 405
in influenza, 483
isolation of patient in, 409
prognosis, 409
symptoms, 405, 406
treatment, 409, 410

parenchymatous, morbid ana-
tomy, 405

prognosis, 409
treatment, 410

local, 412, 413
preceded by acute rheuma-

tism, 403
sii|>erficial, catarrhal, 404, 405

morbid anatomy, 405
suppurative, 404, 4 14
treatment. 409-414

aperient, 410
by drugs, 410

during con vale s-

cence, 413
general, 410
local, 411, 413

aetiology, 398
chronic, 410

septic, 421
ulcerative, 464

Tonsilloliths, 421, 442
Tonsillotome, Mackenzie'::, 432
Toxaemia, general, in septic otteomye-

litis, 280
Trachea, anatomy of, 530

difficulty in exposing in low trache-
otomy, 779, 780

direction of flattening of, 531
diseases of, 738-745
fortign bodies in, symptoms, 689

body in, complicated by
dyspna-a, tracheotomy for,

mflammation, 742
symptoms, 743

lower parts, inspection, 518
perichondritis of, 742
stenosis of. causes, extrinsic, 739,

740
intrinsic, 739, 740

examination in, 741, 742
insertion of Konig's cannula

in, 742

Trachea, stenosis of, symptoms, 741
tracheotomy for, 774
treatment, 742

surgical anatomy, 773
syphilis of, 743
tuberculosis ol, 744
tumours of, 744

malignant, 745
treatment, 745

Tracheal mucous membrane, acute
a-dema of, due to "gassing" in the
war, 742

Tracheoscopy and bronchoscopy, per-

oral, 533
{Msition of patient, 553
size of tubes for, 533

direct, 738
indirect, 738

Tracheotomy and intubation, com|»ra-
tive merits of, 674, 677

relative merits of, in chronic
stenosis of larynx, 678

as preliminary to certain operations
on larynx, 775

liadly performed, as intrinsic cause
of tracheal stenosis, 740

before removal of laryngeal papil-

lomata in children, 002
position of insertion of can-

nula in, 602
cannula, Konig's long flexible, 726
care of patients after, 782
for stenosis ofglottis or trachea, 774
"high," in contradistii.ction to

" low," 773
operation, 776, 777
performance of, only in emer-

gencies, 776
position of patient. 776
producing laryngeal stenosis

in infants, 665
in acute stenosis of larynx, 667
in bilateral abductor paralysis, 725
in crico-ar>'tenoid arthiiti.s, 588
in inherited syphilis of larynx, 661

in laryngeal stenosis. 461
in mal.'gnant growths of pharynx.

370
in membranous laryngitis, 554
in relief of dyspna-a in perichon-

dritis, 586
in spasmodic laryngitis, 548
in tertiary syphilis of larynx, 658
in traumatic laryngitis due to scald

of larynx, 546
in treatment of foreign lxxlie^ in

air or food passages acc<Mii-

panied by dyspnoea, 695
•''< fracture of thyroid aiul

cricoid cartilages, 682
indications for, 773
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Tracheotomy, length of time tube re-

quired in, 677
low, in chronic lar>-ngeai stenosis,

m removal of foreign body
from bronchus, 778

operation, 778
position, 778

mechanical ot»tniction after, 783
palliative, in cancer of larynx,

637
performance during total laryngec-

tomy, 6a6
preference of intubation to, in

laryngeal diphtheria, 674
treatment by, of laryngeal diph-

theria, 494, 495
tube and pilot (Durham's), 781

difficulties of introduction of,

780
duration of retention after

total laryngectomy, 627
Fuller's bivalve, 780
insertion in chronic subglottic

laryngitis, 578
R. W. Parker's. 789
removal of, 783

methods of, 673
tubes, 780

Transillumination lamp, electric, 210
test in chronic empyema ofantrum,

309
in diagnosis of chronic empy-

ema of antrum, fallacies

of, 211

of diseases of nasal acces-

sory sinuses, table

showing, 313
Traumatic ocular complications in sup-
puration of accessory sinuses, 3ix>

Traumatism at birth predisposing factor

in acute suppuration ^)f d.'iital

sac in infancy, 229
e^citing cause of sinus ouji. ara-

tion, 195
local cause of epistaxis, 179

Trichloracetic acid, application in nasal
tuberculosis, 150

^ in paroxysmal sneezing, 73
Tubercle bacillus, discovery in nasal

tuberculosis, 149
Tuberculin injections in lupus of

pharynx, 372
treatment ol laryngeal tuberculosis,

639, 640
dosage in, 639, 640

j

Tuberculomata of larynx, removal, 646
|

nroduction in larytigeal tubercu-
;

loais, 631, 634, 63s
Tuberculosis accompanying nrolapse of

ventricle of Morgagni, 604

TubeiC'J-oii.-. ind chronic atrophic >hi-
r.itis, relationship between, 41

and purulent rhinitis, 29
laryngeal, 629-650

ietiology, 629
affecting inte;i/ytenoideus,

727
age and sex incid.'^nce, 650
and pregnancy, simultaneous

occurrence, G4S 6^0
clinical manifestations, 630,
633

diagnosis, 635
from cancer, 613
from lupus, 636, 637
from malignant disease,

633. 636
from s>pf i

,, 533, 636,
637

from tertiary syphilis, 656
•'yspnoea in, relief of, 648
examination of sputa and

lungs in doubtful cases, 637
frequency, 629
laryngoscopic appearances in-

dicative of, 633, 634
limited and unilateral, 634
pain in, relief of, 647
pathol<^y, 630
preceded by aphonia, 718
predisposing causes, 630
prognosis, 637, 638
rarely complicated by oedema,

S49
regurgitation of food or fluids

into larynx in, prevention,
648

symptoms, 631, 632
treatment, 638-648

by drugs, 641
by silence (rest of vocal

organs), 639, 641
by tuberculin, 639, 640
die*etic 641
general, 639
in sanatoria, 639
local, 641
surgical, 645, 646
symptomatic, 642, 646

ulcerations of, treatment, 645
n.-ual, 147-150

acute, case of, 147, 148
aetiology, 148
chronic nature of, 147
diagii3 's, 149

by presence of tubercle
bacilli, 149

from tertiary syphilis, 149
morbid anatomv and patho-

logy, 148
primary, 148

' t

I !

1'

I

I-

li

'?

. I
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.
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Tuberculosis, nasal, prognusis, 150
symptoms, 149
treatment, 150

uf adenoid tissue, 310
of cervical vertebnc or yl.iiuls,

association of chronic rclro-

pharyngeal abscess with, 350
of (.-esophagus, 750
of pharynx, 370

acute, 372
diagnosis. 373
morbid anatomy, 373
lirognosis. 373
symptoms, 373
treatment, 374
ulceration, trealiuciit. 374

of tonsils. 402. 441
of trachea. 744
purulent rlliniti^ .iiid, 21)

without bacilli, foreign bodies in

bronchi causing. 690
Tuberculous and syphilitic perichon-

dritis, diagnosis between. 5^4
disease of nose complicated by

aliscess of septum. 117
l>erroration of nasal septum, ii,S,

120
Turbinal, inferior, 2

anterior end. section through, 5
gummatous ulceration, i ^5
hypertrophy, diagnosis of

nasal polypus from, 126
mucous membrane covering, 5
nerve supply, 5
removal of anterior half in

operation for deviation of
septum, 112

swelling of cavernous tissue of, '

68
middle, 2

ancl outer nasal wall, cushion-
like swelling l)etweeM in

chronic ethmoiditis, 245,
246

anterior half, removal, in

intra - nasal operation for

antral empyema. 220
cauterisation of stpium oppo-

site anterior end in asthma,
85,87

congestion in antral empyema,
206, 207

cystic dilatation in chronic
ethmoiditis. 244, 245

enlarged, removal of anterior
hall. ;i

inspection of, 15
removal, haemorrhage during,

.
'3'

in radical treatment of
nasal polypus, 130-133 ,

Turbinal, middle, removal, operation
described, 130, 131

scarification in acute suppura-
tion of antrum, 205

I

Turbinals, engorgement and swelling
of, in hay fever, 76

hyperlrophied areas, removal in

hay fever, 79
inferior, inspection of,

1

5

. inspection of, 19
middle and inferior, removal o(

I anterior ends in |.aroxysm.il

I
sneezing, 74

moriform hypertrophies in chninic
hypertrophic rhinills, 5:,

JJ. .SS

removal, 39
hiemorrhage followint;,

39. 40
nerve supply,

Turbinectoniy, anterior, in thr<.nic

hypertrophic rhinitis, 40
after-treatment of operateil

cases, 41
complete, in chronic hyper-

trophic rhinitis. 41, 42
risks of, 42

middle, in chronic hypertrophic
rhinitis, 41

afler-lreatment of operated
cases, 41

Turbinotome, Carnialt Jones"», 42
Turner, A. l.ogan, ethmoidal air cells.

2J9
Turpentine inhalation in laryngeal
hemorrhage, 557

Typhoid fever, .liagnosis of cerebro-
spinal fever from, 502

Ulceration, leprous, 473
local cause of epista.xis, 179

Urine, nocturnal incontinence in n.i^.d

obstruction, 97
Urticaria accompanying paroxysni.d

sneezing, 72
associated with hay fever, 77

Uvula, bruising of, 323
destruction by syphilitic gumma ol

pharynx, 380
diseases of, treatment, 449
elongation of, treatment, 450
forceps, 451
growths of, 452
long, cause of difliculty in exar,:i-

nation of larynx, 315
management of, 452
scissors, 451

Uvulotomy, 450

Vaccine treatment of acute rhinitis, jo

of chronic atrophic rhinitis, 44, 43,

49. 50
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V'accine treatment of glanders!, 500
of membranous laryngitis, 555

Vaccines, killed, sensitised, in acute

_
septic infections, 461

Varicella, throat affections of, 479
V'aricose veins of tongue, 444, 446, 447
Varix and angeioma of resophagus, 750
Vaseline, injections of, in myiasis, 17S
V'asomolor changes, nasal, periodic, 70
Ventricle of Morgagni, 517

prolapse, 604
accompanied by tuberculosis,

604
differentiation from new
growths or syphilitic

gumma, 605
treatment, 605
unilateral and bilateral, 604

Ventricular bands, 517
Vertebrie, cervical, exostoses and pro-

minences of, projecting into
pharynx, 356

necrosis from invasion of syphilitic

gumma of pharynx, 380
tuberculosis of, association of retro -

pharyngeal abscess with, 356
Vertigo, laryngeal, 712

amount of danger in attacks of, 714
and Menitre's disease, 713
diagnosis, 714

from tabes and petit mat, 714
nature of, 713
symptoms, 713
treatment, 714

Vestibule, nasal, papilloma of. 133
Vincent's angina, definition and etio-

logy of, 494
diagnosis of, 468
morbid anatomy and histology, 464
predisposing causes, 464
]irognosis of, 468
symptoms, 467
treatment, 469
types of, 466

Vision, defects of, following sinus sup-
purations, 299, 301

Vocal cord, cancer of, 611, 612, 615
tibroma of, simple, peduncu-

lated, 594
impairment of mobility due to

cancer, 611, 612, 615
paralysis in laryngeal tuber- ,

culosis, 635
cords, adhesions l)etween, preven-

tion of formation in tertiary

syphilis of larynx, 659
external tensors of, paralysis

of, 728
infiltration or limited ulcera- ;

tion in laryngeal tubercu-
|

losis, C43

Vocal cord, inspection, 517
internal tensors of, paralysis

of, 727
movements of, nervous affec-

tions of larynx interfering
with. 703

normal colour of, 518
pachydermia of. 570
papilloma of, 593
paralysis, diagnosis of anky-

losis of crico-arytenoid
joints from, 590

sometimes first symptom
of tabes, 734, 735

tertiary syphilitic, 654
positions of, in larynx, 700
tensor muscles of, spasm of,

711. See also Aphonia
ipastiiu

ulceration, superficial, in in-
fluenza, 482

function of nasal passages, 10
Voice, affect!:)ns of, in complete recur-

rent paralysis, 726
alteration in non-malignant new

growths of larynx, 595
feebleness of, in paralysis of thyro-

arytenoid muscles, 728
inlluence of tonsils in, 426
monotony of, in disseminated

spinal sclerosis, 730
production in cases of chronic

laryngitis, 565
in female school teachers, 565

56*^
'

lessons in, in paralysis of
thyroarytenoid muscles,728

rest of, in treatment of singers'
nodules. 568

in treatment of laryngeal
tuberculosis, 629, 641

rough deep, in paralysis of crico-
thyroid muscles, 72S

users, professional, chronic laryn-
gitis, in, 558

treatment, 562
Vomiting in cerebro spinal fever, 502

in diphtheria, 4S9
rectal feeding under, 497

in hypertrophy of tonsils, 421
Vulcanite lubes for dilatation of stenosis

of larynx, 669

Waggett's laryngeal shears, 620
Waldeycr's ring, 304
Wassermann reaction in diagnosis of

syphilis, 372, 37S
of tertiary syphilis of

larynx, 655, C56
negative, not always indicative

of cure of syphilis, 159
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Wauermwin tnt in diagnosii of
pretence or abMnce of syphilii, 146

w'f• 'S-'./S'*' '57, 158. 36s
Wation-Willianii. p., normal natal

respiratory ttimuli, 8
otteoplaitic method of, 278
tuberculin treatment of laryngeal

,w ..
'"•«•«"'«>»», 639. 640

Web, laryngeal, congenital, 662
treatment, 662

Wett's operation for intra-natal dacryo-
cyttotomy, 785, 786

contra-indicationt, 787
Whillis's gag, 430
Whistler't laryngeal forceps, 568. 600

in removal of tingert' nodules, 568
Whitehead's varnith, 438
White's palate retractor, 18, 19
Whooping-cough, 479

followed by tendency to laryngeal
spasm, 706

Wilkinson, W. Camac, tuberculin
treatment of laryngeal tuberculosis,
640

Woakes, E., necrosing ethmoiditis, 123
Wolkowitsch, regions attacked by

rhino-scleroma, 170
Women, cancer of upper orifice of

ujsophagus and of post-cricoidal
region of lower pharynx in, 751

Wool brush, application of astringents
by, in chronic laryngitis, 563

Wool carrier, 563
Wrisberg. cartilage of, 517

X-ray examination in chronic antral
catarrh, 201

in diagnosis of foreign bodies

534. 535
of naso antral polypus, 139
in disease of ictophagus, 536
in malignant growths of

pharynx, 368
of bismuth meal in diagnosis

of diffuse dilatation of
(esophagus, 768

of functional dysphagia,
762

of a>sophageal pouches.
765

Vankauer's naso-pharyngoscope, 22
Yellow oxide ointment in ulceration of

l)erforated septum, 121

Zinc chloride, application of toliition
in chronic laryngitis, 563, 564

valerianate of, administration of,

following electric treatment
for functional aphonia, 719

in hay fever, 77
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