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PREFACE

Tur following pages wre largely founded upon a series ol
papers and lectures, some of which have been published in the
Proceedings of the Royal Society of Medicine and various
Medical Journals. They make no pretence to be a complete
treatise on the subjects of which they treat. but are intended
primarily to deseribe certain operations which I have employed
for some time past and which I believe to have advantages over
those commonly emploved.  Numerous exeellent operations and
other methods of treatment which ave fully deseribed in text
hooks and special works on these subjects are only  briefly
alluded to, or indeed may not be mentioned at all This
must not be taken to mean that their value is not recognised, or
that they are not the most desirable methods of treating certain
groups ol cases.

Anatomical, pathological. and developmental facts and
theories are considered only in so far as they have a practical
bearing upon the operative treatment

[ have to thank the Director-General of the Army Medical
Serviee for allowing me to make use of three papers written
while T was serving abroad with the R.ADML.C.. and for per
mission to publish the statistics given in Chapter 111

Many of the operations were performed at a general hospital
in I'rance, and I have to thank Lt.-Col. 5. H. Fairrie. R.ADM.C.,
who was at that time in command of the hospital, and the
medical officers for their co-operation and assistance.

I am also indebted to many books and papers on these sub-

jects which I hope are fully acknowledged in the lists of

references.

PHILIP TURNER.
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95
CHAPTER 1.

06 SOME ANATOMICAL AND PAarnornoGroarn, CONSIDERATIONS

During the past twenty vears or so ideas as to the ctiology
and treatment of inguinal hernia have undergone a oreat ehange

This is ehiefly due to the influenee of the wreitings of My, Hamilton

Russell, of Melbourne, who, in 1899, published a paper * in which
he made the sucoestion that i all eases of imcumal herma, both
in children and adults, the sae was a coneenital structure and

that it was alwavs derived from a persistent patent funicula
process.  This theory, generally known as the Saccular Theory
ol Hernia, was subsequently elaborated by Mr. Russell in a
cries of papers.t and in these a congenital origin was also
claimed for the saes of femoral, umbilical and diveet ingninal
herniie, as well as the ordinary imdiveet form of the latter This
led to considerable controversy, especially as to the ctiology of
femoral hernial saes, but as it is proposed to discuss in these
pages only the common indireet variety of inguinal hernia
there is no need to o into this matter here. Those who wish to
further consider the faects and arguments in favour of My,

s views will find them ably and toreibly stated

Hamilton Russcl

in the papers alrcady mentioned, and also in the works ol

Mr. R. W, Murray, of Liverpool. i who is a strong supporter ol

R. Hamilton Russell I'he It ind Treatment of 1 I Hernia in the
Young,” / o, \ I 1353

K. Hamilton Russell Operation I'ru n the Treatment of Inguinal Hernia

Childhood,” 1 1900, \ IL, p. 1128 Fhe Congenital Factor in Her

[ 1902, Vol, L, p. 1519 | Congenital Origin of Hen La f, 1904
Vol L, p. 707 Ihe Pathology and Treatment of Hernia in Childrer / 1905
\ L 7

. W. Murray Observations upon the Etiole f Oblique Inguinal Hernia,
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the Sacenlar Theory, Ttis only neeessary to state that, without
altogether denying the possibility of a true acquired hernia,
especially a direet hernia. in middle-aged and elderly men, 1
consider that the congenital origin of the sae in the vast majority
ol inguinal herniae has been conelusively proved. and that this
view of the etiology must be the foundation and starting-point
of a discussion on treatment.

Before the days of the saceular theory, inguinal hernie were
divided into congenital and acquired.  In the former, oceurring
almost entirely in infants and children, it was fully realised that
the sac was a congenital structure, and that it was derived from
an unobliterated funicular process @ in the latter, which generally
appeared during adult life, the hernia was regarded as due to
the foreible tearing open of a weak part of the abdominal wall
and the protrusion, both of the peritoneal sae and abdominal
contents, as the result of some sudden or long-continued strain,
\cequired hernia was considered to be of much more frequent
occeurrence than congenital, and the following quotation from
Holmes Principles and Practice of Surgery,” a standard work
of thirty vears ago, gives a cood idea of the old view of the
origin. of  the acquired  variety. The non-congenital.  or
acquired, herniie oceur in consequence of a weakness of the
abdominal wall at the seat of protrusion, and possibly also in
consequence of an clongated state of the mesenteries of the
viseera,  The pressure of the viscera gradually pushes  the
peritoncum through the wall of the abdomen, and as it advances
it contracts adhesions to the parts covering it ; and when it has
cmerged from the cavity of the abdomen it swells out into a
pear-shaped tumour, the constricted part communicating with
the general cavity, being its neck @ the dilated part, the fundus.”™

\ccording to the saccular theory the sequenee of events is
totally different. At whatever age the hernia fiest appears the
protrusion of viseera does not foree out a peritoneal pouch before
it. but the hernial sae is already present. and has been in existence
sinee mlaney owing to failure of obliteration of the funiculai
process.  The elfeet of the sudden or long-continued muscular
strain is merely to foree out some intra-abdominal structure into

this pre-formed and already existing sae.  There is no primary
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weak spot in the abdominal wall, and if no hernial sae is present
the strain alone will not lead to the formation of a hernia. The
old view of the nature of an acquired hernia is epitomised in the
popular term ™ Rupture.” while, according to the saceular
theory, this is a complete misnomer.

The view that all hernial saes have a congenital origin allows,
however, that when the protrusion of abdominal contents has
taken place. the continuation of the strain in the absence ol
clfective treatment may lead to an inercase in size both of the
hernia and the sac. It also allows that the existence of a hernia
will in time, owing to the mechanical effeet of the unnatural
distension of the inguinal canal, produce a secondary weakness
in the aponcurotic and muscular structures which enter into its
formation.  Such weakness is, however., not the cause ol the
hernia, but the effeet.  This secondary or acquired weakness of
the muscular structures may be, as will be pointed out later, a
most mmportant  factor m the recurrence of a hernia after
operation,

Sinee the first appearance ol a hernia during adult life is such
a frequent occurrence, it must follow, assuming the saceulan
theory to be true, that many apparently normal persons must
possess potential hernie 71 that is, one. or possibly more.
congenital saes which are empty, but which are liable to have
a picce of omentum or coil of intestine foreed into them during
some abnormal or unusual strain. That this is so has been
definitely proved by pathological evidence.  Thus Mr. Murray
has published the results of two series of post-mortem examina
tions where there had been no  history or evidenee of hernia

during life, and death had taken place from some other cause.

In one series of 100 cases,® a sac was found in twentyv-one, while
in several there were two or more saes.  In the other series. ol
200 cases. T sixty-cight peritoneal diverticula were found, of
which fifty-two were femoral and thirteen inguinal.  Mr. Hamil
ton Russell also recorded a case in which. though there was no
evidence of hernia during life, there was found, after death, a
peritoneal sac occupying the position of the sae of a direet

Lancet, 1906, Vol, L, p. 363.
Lancet, 1907, Vol, L, p. 228
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inguninal hernia*  He regarded the presence ol these adven
titious saes as strong evidence for the sacceular theory as regards
these forms of hernia.  Inguinal hernia is often bilateral. and
it is by no means uncommon for a patient who has been operated
upon for a hernia to apply later on for treatment of a hernia
which has subsequently appeared on the opposite side.

Some surgeons have advised that, when operating for hernia,
the inguinal canal of the apparently sound side should also b
explored for the presence of a potential hernial sac. Thus

Mr. E. W. Roughtont in cighteen operations for

unilateral
hernia, found a potential sac on the opposite side in ten cases.

The frequency ol the double sae does not, however. seem to b

sufliciently great to warrant this as a routine measure. I onee

found a potential sac under the following circumstances: A

patient was admitted with a right inguinal hernia, but, inad

vertently, the house surgeon had written up a diagnosis of left
inguinal hernia At the operation. the left inguinal canal was

opened. and a sac of fair size was removed.  The following day

the patient complained that the wrong side had been operated
upon, and. on coughing. the typical swelling made its appearance
in the right inguinal canal. A few days later, another anwsthetie
was given, and a very similar sac was removed from the right side.

The actual appearance of the hernia will depend upon a

sudden or unaccustomed strain foreing some structure which

should normally occupy the abdominal cavity into the pre

existing sac. Thus one would expeet a considerable number

of hernias to develop il a large body of men were taken from

their ordinary occupations especially if these were of a sedentary
nature, and put to new duties calling for severe muscular exer

tion. This is exactly what occurred among the large numbers

of men who were called from their eivil occupations to military

serviee., l,{lY:l |||1||u|n rs ol reeruits 1'1 \1|'|]>|<l ‘Hl'lll«l\. lt”l' I'
during the period of training at home or when sent for servie

abroad. In many, the hernia appeared to be an entirely new

development, in others there was a history of a hernia during

Laneet, 1904, Vol, 1., p. 707
E. W. Roughton,

Bilateral Operation for Inguinal Hernia : its Ady
Operatin

for Radical Cure in Young Adults,” Laneet, 1912, Vol, 1.,
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childhood or infaney. which was supposed to have been cured
after wearing a truss : while, again, in others there was a history
of the oceasional appearance of a swi Iling which either was not
present when they were passed for military serviee or was
thought to be too trivial to require treatment.  Though 1
o rated on a large number of these cases, certainly several
hundred, in many of which the hernia had only been present a
few days or weeks. T never onee found any bruising or other
sion of traumatism.  On the other hand, in a few the hernial sae
was continuous with the tunica vaginalis, and in some others, a
definite fibrous cord could be traced from the lower end of the
sae along the spermatie cord to the upper part of the tunica
vaginalis,  The men were practically all strong and  well
developed and otherwise healthy, and T strongly believe, in all
these cases, that, though the hernia appeared to have been
acquired, the sae was a congenital structure,

It will now be necessary to consider some points of the anatomy
ol the inguinal canal which explain how it is that this is not such
a weak spot in the abdominal wall as at first appears to be the
case.  The inguinal canal is an oblique intermuscular space
about 11 inches in length. extending from the internal abdominal
ring. which is situated about a finger's breadth above the centre
of Poupart’s ligament, to the exte rnal abdominal ring. situated
just above the erest and spine of the pubis.  The two rings ar
not opposite one another, so that the whole eanal has a valvula
arrangement The canal is. of course. only a potential space,
for it is normally entirely occupied by the spermatie cord.  The
vas and the other constituents of the cord. which, within the
abdomen, arce found in the extraperitoneal tissue, pieree, and
oain a fascial sheath from. the transversalis faseia at the internal
abdominal rine. which is situated immediately beneath the
lower. free. arched border of the transversalis muscle.  The
internal 4>|»|I||Il< extends lower down than the transversalis, and,
at first, is in front of the cord, thus forming part of the anterion
or superficial wall of the canal.  Its lower fibres. much more
strongly arched than those of the transversalis, after erossing
in front of the cord and supplying a covering of eremasterie

fascia, turn downwards behind it to join the conjoined tendon
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which forms part of the posterior wall of the canal. The
aponcurosis of the external oblique completes the anterior wall
of the canal, and the spermatic cord emerges at the external
abdominal ring. deriving a covering from the intercolumnar
fascia which stretehes between the two pillars.  Thus the canal
is bounded by two muscular structures. the internal oblique and
the aponeurosis of the external oblique, while the transversalis
also enters into its formation in that it arches above the internal
abdominal ring. and also takes an important part in the formation
of the conjoined tendon.  We have now to consider the action
of these structures. and the part cach takes in strengthening the
inguinal canal.  As recards the internal oblique, T cannot do
better than quote Mr. Hamilton Russell’s words

The imguinal canal has this curious peculiarity, that it is
formed by a rigid tendinous half and an actively contracting
muscular half, and this anatomical arrangement in itsell serves
to invest the inguinal canal with an interest of its own ; it is.
so far as I am able to recall, anatomically unique it certainly
holds a unique position among the various seats of hernia, and
must. therefore, be placed in a special category, and be accorded

a study and examination proper to itself alone Now when

curved muscele fibres contract they straighten. and the effect of

the straightening of these curved fibres is to cause them to
deseend towards a position parallel to the floor of the canal and
so to close the opening. In other words. the action of the curved
fibres is sphineterie. and the inguinal canal is a hall sphincter
and is closed, so far as the structures passing through it permit,
by this sphineter action. T need not, of course. remind vou that
the region of the internal ring is covered in and further sup
ported by a portion of the internal oblique as it springs from
Poupart’s ligament : that the conjoined tendon fortifies the
inner part of the canal, and that the whole region receives support

from its covering of external oblique aponeurosis; but the

enormously preponderating factor in the prevention ol hernia
is the sphincter-like action of the arched fibres, which limit the
canal above as they pass to their insertion into the conjoined
tendon.  The immediate cause of the production of hernia is,

* Lancet, 1899, Vol. 1L, p. 1353,

e
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in all cases, foreible compression of the abdominal contents, as
in straining : and in the absencee of such straining. there is no
chance of the oceurrence of hernia, for there is ample room in
the quieseent abdomen for all the abdominal viscera, and o
vis-a-tergo is required before any viseus can be foreed ont,
IFurthermore, in the normal condition of the inguinal canal, there
is no opening, exeept such as is oceupied and acenrately filled by
the spermatie cord @ for the rest, the canal is a potential opening
only, and does not become open until something is Toreed into
it to make it so.  Now, the compressing foree which tends to the
|>|ml1|(1\u|x of hernia we may, for practical purposes. regard as
being invariably the contraction of the musenlar svstem by
which the abdominal contents arve enclosed, but the contraction
of the abdominal museles involves also the contraction ol the
curved fibres which. we have seen. constitute what 1T have
ventured to call the sphineter of the inguinal orifice

We mav add to the above deseription that the transversali
muscle probably has some similar action. The lower fibres ol
this muscle take origin from the outer third of Poupart’s liga
ment. curve inwards just above the internal abdominal ring. and
then downwards, where they arve joined by the lower part of (he
internal oblique, with which they form the conjomed tendon,
and gain insertion into the erest of the pubis. These enrved
fibres must also straighten when they contract, and must give
a decided support to the inguinal canal as well as to the internal
abdominal ring.

We have now to consider the part playved by the aponcurosis
of the external oblique. Two points are obviously ol the
arcatest importance.  The fiest is the presence of the external
abdominal ring, and the second that the adjacent portion ol the
aponeurosis forms the most important sertion of the external
oblique.  This muscle. the fibres of which are dirceted down
wards and inwards, arises from the lower cight ribs, and. though
the posterior fibres have an insertion to the erest of the ilinm,
the greater part of the musele ends in the aponeurosis, the only
attachment of which to bone, at any rate below, is to the erest
of the pubis and, through Poupart’s ligament. to the pubie spine.

The long axis of the musele, and henee the line of most diveet and
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powerful action, extends from about the seventh rib above to
this bony insertion below. The external abdominal rving,*
which arches over the spermatie cord at its exit from the inguinal
canal, is bounded externally by Poupart’s lignment. known also
as the outer pillar, or erus, and internally by that part of the
aponeurosis attached to the pubie erest which is the internal
pillar, or erus: it is thus intimately related to the two most
important bony attachments, and must be regarded itsell as
part of the insertion of the external oblique. The ring is
generally deseribed as ** somewhat triangular in shape,” and
as the base of the triangle is formed by the spine and the erest of
the pubis, it is seen that it has firm and definite boundaries
below, and to the mner and the outer side. It seems to mie
however, that suflicient attention has not been direeted to the
upper boundary or apex of the ring. It is casy to satisty onesell
that the upper limit of the ring is not an angle formed by the
meeting ol the two pillars ALl that is necessary is to exanine
a patient with a hernia. or, indeed. a normal individual, lving
down on a couch, by invaginating the serotum and sweeping the
fincer round the margin of the rine.  Such an examination will
show that above there is a definite rounded margin, and if the
examination be repeated with the patient in the ereet position
it will be found that this margin is subjeet to very considerable
tension. The ring is not an open gap., but is closed by the inter
columnar fascia which stretehes between the two pillars and
gives a sheath to the spermatic cord where that structure by

comes superficial, \bove the ring seattered transverse bundles
ol fibres continue to conneet the two pillars, and may sometimes
he traced as high as the level of the anterior superior spine. I
the upper margin of the ring be examined, as can easily be done
at operations for hernia. it will be found that there is always a
more or less complicated arrangement of fibres to strengthen
this important spot. Figs. 1 and 2, drawn diagrammatically
from actual rings. show a typical arrangement. It will be seen
that. in addition to the intercolumnar fibres, there are also strong
decussating bands passing from the inner pillar to the lower end

* Philip Turner, ** The External Abdominal Ring and it
Cure of Inguinal Hernia,” Guy's Hospital Reports, Vol, LI

Importance in the Radical
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of Poupart’s ligament. and also from the upper part of Poupart’s
ligament to the lower part of the internal pillar.  These de

cussating fibres are always present. but their strength and mode
ol arrangement  varies considerably,  Oceasionally  they are
svimmetrical, but often one band will be well-developed and the
other only slightly marked.  In most cases they are of much
greater importance in seeuring the strength of this part of the
ring than the intercolumnar fibres, and they are also responsible
for the rounded character of the upper margin ol the ring.

Indeed. their structure is so definite and their importance so

areat, that this upper boundary of the ring scems worthy of
a definite name. Intercolumnar Ligament ™ expresses both

its relation and function. and as such 1 shall refer to it on

any \-u|»,u‘u~|\| oeeasion, In an aponcurotie structure, the

fibres are chietly ‘I.\¢|u'n,| in the line of the orcatest stram

and henee, in the aponeurosis of the external oblique, the general
direction of the fibres is downwards and inwards,  The appea
ance ol the deeussating fibres at the upper margin of the external
ring can only mean that this is a spot where there is considerable

tension, and that the funetion of the intercolumnar ligament

is to strengthen what would otherwise be a weak spot.  When
the external oblique contracts the decussating fibres of the liga
ment must counteract any tendeney to split up the aponeurosis
from the upper margin of the ring. and. indeed, it would seem
quite 'nrul)v|< that the effeet of muscular contraction acting
upon them is to slightly approximate the upper parts of the
pillars of the ring

From the above considerations we may conclude that the
strength of the inguinal eanal depends upon the normal develop
ment and the free and unimpeded action of the muscular and
aponcurotic structures which enter into its formation.

It will now be necessary to diseuss the nature and the causes
ol the secondary weakness which, we have seen, may appear in
the inguinal eanal as the result of the presence of a hernia.  We
have seen that the healthy inguinal canal is only a potential
space, being completely occupied by normal structures :  but
when a hernia is present this is no longer the case, for abnormal
structures, the sac and its varying contents, also occupy the canal.
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When once the sae has become distended. the tendeney is for
the hernia to inerease in size, and thus abnormal pressure. which
may be continuous or intermittent, and is variable in amount,
will be excercised on the structures which bound the inguinal
canal.  If the hernia appears during infaney or childhood, the
normal development of the musceular and aponcurotie structures
will be impeded @ but if it develops during adult Tite, after the
muscles have reached their full development. the tendeney will
he for these structures to undergo a greater or less degree of
atrophy, thinning. or fibroid change.  These  changes  ar
cenerally slow and gradual. but in old-standing cases they may
hecome very marked.  If the hernia is treated by operation at
an carly stage. before secondary changes have become marked,
it is reasonable to hope. in vounger patients who have not reached
full muscular development, that, with the removal of the eanse
of the weakness, the museles may recover their full strength and
tone.  In muscular voung adults, too, provided that the hernia
is treated at an carly stage, before any marked secondary
changes have occurred, it may be confidently expected that the
muscles will regain their power and function when the soure
ol weakness has been removed. When, however, we ar e "|“|!
with patients ol middle age or b _\n||1|. the |m\\}|r|||l\ ol the
complete recovery ol muscular power and tone becomes less
likely, and, indeed. in old-standing hernias at these periods of
life, the secondary changes are so great, and recovery of muscula
power is so unlikely, that we must regard the meuinal canal as
permanently and irretrievably weakened.

This acquired weakness alfeets all structures, both muscular
and fascial, which take part in the stracture of the canal.  The
internal abdominal ring, no longer a potential but an actual
opening, 18 cnlarged, and tends to inercase downwards in the
direction of least resistance.  The lower part of the internal
oblique, instead of closely encireling the spermatie cord, becomes
stretched and thinned out by the pressure of the neck of the
distended sae. and, in late stages. is merely a fascial struceture
in which run a number of lax muscle fibres.  The conjoined
tendon also undergoes a similar change : its outer edge becomes

thin and atrophied, and the tendon is firm and resistant only to
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the inner side, instead of forming a strong posterior wall to the
lower part of the inguinal canal.  The external ring also enlarges
by gradual stretehing of the intercolumnar licament. so that
there tends to be some separation of the pillars. and the
aponcurosis itsell” beecomes thinned and weakened.  Thus, in
cases where a hernia has been present for many years, especially
if 1t is of large size, the valvular character of the canal may
disappear, so that the enlarged external ring may be nearly
opposite the greatly inereased weak portion of the posterior wall.
There may then be a diveet gap in the muscular structures of the
abdominal wall through which two. or even three, fingers can
be introduced.  Under these eirecumstances. when the most
active period ol adult Tife has passed. and the muscular system
anvwhere is more hikely to degenerate than to IMProve, recovery
of the normal strength and mechanism of the inguinal canal must
b |(g;||<|4|| as |l||'uv\~~||l|l 2 ‘NHI‘ owiny to ‘|w \llHIHLII‘\ (8]}
acquired weakness, an operation for the cure of the hernia is
liable to be followed by a recurrence. Simple removal of the
sac alone s unlikely to be suecesstul, and it would appear to b
desirable to adopt, in addition. some method of strenethening

the inguinal canal,

The presence of secondary weakness is naturally o

orcal
importance in the operative treatment of hernia, and the indiea
tions for treating it. as well as the methods to be adopted, will
have to be turther considered later on.  Before operating upon
a case of hernia it is always desirable to examine the affected
side for the presence of any secondary weakness, and to gain
some knowledge of its character and extent.  This may be don
by a digital examination of the external ring and the inguinal
canal, the patient lving down upon a couch. The apparently
sound side should also be examined., and the structures here
compared with those on the side where a hernia is known to be
present.  The lower part of the serotum is invaginated by the
forefinger, which is passed upwards until the erest of the pubis
is felt.  The external ring will be felt immediately above the
pubic erest.  The size of the ring is then estimated by sweeping
the finger round its margin, when the rounded upper border

formed by the intercolumnar ligament is also noticed. The
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normal ring should just admit the tip of the forefinger. I the
finger can be made to traverse it and enter the canal, the ving is
certainly enlarged ;i the tip of the finger be pressed backwards
through the ring, the conjoined tendon will be felt ; if the ring
is slightly enlarged, the thin sharp edge of this structure will he
felt; while. if the canal is seriously weakened, the finger can be
casily made to impinge upon that part of the posterior wall
formed by the transversalis faseia.  As has already been pointed
out. in very advanced cases it may be possible to introduce ong
or two fingers direetly through the stretehed-out canal and
palpate the abdominal surface of the pubis. By this method ol
examination it will be |n»«\||:|n m most ca to deeide whethey
simple removal of the sac will suflice, or whether it will b
desirable to adopt, in addition, some means to strengthen the
abdominal wall.  Somctimes, on thus examining a patient with
a small hernia, or where the swelling has only reeently appeared,
considerable evidence of weakness in the muscular and apo
neurotie structures may, nevertheless, be found, In such cases
it may b argucd that the weakness found eannot have appeared
since the hernia was first noticed, and that it must be recarded
as primary weakness,

\nother, and a more probable explanation. can, however, b
oiven.,  According to the sacealar theory, the hernial sae has
been present sinee infancy, and this abnormal structure, which
has always occupied the inguinal canal, may have interfered with
its normal development. It may be objected that this structure
consists n!||_\ of a thin Pt ritoneal sac, and OCCuples so little space
that it could scarcely give rise to any suflicient or undue pressure
on surrounding structures. We have to remember, however,
that with the delicate tissues of a developing child, a very slight
degree of pressure, il continued over a long period, may have a
very grave effeet upon the development, not only of muscular,
but also of bony structures. Besides which it is extremely
probable that, though there may have been no actual hernia,
the sae has contained a varving amount of peritoncal fluid,
which, though not suflicient to cause any noticeable swelling,
may, nevertheless, have been suflicient to have interfered with

the normal development of the canal.
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There are also two other causes of acquired weakness which
are of great importance, for they have a very important hearing
on the treatment of imguinal hernia.

\cquired weakness may be due to long-continued pressure by
a truss.  The effeet of this pressure in children is to hinder the
normal muscular development in the region pressed upon, and.
in adults, to lead to :||IH[I||_\ of the muscle fibres. In advanced
cases. both in children and adults, there may be found, on

examination. a soft arca in the abdominal wall in the recion ol

the inguinal canal as the result of this pressure Such museulan
wasting is doubtless, in both children and  healthy  adults.,
capable of recovery : but, on the other hand. it may. especially

in later life, have an adverse effeet upon the result of an opera
tion.  This suggests certain practical rules which may be followed
with advantage in the use of trusses

In the first place, after the first vear of life. there is no evidened
that a truss really * cures ™ a hernia. The utmost it does is to
keep the sac empty, and if the sae be kept in an undistended
condition for some months or vears the relation of the neck ol
the sac and the abdominal cavity mav become so altered.

probably in part owing to a relative diminution in size of the

opening, and in part to the viseus which previously descended
having become aceustomed to some other part of the abdominal
(ul\ltv\v that an apparent cure T may result,  The sae, however,
remains, and there is always a chanee ol the hernia reappearing
later in L It is no uncommon thing. when a hernia develops
during adult life, to get a history of a hernia during childhood,
which had been " cured 7 after wearing a truss. Thus, in
children and young adults, a hernia should always be treated by
operation, and a truss should only be employved under the
following circumstances : (1) In infants, where it is thought that
there is a possibility of the processus vaginalis elosing if the filling
of the sac is prevented by some form of soft india-rubber truss.
If. however, the hernia is laree, if it becomes irreducible, or il
it is with difliculty controlled by the truss. operative treatment
should be carried out, even in infancy, provided the general
condition of the child is satisfactory. (2) In older patients, a

truss may be employed as a temporary measure if the general
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health, or some special eivenmstances, contra-indicate immediate
operation.  (3) A truss should, of course. be used i the patients
or the parents refuse operation, or if there arve any permanent
contraindications to operative treatment.  From what has been
said above it will be seen that one of the ehief safeguards against
the recurrence of a hernia after a radieal cure is that the mus
cular structures shall recover their power and tone,  As a truss
may hinder this. and as it may be a source of acquired weaknes

it should not be used after operation in those cases where there i
a reasonable prospeet of the suceess of the operation It must
be remembered, however, in many ol those eases where the
acquired weakness is exeessive, and especially where the hernia
is of long-standing. or of large size. or only partly reducible, and
the patient past the prime of life. that the objeet of the operation
may be rather to enable the patient to wear a truss in comfort
than to obtain a true radical cure of the hernia,  Needless to say
in such cases the wearing of a well-fitting truss is part ol the
neeessary alter-treatment of the operation,

Injury to the structures bounding the inguinal canal may b
a cause of acquired weakness, and, as such injury is only likely
to oceur during operation, and must have an important bearing
upon the ultimate result, this matter is of great importance, and
calls for careful consideration.  That trauma applied to the
abdominal musecles may result in the appearance of a hernia is
well known, and such a result is oceasionally seen after operations
for appendicitis and other conditions, especially where pus is
present and drainage is necessary, and where ineisions  ar
required in the lower part of the abdominal wall,

When a musele is injured, whether by division or laceration
of its fibres, repair takes place by the formation of fibrous tissu
no new musele fibres are developed.  In order to avoid injury
and consequent weakening of muscles in the exposure of deep
structures during operations, the ineision is always carried, if
possible, between museles, and, if this cannot be done, the musele
is split in the direetion of its fibres.  In the same way, when an
aponeurotic structure is divided, it also should be split in the
direction of its fibres.  Otherwise there will be tension on the

sear, and the newlv-formed fibrous tissue will be lable to streteh.
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These principles are illustrated by the methods in common use
for opening the abdomen for the removal of the appendix.  In
the = gridivon ™ incision, the museles are split in the direction
of their fibres. and additional strength is gained by the faet that
the fibres of the split museles run in very different direetions
In the ineision through the reetus sheath the musele is displaced,
and. after the operation. the strength of the abdominal wall is
censured by the uninjured musele intervening between the in

cisions in the anterior and posterior layers of its sheath, It a

muscle is divided at its insertion, whether this is by muscular or
tendinous  fibres ubsequent  stretehing  and  weakening  are
particularly likely to ensue. sinee this is the point of maximum
tension when the muscle contracts.  In order to apply these

principles to the operative treatment of inguinal hernia, it will
be necessary first to consider the structure and anatomy of
recurrent hernias and the causes of the failure of the operation.
This subject scareely seems to have reecived the attention which
its importance merit but Mr. Battle read a most interesting
paper on this subject as long ago as 1908.% on which many of the
following remarks are based.  Recurrent hernias fall into the
two following groups. of which the second is by far the more com
mon. In the first, there is a sac of somewhat similar character
to that of the origimal hernia. It follows the course of the
spermatic cord. projecting from the external abdominal ring, or
even extendinge down towards the serotunm. much as it did in the
original hernia.  In the second and more frequent group, there
is chiefly a bulging forwards along the whole length of the
incuinal canal.  Further examination shows that there has been
a splitting up of the aponcurosis of the external oblique from the
external ring, which 1s cloneated and enlareced, so that the
intercolumnar lignment can  scarcely be felt, or may have
completely  disappeared.  In addition, the whole scar has
stretehed so that there is a general bulging forwards of all layvers
from the peritoneum to the skin, This condition can scarcely
be regarded as a true recurrence ol the original hernia, but is
rather analogous to the post-operative ventral hernias which

* W. H. Battle, Recurrenc fter the Operation for Radical Cure of Inguinal
Hernia,”™ Lancet \ L., p. 1601

1908,
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occasionally develop after laparotomy, and is due, doubtless, to
the same cause, viz., injury to the abdominal wall in the region
of the meision, leading to weakness and subsequent vielding of
the sear.

A third varicty of recurrence may be distinguished, which
is simply a combination of the two already deseribed.  The
explanation of the first form of recurrence is that at the opera
tion the sae was not completely removed, so that a small pouch
remained, allowing some abdominal structure still to pass into
or through the internal abdominal ring Mr. Battle also
suggests, as explanations of this form of recurrence, that cither
owing to laceration of the neck of the sae, the peritoneal cavity
was not closed at the operation, or that, owing to straming. sue h
as occeurs in post-anaesthetie vomiting, the ligature may have been
displaced. It these suppositions are true, the contents will
escape through a rent in the peritoncum into the inguinal canal
and the reeurrent sae will be of adventitious origin, The lesson
to be learnt from this form of recurrence is that the sace must he
completely removed, so that there is no pouch or depression ol
the peritoncum, and that the ligature must be seeurely tied alter
transfixion at a sufliciently high level.

If & recurrent hernia of the second type be operated upon, an
examination of the parts will confirm the view that there is a

oiving of the sear. and that the hernia is essentially trawmatic,

Much sear tissue will be found, and the various museular and
aponcurotic structures are inseparably matted together. The
sear tissue is very lax. and mueh of it will have to be exeised
before it is possible to bring the various layers of the abdominal

wall together.,  The operation most commonlhy ]nl"'l“l"i fon

inguinal hernia is Bassini's, or some modification of this, In
this operation, order to ensure <'lv!H|»|' te removal of the sae
the inguinal canal is opened up by inecising the external obligue
aponeurosis from the external ring to where it covers over the
internal ring.  In doing this the decussating fibres of the inter
columnar ligament are divided, T have endeavoured to show
the importance of this liganment, and also that it, as well as the
lateral boundaries of the external ring, are an extremely im

portant part of the insertion of the external oblique. Tt is truc
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that, after the removal of the sae, the aponcurosis is sutured and
the ring reconstructed so that it is reduced to about the normal
size.  No suturing. however, can bring these fibres together so
that they shall unite and form as strong a structure as the
original licament.  The result is that when the external obligue
hegins to act the mechanism which draws the pillars of the ring
together has been destroved, and is represented only by son
soft newly formed sear tissue at the upper border of the new and
artificial external ring It is easy to understand how, as the
result of strain, the pillars of the ring may separate and the sea
tissue repairing the ineision in the exte rnal oblique may streteh
leading on eventually to the condition found in the second tyye
of recurrent hernia

An essential part of Bassini’s operation is an attempt to
strenethen the inguinal canal, based upon the assumption that
weakness of this structure was the primary cause of the hernia.
The method adopted is to suture the outer free border of the
conjoined tendon to Poupart’s ligament. thus inereasing the area
of the posterior wall formed by the former structure. and
diminishing the size of the internal ring Certainly, if, at the
close of the operation, the posterior wall of the canal be examined
with the finger. it feels mueh firmer and more resistant than it
did before, but the amount of permanent agood is open to doubt,
There is a good deal of tension on the stitehes, and it is probabl
that in many cases they quickly eut through.  In any case, the
conjoined tendon is mainly a muscular structure, and. as the
result of the laceration and strangulation of its fibres by the
sutures, the eventual addition to the posterior wall of the canal
will be a thin laver of sear tissue which is liable to give and bulge
when again subjected to strain. Now we have seen that the
strength of the inguinal canal depends upon the normal and frec
action of the museles which take part in its formation.  Hene
we may infer that, in children in whom the museles have not
reached their full development, and in adults with good muscular
development and no marked \ll'lrllll.’ll"\ weakness, these atte mpts
to strengthen the canal are not necessary, and that the laceration
and interference with the funcetions of the museles is more likely

to be harmful than beneficial,  The case is different in patients
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with hernia of long duration and oreat sccondary weakness, and
in older patients whose musceles are permanently stretehed and
weakened.  Here one feels that there is no possibility of the
muscles regaining their normal power and function.  Owing to
the lax and thinned-out conjoined tendon, the tension on the
stitches will be less, and while it is unlikely that the additional
injury will appreciably inerease the museular weakness already
present, it is possible that benefit may acerue from the additional
fibrous support to the posterior wall of the canal

Mr. Battle, in the paper quoted above, diseusses the causes

ol recurrenc \levlll,lllulll m-lllll.nll'\ l‘g:|!x|1.§‘|~.|| ’nw|\||»|w

recurrence. but Mr. Battle found, in 107

had been

lor many cases ol
cases of recurrent hernia whieh he colleeted., that there

suppuration in only  twenty-two.  Undoubtedly  the  hernia

reappears in some cases, which have become infected during

operation. but in many recurrent hernias the wound healed by

at  the original operation.  Suppuration, in

primary  union
judicions after-treatment., post-anwesthetie bronehitis and vomit
ing may be contributory causes of failure, but the chiel canses
of recurrence of hernia after operation arve: (1) Incomplete
removal of the sae: (2) the existence of an advanced condition
ol sccondary or acquired weakness, often in an elderly patient,
or in one not particularly suitable for operation @ (3) trauma, ol
faulty teehnique, during the operation

It is gencerally agreed, 1if an operation for the radical cure
of hernia is a failure. that the recurrence will appear within a
months of the operation.  Mr. Battle found that as many

lew

as 85 per cent. ol recurrenees were noticed within twelve months,

(Hh} *oaives statisties to prove that patients very rarcly get

* I'he Results of 1,000 Operations for the Radical Cure of Inguinal and Femoral
Hernia performed between 1891 and 1902, hy W. B. Cole M.D, 4 [N
tate that by far the

ration wndd that

Tune, 1903 Dr. Coley write In former papers | have
portion of relapses oceur within the first year after
I'l pinion was b

most of them i within the first six month tnanaly

of 365 case f relapsed hernin observed in the out-door department of the Hospital for
I'hi Cri of

n by wrious met he r

the Ruptured and Crippled, and operated up |
cases showed that 85 per cent. of relapses oceurred within the first vear following the
aperation, and that 65 per cent. ocenrred within the fiest six month I have recently
of relapse observed since the previous statist were

made a study of 165 new case
ompleted I' it hows that in 26 case the interval between operation and

caleulation. It was found that 91,
and 111, or 80 per cent.. within

relapse was unknown, leaving 139 cases as a basis of
‘l|||;|5‘vy‘v_\v“}‘.l\\y'J\"\V‘v hrst IX month

operation
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recurrences alter one vear: over 90 per cent. ol the |<|.||.\|\
appear in the first twelve months after operation. This carly
development of the recurrence is what one would expeet if
incomplete removal of the sae and tranma are regarded as the
chief causes. I it were due to the formation of a new sae and
the gradual opening up of the inguinal canal in the way an

acquired  hernia was formerly supposed to develop, one
would expeet a much slower process, and the majority of recun
rences might be expected to appear at a much later date than
twelve months after the operation

The practical bearings of the sacceular theory, and the con
siderations which arise from it on the operative treatment ol
hernia, may be summed up as follows :

(1) The essential cause of inguinal hernia is the presence of the
congenital sae. There is no primary weakness of the abdominal
wall which causes the hernia to appear.

(2) Henee, to cure the hermia, it is essential to completely
remove the sac.  As there is no primary weakness, there is no
need to attempt to strengthen the inguinal canal.

(3) The operation should be earried out as soon after the
appearance of the hernia as possible, before the development ol
any sccondary weakness.,

(+) In cases where there s advanced and irrecoverable
seccondary weakness the sae should be completely  removed
and an attempt made to strengthen the inguinal canal.

(3) The operation should, in all cases, be carrvied out with the
least possible damage to the structures entering into the forma
tion of the inguinal canal,

(6) The external abdominal ring., sinee it is an important
insertion of the external obligue, should not be divided. unless
for some reason this is absolutely necessary for the satisfactory

performance of the operation,




(CHAPTER II.

Tur Orverarive Trearvest or INcuinan Hersia.

Tur operation which will be de seribed in the following pages

attempts to carry out the |»1l1u-|[1|«\ stated at the elose of the

last chapter.  The operation in children and voung adults.
where there is little or no secondary weakness, will be first
deseribed, and, subsequently. a modification which enables the
conjoined tendon to be sutured to Poupart’s ligament, as in
Jassini’s operation, which is employed in older patients and those
where well-marked secondary weakness is present. The prin
ciple of the method is that the sace is approached from above.
immediately  below the internal abdominal ring, instead ol
dividing the external ring, slitting up the external oblique. and
opening up the inguinal canal. as is usually done.  Generally
speaking, this particular operation s applicable between the
ages of four and thirty vears, but cach case must be treated on
its merits.  Especially important is the examination for the
presence and extent of any secondary weakness in the manner
which has already been deseribed.  In infants and  voung
children the inguinal canal is so short. and the internal and
external abdominal rings are so nearly opposite one another,
that it is possible to satisfactorily remove the sae by frecing and
isolating it aflter it has emerged from the external ring, and then
drawing it down and ligaturing it as high as possible.  In older
children and adults the canal is longer, and i this procedure
were adopted there would almost certainly be left a funnel
shaped projection of peritoncum through the internal ring which
would probably lead to a recurrence of the hernia,

[ first (‘III))IH.\t(l the method ol l'u||1|)|4f<|_\ removing the
hernial sae through an ineision through the external oblique in
the region of the internal ring about cight vears ago, At first,
I operated in this way in children, but have sinee used it more

and more in adults, until at the present time, exeept where
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special indications point to the advisability of some other
method, T use it, or a modification which will also be deseribed,
as a routine method in all eases.  The eredit of first suggesting
the desirability of approaching the hernia in this way belongs, 1
believe. to Mr. G. L. Chiene, who, after T had read a paper on
“The Radieal Cure of Inguinal Hernia in Children ™ before the
Roval Society of Medicine, Section for the Study of Discase in
Children.® in 1912, drew my attention to a paper of his which
I had not previously seen.  In this papert Mr. Chiene advoeates
ligature of the neck of the sae immediately below the internal
ring without opening up the inguinal canal.  He puts forward
the three following principles @ (1) That for practical surgical
purposes all oblique inguinal hernias are primarily due to the
presence of the congenital sac.  (2) In voung adults, the valvular
action of the museles oguarding the internal abdominal ring
will be regained i the cause of the dilatation of the canal
he removed. (3) I the neek of the sae be efliciently dealt
with, it is quite unnecessary to mterferc with the remaininge
portion in the inguinal canal or the serotum.  While thoroughly
in agrecement with the first two of Mr. Chiene’s propositions., 1
am quite unable to aceept the third.,  To leave any part ol the
sae behind in the inguinal canal would only be to leave an
abnormal and useless structure, which might become distended
with fluid and. in any case. might interfere with the museles
regaining their normal action, or actually be the cause of in
creased secondary weakness. I can only repeat that 1 regard
complete removal of the sae as the most essential part of the
operation.

The Operation.

For convenience in deseription. it will be assumed that the
patient is a young adult aged about twenty : that the hernia is
on the right side : that the sae is not continuous with the tuniea
vaginalis, and that there is no ;||>|>lt(‘i:||o|( \rt'nll(l:l!‘) weakness.
In a vounger patient the operation will be similar, but the

incisions will be shorter, and the structures involved will be

* Philip Turner, ** The Radical Cure of Inguinal Hernia in Children,” Proe. Roy
Soc, Med., 1912, Vol. V., Section for Study of Disease in Children, p. 133
f G L. Chiene, ™ Preliminary Note on a Simple Operation for Uncomplicated Hernia

in Young Adults,” Brit, Med. Journ., 1907, Vol, 1L, p. 1389,
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smaller and more delicate. The operation may he deseribed i

the tollowing stages.

1) Preliminary Preparation.—"This will he on the usual lines

according to the practice ol the surecon. FFor the past five vem

I have alwavs used a solution of 2 per eent. pierie acid in methy

|
lated spinit Tor sterilising the patient’s skin and have found
o
»
\
\
|
|
|
it perfeetly satisfactory.  One mmportant advantace that it
has over tineture of iodine is that it is less irvitating to the
‘ sensitive skin of the serotum.  This is of special importance in
| children. who are apt to put their hands under the sterile pad

after preparation by the iodine method and serateh to relieve
the rritation.

2 The Skin Incision (Fig. 3). This is at a slightly highe
level, and. henee. further from the groin than in Bassini’s

operation, The incision is about three inches in length, and runs
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parallel to and slightly above Poupart’s ligament, ending below,
just above the spine of the pubis.  Skin and faseixe are cleanly
divided down to the aponcurosis of the external oblique. eare
being taken not to ineise the latter structure at this stage.
When any divided vessels have been secured  the SU ¢ riicial
structures are dissected back. so as to evive a good view ol

t he APONCUTOSIS and ol l'un,‘.ul\ heament.  The external

NTERCOLUMNAR. LIG

EXT. ABDOMINAL RING -

abdominal ring is not fully exposed, though its upper margin
should be identified at the lower angle of the wound. and its size
and general condition investigated by inspection and by digital
examination,

(3) Incising the External Obligue (Fig. 4).— 11 the APONCUTOSis
be examined the general divection of its fibres will be found to
follow the long axis of the skin wound. thoueh the intercolumnar
fibres will be seen and also the interlacing fibres of the inter

columnar leament The aponcurosis is not of uniform thick-
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ness. and one or more narrow thinner arcas, between strong
bundles of longitudinal fibres. will nearly alwavs be found just
above Poupart’s ligament to the onter side of the external ring.
An incision, from three-quarters of an ineh to one ineh in length,
should be made in the divection of the longitudinal fibres

commencing about a fineer's bhreadth above the centre ol
Poupart’s lignment, and extending downwards and inwards in
the direction ol the external ring A\ thinned part ol the

aponcurosis should he ehosen for the ineision, it possible, and

in any case. the aponcurosis should be split in the diveetion ol
its fibres, and care should be taken to avoid division of 1m

portant bundles of intercolummnar or oblique fibres The lower
cnd of the incision in the aponcurosis will end about halt an ineh
from the margin of the external ring.

(4 Evposure of the Spermatic Cord I the mareins of the
incision in the external oblique he held apart, the fibres of the
internal oblique will be seen eurving from Poupart’s ligament
downwards and inwards, to join the conjoined tendon, By
means of a blunt disseetor the aponceurosis is separated from
the internal oblique below as far as the external ring. outwards
as far as Poupart’s lignment., and also to the inner side of the
imeision : there is no need to separate these struetures inoan
upward direction.  The lower border of the internal obligue
just above the external ring, will thus be brought into view.
\ small hook-shaped retractor is next introduced through the
incision in the aponeurosis. and, with its help, the lower border
of the musele is strongly retracted by an assistant towards the
upper end of the wound (Fig. 5). I a suitable retractor is not
to hand. a small ancurvsm needle can be emploved quite satis
factorily for this purpose.  When the internal oblique is v
tracted the region of the internal rving is exposed. and  the
cremaster can be seen extending down from the retracted
muscle and covering the spermatice cord. A word ol warning 1s
necessary at this stage of the operation.  If the hook of the
retractor be made to press too deeply. and it it be not introdueed
quite m the long axis of the mmeuinal canal. the spermatie cord
itsell may be displaced inwards, puzzling the operator, and

leading to an unnecessary delay, and probably laceration of the
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muscle, while it is songht for.  This is quite casily avoided, and
is. indeed, unlikely to oceur il only the possibility of the displace
ment of the cord be horne in mind With a pair of toothed
dissecting foreeps and a blunt disscetor, the operator now tears
through the eremaster. thus bringine into view the spermatie
cord enclosed in the infundibuliform fascia just helow  the

mternal abdominal ving (Fie. 6).

EXT. ABDOMINAL RIN

(5\ Isolation of th ‘\//'/ru«r//: Cord. —The lascial sheath en
closing the spermatic cord and the hernial sae is then seized by
dissceting foreeps and drawn forwards into the wound. The
cremaster is peeled offit. at first in a longitudinal direction and
then transversely (Fig. 7). \s the cord is gradually freed it is
drawn. by traction on the dissceting foreeps, more and more
through the incision in the aponcurosis until at last it is com
pletely freed behind, when it may be prevented from slipping

back into the inguinal eanal by passing a pair of Speneer-Wells”
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e’

forceps behind it. When this has been done retraction of the
internal oblique is no longer necessary., The entire manipula
tion should he earvied out as gently as possible. The spermatie

cord contains the nerve supply ol the testiele and anv undue
traction may have an effeet on the vespivation and pulse in this,
as well as inother operations for hernia I the surgeon is eareful

and the anwsthetist watehful, no harm will vesult to the patient,

RETRACTED
INT. OBLIQUE

-
SPERMATIC CORD

COVERED BY
CREMASTER

This stage of the operation presents no difliculties, and is rapidly
and casily accomplished.

(6) Separation and Isolation of the Sac.—The faseial covering
of the cord is now opened in a longitudinal direction by forceps

and blunt dissecetor.  This brings plainly into view the vessels

of the spermatice cord, and, as there should be no injury to the
veins and henee no bleeding, the white margin of the sae is
oend I':|||'\ seen at oncee, and is seeured by a pair of Spenceer Wells’

forec ps (Fig. 8). The longitudinal opening in the fascial sheath
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must be of suflicient length, say. three-gquarters of an ineh, mor
ol the cord being dreawn out into the wound if necessary., A\t
this stage of the operation eare must be taken not to lacerate the
sac atsell, under the impression that it is only a fascial layer:
This is hardly likely to occeur in the type of adult patient we are
at present considering. as the sae will probably be a fairly strong.

firm and definite structure.  Occasionally, however, in adults,

INT. OBLIQUE

SPERNATIC CORD § SAC Na
COVERED 8Y
INFUNDIBULIFORM FASCIA

and not infrequently in children, the sae may be an extremely
thin and delicate strueture.  Under these cireumstances the
cdge may be transparent and indistinet, and it may then b
accidentally opened. This may be recognised by the smooth,
shiny appearance of the inner serous lining of the sae, and
probably also by the escape of a little elear fluid.  In doubtful
cases, too, a ]ll'ulu‘ may he |»:l\\l|| through the opening ito the
peritoneal cavity, and also along the distal part ol the sac

towards the serotum.  Should this aceident happen the margins
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of the rent should be secured by a pair of Spencer-\Wells™ foreeps
Provided that it be recognised at onee. opening of the sae at this
stave is not likely to lead to serious difliculties, but if it should
eseane notice and the sae be badly torn. the subsequent Ligature
of the neck of the sae mav be a very diflicult proceeding.

The edee of the sae having been secured. the next step is to

separate it in a transvers direction from the normal strucetur

SPERMATIC PLEXUS

of the spermatie cord \ great help at this stage is to Keep the
various structures well spread out. This may be effeeted by
traction on the edee of the sae on one side and convenient
fascial strands on the other. or the left forefinger may be intro
duced behind the cord and the sae and other constituents be
well spread out over this.  Transverse separation is effeceted by
aradually peeling away the veins of the spermatie plexus by
means of the blunt dissecetor until the opposite margin ol the

flattened-out sace is reached (Fig. 8).  Isolation and separation
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of the sace is usually quite casy : the veins generally peel away
without difliculty and without any bleeding, and in many cases
the sae can be separated without the vas deferens ever coming
into view at all.  This structure can be readily recognised by

its characteristic appearance and feell and it is well always, after

separation of the sae. to recognise its presence in the cord by
these means,  Occasionally the freeing of the vas from the sae
is o matter of some difliculty It is often much more elosely
connected with the sace than are the veins Indeed. sometimes
the vas almost projects into the sae. and when this happens
with a thin-walled sae laceration can only be avoided by the
exercise ol great patience and ear Nceedle to sav. the va
must on no account be seized with the foreep The parts arc

well stretehed ont. and the blunt dissector, working longitu
dinallv. s gradually insinuated through the fascia which conneet
the two structures When onee the cparation has been elfeeted
it can be readilyv extended. both in an u|x\\.|nl and a downward
direction

The sac is now completely separated from the accompanying
structures for a short distanc The lower end is next pulled
upon, and the separation is continued in a downward direction
until the lower end of the sac is reached and freed.  This s
(H!"‘Ill!“l hed by the same means. viz.. by ,\HItIIlQ the con
stituents of the cord and the sae well spread out, and by the use
ol the blunt disscetor The lower part of the sace is likely to he
more adherent. and sometimes there will be found a solid fibrous
cord extending downwards from its lower end. which doubtless
represents an obliterated  portion of the processus vaginalis
The blunt dissector will suflice even for the separation of this
adherent part, and it is as well to avoid the use of any sharp
instrument., which mayv be followed by hiemorrhage. whereas.,
if the blunt instrument is used, any small vessels will be lacerated
and will not bleed.  Indeed. the whole process of separation
ought to be a bloodless |||m‘ul|l|v1' The lower ree end of the
sac 1s now seeured by foreeps and is drawn downwards while the
upper end ol the sae is freed by disseeting the vas and the veins
away in the same manner.  The sae must b strongly pulled

upon until the extraperitoneal tissue in the region of the internal
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abdominal ring is distinetly seen and the vas and vemns are quite

separate from it in this region.  The whole sac is now completely
free and is ready for removal (Fig. 9 There is no difliculty in
l separating the lower end of the sac even il thi extends down to
{ the level of the tuniea vaginalis. for. by traction, even the upper
l end of the tuniea vaginalis may be deawn up through the external

rine, and. il this be of sullicient size. even the testiele may b

brought up into the ficld of operation. Tt s of interest to note
that in these manipulations the external abdominal ring will
never be split open. owing to the action of the intercolummnan
ligament. though there may be some splitting of the aponeurosis
in the opposite diveetion. Tt will he well here to repeat that it
is necessary during separation that the sae shall be empty. The
sac is more diflicult to identify. and is much more liable to be
lacerated, if it is occupied by a picee ol omentum.

(7) Remozval of the Sae. 1 there be any doubt as to whether
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a pieee of omentum or an intestinal coil occupies the neck, the
sae should be opened between two pairs of foreeps. and the
interior inspected or explored with the finger.  The operator
havinge satisficd himselt that there are no contents. the sace s
drawn down as much as possible. and is then transfixed and
lioatured \ picee of medium catgut threaded on an ordinary
curved surgical needle serves for this purpose, and the needle
is passed throneh the sae just above the level where the extra
peritoneal tissue is seen If this is done the sae will be hieatured
just above the neek. and is then ent away with scissors.  No
funncl-shaped projection ol the !n||l‘n||:u||| into the internal
abdomimal rving will be left, and the sac will be completely
removed I'he transfixine ligature is now ent short, and the
tump. when released, disappears from view bene ith the lower
marein of the imternal HMM‘W This musele now resumes its
iormal position and covers in the anterior wall of the imguinmal
canal.  The vas and spermatie plexus, with any shreds ol
fascia, are pushed downwards into the canal with a blunt instru

ment. and the field of operation now presents much the same

appearanc at the beginning of the operation, viz.. the incision
in the external oblique with the fibres of the internal obligue
crossing almost at richt aneles beneath it A\t one time T used
to leave the ends of the transfixion ligatures long alter removal
of the sae. and. afterwards, to thread the ends on a needl
separately and pass them through the internal oblique above the
internal ring When tied they fixed the stump of the sae at
this level, and henee any dimpling of the peritoneum would be
at some little distance from the opening in the faseia.  As this
procedure must have the effeet of fixing the internal oblique at
this spot and also of damaging its fibres. T have for some time
given it up. believing that the free action of the uninjured
muscle is of greater importance than the fixation of the stump
awayv Irom the internal ring.

(8) Closure of the Wound. The small incision in the external
oblique is now closed with a continuous suture of fine catgut
(Fig. 10). and. after the superficial vessels have been secured by
torsion ol l',\ ligature, the edges of the skin are brought together

by a few silkworm-gut stitches.  The extra distance of the lower
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cdge of the wound from the groin enables a sterilised pad, seeured
by a spica bandage, to sceurely cover the wound without dange
ol slipping.

() After-treatment. s arule, the patient is allowed up at the
end of a fortnight, and at the end of another week will he able
to walk about fairly well. Tt is advisable, however, that he

should not follow any emplovment calling for severe musculan

i, 10

exertion for another two or three weeks, and the interval may
be employed in exereise involving a gradually inercasing use ol
the museles.  No truss is worn during convaleseenee, or at any

time after the operation,

Treatment of the Sac when this Structure is continuous
with the Tunica Vaginalis.

This arrangement of the sae may have been diagnosed hefore

the operation, or the communication may only bhecome evident
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when the attempt is made to identify the lower end of the sae
(stage 6).  There is no difliculty in recognising this condition
during the operation, for, as the lower end of the sae is drawn
upwards, the upper pole of the testiele can he drawn right up to
the external ving, and, if the latter structure is unusually large,
the whole organ can be pulled through into the inguinal canal
Two methods of treatment are possible @ (a) The sae can b
transfixed and ligatured just above the tunica vaginalis, and is
then divided on the proximal side of the ligature.  In this way
the testicle is provided with a closed serons covering.  (b) The
junetion of sae and tunica vaginalis may be eut through and the
testicle may be drawn through the opening so that the serous
faver of the parvietal part of the tunica is in contact with the
fascial structures of the serotum, much as in the operation for
hydroeele Of these methods the first is the most desirable.
If the second be adopted, care must be taken that all small
vessels in the divided edee of the tunica vaginalis are sceured,
otherwise oozing may occeur with the formation of a haematoma
of considerable size.  In either ease the testiele should at onec

he 1 !v\.llwi in the serotum,

The Operation on the Female.

This is carrvied out on exactly the same lines.  The round
ligament is much more diflicult to separate from the sace than is
the spermatic cord in the male.  This is owing to the fact that
the sae in the female is mueh more wrapped round the ligament
and, indeed. the latter is sometimes almost provided with a
mesentery. It is thus generally necessary to remove the liga
ment with the sae, but fortunately this can be done without any

alter-effeets or disability,

The Operation in Adults when Secondary Weakness
is Present.

When secondary weakness, as shown by laxity and thinning
out of the internal oblique, thinning of the aponeurosis of the
external oblique and enlargement of the external ring, is present
provided that the weakness is not exeessive and that the age ol

the patient and the condition of the hernia do not contra-indicate
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it. the following modification of the operation may be tried. It
has been pointed out that in such eases the musceles are unlikely
to recover their tone and that the weakness must be recarded as
permanent.  Under these eireumstances, suture of the conjoined
tendon to Poupart’s ligament is unlikely to produce appreciable
further weakness, and there is a reasonable prospeet that an

additional laver of fibrous tissue behind the cord will add to the

POUPARTS
LIGAMENT

strength of this part of the inguinal canal.  This, however, may
be accomplished without dividing the intercolummar ligament,
which, as has been pointed out, is an important safeguard against
giving and bulging of the sear and the development of the
common lform ol recurrence alter an operation for the cure ol
hernia, The operation elosely follows the lines already deseribed,
but the ineision in the external oblique is rather longer, and is
continued right down to the intercolumnar ligament and a little

to the outer side of the external abdominal ring. The actual
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condition of the internal oblique and the conjoined tendon ar
now ascertained by inspeetion and palpation, and it is often as
well not to finally decide as to the necessity ol suturing the
posterior wall of the canal until this has been done. The
spermatic cord is exposed, the sace isolated and removed in

exactly the manner already deseribed.  The spermatic cord

alter removal of the sace. is drawn out throueh the meiston the

aponcurosis.  Two pairs of Lan s tissue foreeps are now made
to encirele the whole of the structures which form the cord.
I'hese raise and retract the cord at the upper and the lower ends
of the wound, and in this way a good view of the posterior wall
of the canal is obtained (Fig. 11).  The conjoined tendon can
be distinetly brought into view, and a little disseetion beneath
the outer margin will expose the deep aspeet of Poupart’s
licament. Two or more mattress sutures can now be passed

between these structures behind the spermatie cord, and, when
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ticd, the conjoined tendon is brought down to the loament
across the posterior wall of the eanal. The cord is now replaced,
traction being made on the testiele, if necessary, for this purpose,

It the aponcurosis of the external oblique is thinned and
stretehed, the margins of the ineision may be overlapped.

\nother method of strengthening a weakened condition ol
the aponcurosis is the ™ Darn and Stav-lace Method.™ inde
pendently suggested by Mr. Sampson Handley ind Mr. Charle
Bennett.f Though T have no practical experience ol this
method, it would appear to be of serviee in these easces.,

I the external abdominal ring is abnormally larvee. the con
tinuous suture closing the opening in the aponcurosis may he
continued downwards, approximating the pillars until the ring
is of about the normal size (Fig. 12). \s the intercolummm
lgament is not divided, this. even if it should do no ultimate

good, cannot weaken the ring, and it is possible, il the pillars

are thus held together. that the fibres of the intercolumnan
hegament may contract or that they mav bhe reinforeed by the
development o some new fibres,  This approximation of the
pillars may be earried out in cases where, though the APONCUTOSIS
is not thinned and the internal oblique is well deve loped. yvet the
external ring appears to be unduly large. Tt must be remem
bered that a large external ring alone does not predispose to
recurrence, unless there is also weakness of the internal and the
external oblique.  Inany ease the ring must not be so diminished
in size by the sutures as to eause any constriction of the vessels
ol the spermatie cord,

Though any operation for the radieal eure of hernia is generally
straightforward, yet oceasionally cases are met with wher
unexpected diflienlties, usually connected with thinness of the
sae, intimate conneetion of this with the vas, or unusual o
adherent contents, arise, and eall for considerable patience and
trouble in overcoming them.  In the operations which have
been deseribed above, the most important stage is the initial

separation ol the sace from the spermatie cord.  Before and

* W, Sampson Handley, Fhe Darn and Stay-lace Method for the Radieal Cure of
Inguinal Hernia,”™ Practitioner, June, 1918
I Charles Bennett Inguinal Hernia,” Glasgow Medical Journal, September, 1917
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alter this stage. it is unlikely that there will be any partienlar
diflieulty. but a little extrea time and eare expended upon the
isolation of the sae from the vas and veins and their fascial
conneetions will save muceh time and trouble at later stages ol
the operation. Tt is of the greatest importance that the sae shall
not he lacerated. for, should this happen and the rents extend
up to the internal ring, considerable difliculty may be experienced
in closing off the peritoneal cavity.  Injury to the veins of the
cord is casily avoided. but should this oceur owing to undug
haste or insuflicient care. there may be a hicmatoma eansing a
long-standing thickening of the cord, and which may lead to
an unneeessarily prolonged convaleseened Difliculty with the

contents of the sae is not likely to arise. for an ieredueible hernia

is. generally speaking, a contra-indication to this particula
operation.  When the s parated sace is drawn down preliminary
to transfixion and removal, it is as well to earefully inspeet the
upper end and make sur that the bladder is not drawn down
with the neek of the sae. This is very unlikely to happen with
the type of hernia for which this operation | mdicated. but 1
have seen it on several oceastons.  The bladder ean be recognised
by the presence of muscular fibves. Tt should b separated from

the sace. and eare must be taken that it is not piereed by the

needle or enciveled by the hieature.

Advantages of the Operation.

The sae is completely removed, and, as the ligature is applicd
above the level of the neck, there is no protrusion of the stump
through the internal ving.  The operation is simple. casy and
neat, and is rapidly performed.  With a little practice, it will
he found that the time required for the majority ol eases is less
than a quarter of an hour. The sace is removed with the minmmum
amount of injury to, or interferenee with, the structures which
form the inguinal canal @ indeed, the sae is exposed by drawing
the muscles which form its anterior wall aside rather than by
dividing them, for the incision in the external oblique does not
open the canal, but enables it to be reached by drawing the

internal oblique aside.  Sinee the fibres of the internal oblique
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do not run in the same direetion as those of the aponeurosis hut
cross at an anele heneath them. these museles will, when they
subsequently contract. pull in different divections, and hene
their action may be compared to that of the abdomimal museles
after the = gridivon ™ incision for appendiceetomy \s the sae
should be removed without injury to the veins there should e
no hwematoma, and any subsequent thickening ol the cord dug
to haemorrhage is very unusual I the memnal eanal be again
examined by invaginating the serotum with the finger during
convalesceenee, it will be found that the external rine has |v‘|1!‘
and definite margins, and that both it and the eanal show Little
or no evidenee of any injury during the operation. This is very
different to the feel of these structures after Bassint's operation
where, owing to the amount ol sear formation, it s olten
possible to identify the various structures Tt s this scar tissu
which may vield as the vesult of continued steain and produce a
bulging and ** recurrence 7 in the site of the operation \nother
appreciable advantage is that the ineision is shightly further from
the groin, and henee the possibility of secondary mfection of the
wound from this region is less.  Oceasionally, alter an operation
for hernia, the patient has retention of urine for a day or two,
due, T believe, to the extensive dressing which is emploved and
which often includes serotum and penis. T have never known
retention to oceur after this operation, and T attribute this to the
simple dressing requirved and to the fact that it is kept in position
by an ordinary spiea bandage

I have heard it urged as a disadvantage that the operation
has to be earried out through a = kevhole mnciston, whieh does
not admit of a satisfactory view and investigation ol the parts
concerned.  This eriticism is seaveely  justified, for the only
stage of the operation which is carvied out through the small
incision is the « Xposure and freeing of the spermatie cord.  Fo
the separation, isolation and ligature of the sae the essential
part of the operation —as much of the cord as is desived ean b
drawn out and exposed to view. Tt is always possible, too, in
the event of any unexpeeted difliculty, to continue the skin
incision an inch or two in a downward direction and. by dividing

the external ring and opening the eanal. to obtain a free view,
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and to carry out any other operative procedure which was
thought desirable,

\nother possible advantage. applying chiefly to eases wher
there is a slight degree of secondary weakness, was pointed out
by Sir G, Makins, Tt is that,in the event of failure, the inguinal
canal would not have sulfered any  permanent damage. \
recurrent hernia is nearly alwavs an unsatisfactory case to
operate upon-— possibly beeause. in the majority of cases. some
other surgeon has generally performed the original operation
but after the operation deseribed above there would probably

he but little searrine. and the parts would be in favourable

condition for some further and more extensive procedure.

In conclusion, it may again be pointed out that the operation
is intended for favourable eases in children and healthy voung
adults and not for large hernias where there is great secondary
Wi :II\IH ss. or for ] crnias m I!!I'|(”v ?2'311| Or ( ’u!l ('I_\ INHIilI \\|I' re
the muscles are unlikely to regain strength and tone. Ther
is. of course. every gradation between these groups of eases, and
it is especially in these doubtful ones that the modification may
he emploved.

This method should not be « m!liu\wl for eases of strangulated
hernia, for this is essentially an operation for intestinal ob
struction. the cure of the hernia being a minor consideration :
free exposure of the canal is necessary for the examination and
manipulation of the congested and inflamed contents.

IFor similar reasons, and also on account of liability of lacera
tion of the sae. it should not b A||||!|u_\rxl for incarcerated o
irreducible hernias.  The importanee of making sure that the
sae is empty during the operation in ordinary eases has already

hed n ill\]\tl (I upon.
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T Resvrrs or e OPERATION

Ix the ease of ehildrven it is generally acreed that, i the sac
he completely removed. the results of the operation for the enre
of mmguinal hernia are extremel itislactory., even when the
neek of the sae is exposed by dividing the external ring and
slitting up the aponcurosis of the external obligue Noattempt
arc made to strenethen the canal. thoueh the aponcurosis and
the ving are carefully sutured, and the satisfactory results ar
attributed solely to the complete removal of the sac In 1001

Sir H. Stiles, givine an account of a series ol 360 ¢ases, wrole
\s regards reeurrence. many ol the eases have bheen too e

cently operated upon to enable me to give definite statisties
\t present I am l-nl‘\ aware ol a recurrence i four cases Two
were strangulated hernias (both sinee cured by a second opera
tion). in which the structures at the necek of the sae were frecly
divided bhefore the bowel was returned.  The third was a child
with epispadias, in whom there was also separation ol the pube
and imperfect development of the museles of the abdominal wall.
The fourth was a delieate infant, aged five months, who developed
a shight bubonoecle six months after the operation Mr. R. W.
Murray, in 1900.F records a series of 102 eases without a relapse

in at least twelve months alter the operation.  Many other

cqually convineing series ol eases have been published. The
results obtained after complete removal of the sae. after opening
up the inguinal canal. are extremely satisfactory, and it might
bhe confidently expeeted that the results after emploving the

method deserithed i the previous ;~||;y|.t| r wonld he (4|I|;0l|>\ oood.

* H. Stile Brit. Med. Jowrn., 1904, Vol. 1L.. p. 812
R. W. Murray, Brit. Med. Jou 1909, Vol. 1., p. 644, The After-results of
Series of Operations for Radieal Care of Inguinal Hernia in Childrer
f Dres, Bulland Coley, Med, Reeo, April 18th, 1905, publish an account of 1LOT6 opera
tions on children by Bassini's method Ihere were only six relapse hut mention

made of another series of 125 cases operated upon by other method thout 1892, in

ive relapise

which there wer
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Indeed. T am unaware of a recurrence having taken place inany

case in children, sav, under the age ol sixteen vears, in whom

(
I have employved this method. Tt will. therefore, only be
necessary to consider the results in patients who have reached
adult life.  Between the vears 19121915 T operated upon a

considerable number of adults, using cither this method or the

modification, and the results, to the best of my belief, were very
satisfactory, though T heard of two or three relapses in subjects
ol doubtful suitability.  The war has been the eause of such an
upheaval that it would now be, in all probability, impossible to
trace the after-history of any number of these cases. T am,

however, by the kindness of the Director-General of the Army

Medieal Sery . able to give some account of a series ol eases
upon whom perated in Franee during the war.

It has ah Iv been pointed out that, assuming the trath ol
the saccul heorv, a considerable number of hernias would
make the ppearance as the result of the ehange from a mor
or less itary life to the strenuous, active and unaceustomed
condit of military serviee.  This is exactly what did happen,
and reas, in the ecarly davs of the war, such eases were
N d home for operation, the number beeame so large, and

nportance of getting the men back to duty quickly beeame

reat, that, unless there was some special indieation to the
ntrary, it was deeided that these cases should be treated in
H"\lﬁlTJl\ in Frane

In March, 1916, instructions were issued to the effeet that
suitable cases of hernia, varicoeele, hyvdroeele and  varicose
veins were to be operated upon in certain seleeted  hospitals,
one of which was the hospital to whieh T was attached.  These
operations were only to he carried out during periods when it
was anticipated that there would be no severe pressure upon the
accommodation by large numbers of battle casnalties. It was
further suggested that the cases seleeted for operation should,
as a rule. be men under the age of thirty, and that the hernias
should be of small or moderate size, and not of longe standing.
The instructions to operate only on suitable eases were, however,
fairly liberally interpreted, and. provided that the general

condition of the patient and the loeal condition of the inguinal

e —
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canal were such as to give a reasonably good prospeet of render
ing the men quickly fit for general service, operation was adyvised
in men over thirty or with old-standing hernias ol considerable
size. Tt will be seen that the eareful preliminary examination
of the meninal canal in these doubtful eases was of the greatest
importance.  Nearly every Kind and degree of hernia was seen
among those admitted.  There were a fair number of recurrent
cases, nearly all of which had been operated upon a few months
previously in home hospitals, cither shortly before, or just after,

joining the army.  The recurrence was in cach ease cither of the

second type, or a combination ol both types (see pp. 16-17).

was not thougeht hikely that these

With one or two exceptions, if
men would be rapidly fit for full serviee. and so they were fitted
with trusses or invahided home. according to the severity ol the
condition. Inaddition to ventral, nmbihical, and femoral hernias,
there were imguinal hernias ol all deorees ol severity Many
were middle-aged men from labour bhattalions who had worn
trusses for many vears, and who required new trusses in place
ol old and worn-out applianees In all. durine the vear 1916,
117 eases of inguinal hernia were treated by removal of the sae
without opening up the inguinal eanal, in the manner deseribed
in the last chapter.  In this series the modifieation in which the
conjoined tendon s stitehed to |’<r|l,».1l! s ligament was not
(llll'l”.\“L

Some account of this series of eases would appear to he ol
interest for two reasons.  In the first |||<|r'< Jthere as the question
of the immediate vesults in o series of operations on ™ elean ™
cases in a hospital primarily intended for wounds, most of which,
as is well known, were ina highly septie condition. T must
admit that 1 regarded the prospeet with some anxiety. A
special operating  room was  set aside for these eases, with
separate instruments, dressings and applianees.  These opera
tions were not performed when active fighting was in progress,
for then the entive accommodation of the hospital was required
for wounded men, ineluding the special theatre and instruments,
Aflter such a period, before being used for = elean ™ eases, the
operating room was thoroughly eleaned out and all instruments,

cte., sterilised before again being set apart for this purpose.
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\s far as possible separate wards were kept for these patients,
but complete separation from wounded men was impracticable,
neither was it possible for them to be in charge of a medieal
officer who had no septie wounds to attend to,

In the second place. considerable interest is attached to the
late results of a series of operations for the eure of inguinal
hernia, in which the patients are of the fairly uniform type
deseribed above:  the operation and the conditions of  the
operation the same in all cases @ the alter-treatment uniform

and the objeet of the operation and subsequent treatment the

same in all, viz., to render the men fit for full military serviee in
as short time after the operation as possibl It will e
generally aorced that this is a much more severe test than is
likel to occeur with a numbaer 1] onsceutive  ease in civil
practice

\s a rule, the operation was performed two or three days after

admission. but in a considerabl proportion. sinee most ol the
men were sent down from daty with their units at the lront
olten sulferimge from boils or other septie lesion lieht hbronehitis,

slight pyrexia, or some other minor ailment, an interval ol one
or two weeks for the treatment of these disorders was necessary
hefore the men were (it for operation

Usually, the men were allowed up about fourteen davs after
the operation, and after another week or so. unless they werd
kept for a longer period for light ward duty, were discharged to
the convaleseent depot @ there they were given gradually in
creasing exereises and light duties, and in about three week
they were sent to their base depots for duty.  No ease eve
had to be re-admitted to hospital from the convaleseent depot.,
and the commanding officer. Lt.-Col. J. Daleymple. RUADLC.,
informs me that in no case was there any trouble with the
wound, and that all the men did well during this stage of their
convaleseence,  Certain of the men were dischareed direet from
the hospital to their base depots : these were kept at the hospital
on “light hospital duty ™ for three or four weeks instead ol
spending this time at the convaleseent depot. It will thus he
seen that the objeet of the operation was to render the men fit

for full duty in about six weeks.,
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The following table shows the 'l|"|“|w|| of the 117 cases on

their discharoe from 'm\lxl‘.ul s

Disrosarn or Cases,

Fotal Cas i the to dut B et he United K

147 117 1! 16

\s the reason of the operation was to render men Lit o
serviee in Franee, it will he necessary to examine the reason

for discharging sixteen cases to home hospitals,

Reasox ror Traxsver 1o Howe Hoserraes
One ea (1 Suppuration,
One case (2) Post-operative  thrombosis ol the left
femoral vemn, after an operation for
| vieht imeumal herma
One ease (3 Severe double coxa vara, discovered only
alter the operation
One casc () Hiematuria and evstiti Recoonised only
alter  operation. but  probably  pre
| Isting
One case (5 Pncumonia, (Post-operative.)
Two cases (6. 7) Debility
Nine eases (¢ 16 \ll had been operated upon for sone
davs, and were doing perfeetly well
They would all, in the ordinary course,
| have been  dischareed to the con
| vialeseent  depot, but. owing to an

irgent order to elear the hospital to

make room for wounded, they had to
he evacuated,

28

I the last nine cases be omitted, only seven eases out ol 138
had to be evacuated, and of these two (Nos. 3 and §) were on
account of unrcecognised pre-operative conditions, and not to
post-operative complications.

It will be noticed that only one ease had to be sent home on

* ( ( f ingumal hernia in w 1 r operations were emploved, ar

femoral and ventral her

. = - A ——
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account of suppuration.  This was a fairly severe infeetion,
calling for opening up of the wound and one or two ineisions for
drainage.  In addition to this, in a very few, certainly not more
than three or four, there was a little trifling superficial sepsis
due |»|‘n|»:||r|\ to a ligature, but scarcely bad enough to delay
convalescenee.  When one  remembers the conditions under
which the operations were performed, and the fact that probably
50 per eent. of the men were sullering from boils or some other
sephie lestons at the time of admission, T think that this must b
considered very satisfactory, In all cases the skin was sterilised
|»‘\ means ol a 2 per cent olution ol preric acid inome |)<_\|‘||u|
spirit, which T had emploved instead of the customary ioding
solution, sinee 1913, and which T sugeested would be a uselul
substitute for iodine inomilitary surgery in October, 191 4.4
Respiratory troubles after the anwsthetie oceurred inoa fan
number of cases, being generally an exacerbation of some pre
existing condition.  Though only one case was evacnated alter
pneumonia, the two cases deseribed  as debility were in

reality the result ol respiratory troubles followine the operation

Late Results.

In 1917 an attempt was made t

v ascertain the condition ol
all these patients At fiest T intended to ascertain if the result
was satisfactory twelve months after the operation, but in those
davs, in France, twelve months seemed to be a very long time,
and the chance of tracing the men after this interval appearcd
very dubious. Tt must be remembered that, while these opera
tions were being performed and cnquiries were i progress, the
first battle of the Somme took place, in 1916, and, in 1917, the
battles of Arras. Vimy. Messines and the fiechting in Flanders.
and that the men sent down o operation belonged to, and wer
sent back to, units engaged in these strugeles.,

I'his being so, and as information was required to guide ong

* During the same period there was one other case of uppuration—a varicocel
Though these operations were continued at i vals until the end of the war, 1 can only
recall two other clean ™ case n which | ition oceurred — another hernin and
also a case of varicose vein I'l must have hee nsiderably e than 1 per cent
of all case I'he great majority healed fiemly and soundly by primary union

t P Tarner, Guy's Hosp., Guzette, October 24th, 1914, \ Note on the Use of Pieric

Acid for Sterilising the Skin \lso An Investigation of the (

ermicidal Propertic
f Picric Acid,” and other papers, ¢

/s 1 ( November, 1914

——
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in future cases of this deseription, the following plan was even
tually decided upon.  Six elear months were allowed to clapse
after the month in which the man was discharged from hospital,
In the month following these six elear months an enqguiry was
sent out to the medieal oflicer of the unit to which the man
helonged hefore admission to hospital, asking for an examination
and a report on the condition of the hernia,

For example, suppose aman was operated upon in April and
discharged from hospital in May, six clear months were allowed
to clapse, and the enquiry was sent out in the following December.
\s a matter of faet, in a large number nine elear months inter
vened between the discharge of the patient and the sending out
of the notice. It will be seen that the carliest possible time
that the patient could be examined would be over seven months
ter the operation, and it might be as long as cleven months
Nine months mav be taken as the average time., T most
thoroughly realise that this time is very short and  that the
results eannot be recarded as the ultimate results : but the same
would be true if the enquiries had been sent out a few months
later.  We have seen (see p. 19) that it is pretty  generally
agreed that, if a hernia does vecur after operation. the relapse
usually oceurs in the course of a few months, and that from
835 90 per cent. of recurrences appear in the course of the first
twelve months, T am inclined to think that, with such a severe
test as that to which these men were subjected. the relapse,
should it occur, would be still more likely to appear in the carly
months. At any rvate, such a record should enable one to form
some idea of the probable ultimate rvesults, and, what was ol
arcat importance at the time, give one an idea as to whether it
was worth continuing with this particular operation in these cases,

To roughly onc-third of the enquiries sent out no reply was
received ; in roughly another thivd a reply was reecived to the
clffeet that the man could not be traced ; in some of these the
man had not rejoined the same unit, in others he had been
transferred to some other unit and had been lost sioht of @ in
others, again, the man had afterwards heen again sent to hospital
with trench fever, nephritis or some other illness. In the

remaining third the men were definitely traced, and a report
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received on their condition.  Five of the men had been reported
as killed, wounded or missing.

The results obtained are shown in the following table

Number of cascs. No reply. Not traced. Traced
117 16 50 a1
Cases traced. No recurrence. Killed or wounded.  Recurrenee.
ol 15 D 1

I the men who had been reported killed, wounded or missing
bhe regarded as successtul cases, as 1 think is quite justifiable
for they were obviously fit for gencral serviee, we have, ol the
cases that could be traced. fifty fit and only one recurrence in
about cight or nine months after the operation \s regards the
case which recurred, the medieal oflicer in eharge informed mic
that a swelling reappeared six months alter the operation, that
he had heen provided with a truss, and was able to continue on
full duty. It was interesting to note that several medieal
ollicers, when writing., ;u-mlui out how unsatisfactory it was to
have men who were wearing trusses in front line units, It would
have been interesting to know to which type the recurrence
bhelonged, but the impression given was that it was a small
bulging and probably belonged to the second group,

A\t first T was rather A|b.n|w|u-\||'m| that so many of the men
could not be traced, but when one remembers the circumstances
under which the enquiries must often have been received, it is
extremely gratifying that so many medical officers in thosc
strenuous times were able to examine and to report upon the
men in question. Large numbers of the men, of course, never
1'¢ |u)|ll4| their original units, but had to he sent back to other
battalions or units, and many of those who did rejoin were
subsequently transferred before the arrival of the enquiry.

Doubtless there were other recurrences among the cases about
whom there was no reply, or who could not he traced, and very
|m\\||)|>\ some of those who wer satisfactory at the time of the
cnquiry relapsed later @ but, from the above figures, their number
was probably small, and, considering the severity of the test,
these results must be regarded as very satisfactory.

These operations were continued during 1917 and 1918, but
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in the former vear, owing to the urgent need for men, as many as
possible were fitted with trusses.® so that those operated upon
were ol a less suitable type. Though some time (ITHRN have been
saved, it is probable that the slightly longer time required for
operative treatment would have made the men much more it
to stand the strain of active military duties,

In 1918, owing to the demands upon hospital accommodation
for wounded men, these eases were largely transferved for treat
ment to special hospitals. where the pressure was not so great,

* Cascs sultal

mitihle

e he mie




CHAPTFER 1V.

Tue IveErrFEcTLy DESCENDED AND THE ABNORMALLY

Descexpen Testis.,

Some Developmental, Anatomical and Pathological
Considerations.

T llnllnllx('H\ or abnormally deseended testiele 1s a 1l<
formity which, though it may not give rise to symptoms during
childhood, will almost eertainly lead to serious consequences
during adult life The deformity mav be unilateral or bilateral,
the latter beine by far the more serious, on account of the un
certainty as to whether the malposed organs are funetional.  In
cither case, however, owing to lability to injury and to attacks
of inflammation, it is likely to be the eause of severe disability
to a voung adult who wishes to lead an ordinary active and
vigorous life: on this account it is in ordinary times a bar to
those who wish to enter the publie services, as well as in many
other walks in il I'requently, too, the deformity is com
plicated by the presencee of a hernia, and in this ease the abnormal
position ol the testicle will have an important hearine upon the
treatment of the hernia, operative o otherwise.

The treatment of an undeseended testiele is thus a matter of
arcat importance, and I think that it will he generally admitted
that the results of the operations commonly emploved can
scarcely he recarded as satislactory.,

It will be neeessary, before discussing the treatment. to
briefly consider certain anatomical and pathological points
which have a practical bearing upon this.  No attempt will be
made to go into these matters fully @ they will be found ade
quately deseribed in standard surgical and anatomical text
hooks and also in Mr. MeAdam Eecles' book on the ™ lln|1<‘l‘1(‘('||_\
Descended Testiele,”™ * to whieh T am indebted in many of the

remarks which follow,

- I'he Imperfectly Descended Testicle,”™ by W, MeAdam Ecele London, 1903
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It is scarcely necessary to mention that the testes are developed
during the carlv months of factal lite, one on cach side ol the
mid-line in the region of the kidney, and that the deseent of these
organs to the serotum takes place during the later months, the
process being completed before birth.  Sinee. however, imperfeet
deseent must depend upon some abnormality in the natural
process, it will be well to briefly consider the manner in which
this change in position is bronght about.

The spermatogenie tissue of the testicle is deve loped from the
germinal epithelium ol the genital ridge. which is situated to
the inner side of the Wolflian body I'rom the latter structure
is developed the exerctory apparatus of the testicle, ineluding
the coni vaseulosi, the vasa efferentia, the rete testis, and also
the cells lining the basement membrane of the seminiferous
tubules.  From the Wolthan duet are derived the convoluted
tube of the epididyvmis, the vas deferens, the ejaculatory duet
and the vesiculie seminales.  The rudimentary testicle and the
Wolllian body soon become suspended from the dorsal region
of the peritoneal cavity by a mesentery known as  the
mesorchium.  This peritoneal fold is continued in an upward
direetion to form the plica vasceulosa, in which the blood-vessels
pass to and from the testicle, and in a downward direcetion, where
it is known as the plica gubernatrix. beeause the gubernaculum
here passes forwards to reach the lower pole of the developing
oland.

The gubernaculum appears during the fourth month of fatal
life, and reaches its maximum development during the sixth
month., when it forms a definite cord-like structure extending
from the testiele to the groin. It is at first t'l\lln;»n\ul ol con
neetive tissue, but, later, musele fibres both of the striped and
unstriped varieties are found, the former being derived from
the muscular fibres of the t|l\t‘|<v|lll|: H|||h|ll( muscles of the
abdominal wall in the region of the inguinal canal.  Above it
is contained in the plica gubernatrix, and is attached to the lower
end of the testicle and epididymis;  below, its attachment is
more complex. It traverses the abdominal wall along the
course of the inguinal canal, where part of its fibres blend with

the muscles, but the main part of the structure is continued down
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beyvond this to the superficial tissues of the groin, where som
fibres are attached to that portion of the skin which eventually
becomes the serotum : others are directed inwards, and are
attached to the pubis and the root of the penis, while other fibres,
again, may be traced to Scarpa’s triangle and even to the
perineum, where they may be attached to the ramus and the
tuhe rosity ol the ischinm.,

In the sixth month the processus vaginalis makes its appean
ance,  This pouch-like outgrowth of the peritoncum is neither
|»I|||f<| down l)}\ the cubernaculum non ||l|~|1|x| down bhefore the
advancing testicle, but appears to be a truc outerowth ol the
peritoncum through the abdominal wall in the situation of the
inouinal canal in front of the gubernaculum. deriving, as it
extends towards the serotum, coverings from the internal and
external oblique muscles.  This gives an explanation ol the
fully formed processus vaginalis and tuniea vaginalis. which are
commonly present even when the testicle, owine to the failure
of the normal process of deseent, may never even have entered
the inguinal canal,

There is still a good deal of uncertainty as to the actual
mechanism by which the deseent of the testiele is brought about,
especially as to the part played by the agubernaculum.  Probably

the |)|‘|||('Iir‘w ol 'III|1‘1§|I.I| orowth.” as seen in the marked

1|1\w||>[»|x|l nt of the lumbar region of the spine at this stage ol
foetal <|t\1|w|'||nl«t. has a vood deal to do with the change in
position ; if there is a rapid inercased growth of the structures
bounding the posterior wall of the abdominal cavity above the
level of the primitive te stiele, ;|u'u||||~:||||u| I..\ a comparative |_\
small increase of the structures below this level, there must
naturally be an apparent movement of the testiele towards the
lower part of the pe ritoneal cavity.

The presence of muscular fibres in the gubernaculum suggests
that this structure may exert some active influence in drawing
the testicle down towards the serotum, but, on the other hand,
the scattered nature of these muscular elements and the presence
of cellular tissue has led many to regard it as having a more
passive function, viz., that of drawing the testicle towards the

serotum by a slow fibroid change and contraction in the con
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neetive tissue. It is possible that the action of the gubernaculum
may be still more passive ;s it may act simply as a ligament

attaching the testicle to the serotum. so that. as the surrounding
parts grow and the Ligament does not inercase, the testiele
aradually assumes a lower and lower position in relation to the
abdominal wall and contents. It would seem that the deseent
ol the testicle can be explained by a combination of the two last
suppositions without assuming anv active contraction ol the
gubernaculum.  In any case, the known attachments ol the
cubernaculum in the foetus : the relie of this structure. in the
normal adult, connecting the testiele with the skin of the serotum
and its arrangements and attachments in cases ol imperfect
deseent, and especially in malposition or cetopia testis, strongly
sugeest that it has a very important function in the deseent
ol the testiele from the foctal to the adult position.  For the
purpose ol comparison it mayv be pointed out that, in the
female, the ovary undergoes a similar though less extensive
process of deseent,

The testicle attains a position opposite the internal abdominal
ring in the sixth month, enters and traverses the inguinal canal
during the seventh and eighth months, and reaches its permanent
position in the serotum at the end of the eighth month.,  That
part of the peritoneal pouch which occupies the serotum becomes
the tunica vaginalis. while the channel of communication with
the peritoneal eavity should rapidly atrophy and elose. so that
the whole process of deseent of the testicles and elosure of the
processus vaginalis should be complete at birth,

Lhnormal Positions of the Testicle. The testicle mav e
arrested at any point in its deseent between the abdominal
cavity and the serotum.  Henee three stages of imperfect
deseent are recognised @ (1) It may be retained within the
abdominal cavity so that it cannot be felt on palpation.  (2) It
may be situated within the inguinal canal.  (3) Tt may traverse
the inguinal canal. but be arrested just below the external
abdominal ring.  In all varicties a certain amount of mobility
is generally present. Thus the testicle may be oceasionally
palpable in the inguinal canal, and. at other times, completely

disappear into the abdominal cavity, or. on the other hand,
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mav sometimes leave the canal below and be felt just below the
external ring.

To these three varieties may |l||||:||n\ be added a fourth, and
a less serious.  The testicle has reached the serotum. but hangs
at a higher level than normal and is probably decidedly smaller,
This condition is often associated with a hernia, and it is whil
examining the latter that the condition of the testiele is noticed.
Attention was drawn to this by Mr. J. G. Calverlev.® who points
out the desirability of calling the attention of the patient to the
condition of the testicle before operating on the hernia lest
the difference in size should be noticed afterwards by the ) nt
who would then probably attribute it to the operation

In addition to imperfeet deseent of the testiele. abnormal
desceent, or cctopia testis, is occasionally met with. Here the
testicle passes through the imcuinal canal. but, instead of entering
the serotunm. reaches some abnormal situation.  Four varicties
of this condition are recognised. (1) It may. after leaving the
external ring, pass upwards and outwards toward: the anterion
superior spine of the ilium,  (2) Tt may pass mwards mm front
of the pubis to the root of the penis. (3) Tt niay pass backwards
into the perineum. - (F) Tt may pass downwards and outwards
into Scarpa’s triangle ; it is often stated that. in these cases,
the spermatie cord traverses the erural canal instead of the

I
all. this is certammly a very

inguinal canal. It it happens at
rare occurrence. and. as a rule. the testiele has followed its
normal course through the inguinal canal in spite of its unusual
destination.

Manyv causes have been suggested, hoth o ||(|’u||<4" deseent

). 63, ¢ ¢ / 1917, \ |

' 1 1! | el ] 1
Nearpa 1 nule 1 n ma tandard worl "
hished during the last few vear \sa e cference nt ny re led ca
but if any such is given, it generally turns out, on looking up th rivinal reference, to
be a clinical example of an abnormally descended testiele situated in Searpas trin
n which descent through the erural canal is inferred. but is not verttied by operation or
dissection For example. Mr. Jacobson, in | hool I ( f the Male Organ f
Generation (uot v an example ‘ 1 test rura \ D
W. Fowler (Lancet, 18390, \ | p. 09 I'hough in tl case the testicle wa tuated
in Scarpa’s triangle, there is no eviden from the published acconnt of the ease that
the testicle and the spermati wd had traversed the erural canal instead of the inguinal
wnal Mre. MeAdam Eccles (/ t s tl i ftl normalit
v very doubtful, a statement with which 1 thorongl 0 I have never met with
uch a case and kne 1 pre ration w h show | umple

in the Royal Colleg
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and for abnormal descent. It will be best. perhaps, to consider
the latter condition first. for here the deseent has been satis
factorily accomplished, but, for some reason. the normal position
has not been attained : often it will he found that the testiele
has actually travelled further than would be necessary for it
to reach the serotum.  There is very Little doubt that, in most
cases of ectopia, the abnormal position of the testicle is due to
some abnormality about the attachment of the lower end ol the
oubernaculum It has been seen that this structure, normally,
is connected with a number of straetures in addition to the skin
of the serotum, and the abnormally deseended testiele appears
to be drawn into its unusual position by the action of one or more
of these groups of fibres Probably the attachment to the
serotum is weaker than it should he, and the testiele is displaced
by the action of the stronger fibre

For example, in perineal cetopia, it would seem that the
testiele is drawn bevond the serotum into the perineum by the
action of the fibres of the gubernaculum which pass to this region.
and which may be attached to the ischivm : presumably this

fasciculus is. in these eases. stronger. or at anv rate has a
stronger action than., that division of the gubernaculum which
has a serotal attachment.  The abnormal arrangement of the

cubernaculum  may  be  verilied at  operations  for  ectopia
tests.,

Another possible cause of the cetopia is that the testis may
be displaced to its unusual position by the pressure ol a co
existing hernia.  This is especially likely when the testicle is
displaced cither towards the anterior superior spine or into
Scarpa’s triangle.  The occasional association of an interstitial
hernia with a displaced  testiele strongly suggests that  the
unusual position and arvangement of the hernial sae is due to
some interference with the deseent of the hernia |-_\ the testicele,
and, il this is so. it would seem to be equally possible that in
some cases the pressure of the hernia might have an effeet in
displacing the testicle.

The gubernaculum s likewise, inall probability, mainly
responsible for the imperfeet deseent of the testiele, though it

is likely that other factors also play a more or less important
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part.  Weakness of its attachment to the serotum, deficiency
of its muscular action. and attachment to the superficial tissues
ol the eroin in the neighbourhood of the external abdominal
ring. have all been sugeested as '.xl\\ll»lr causces, and the latter
condition is often noticed during operations. It is also very
probable. though. so far as T am aware, it has not been verified
by actual dissections, that there may be some abnormality
about the upper attachment of the gubernaculum to the testicle.
Normally it should be conneeted with the lower end of the
testis and epididymis, but should this be weak or absent, and
should the gubernaculum end above in the extraperitoneal tissue.
or should its main connection be with some other structure, it
is manifest that the normal descent of the testicle would be
jcopardised.  The fact that the imperfeetly deseended testicle
acnerally shows, also, many signs of arrested development is
decidedly in favour of some abnormal process occurring here,
and it is coneeivable that some error in the formation of the
oubernaculum in this situation might., by tension or pressur
upon the vessels, interfere with the development as well as with
the normal process ol deseent.,

\ number of other conditions, among which are the following,
have been deseribed or suggested as possible causes of imperfeet
deseent. The long mesorchinm, which is generally present, may
allow the testicle to hang so freely in the peritoneal cavity that
it may fail to enter the inguinal canal. or may only do so at such
a late stace that «'nnl!ih te descent is ll|||ul\\)|'|r. However, the
persistence of the mesorchium, as will be explained later, may he
due to the absence of the normal pull and guidance of the
oubcernaculum.  Peritoneal adhesions, the result of intrauterine

peritonitis, may, in some cases, unduly limit the mobility of the

testis @it s, however, very unusual to meet with any traces of

these during an operation.  Also, shortness of the vas deferens
and the veins of the spermatie plexus have been suggested as
causes : though these are sometimes found, they are more likely
to be the effeet than the cause of imperfeet descent.  The same
is probably true with narrowness of the inguinal canal and poor
development of the serotum, both of which have also been

regarded as causes.  Over-action of the eremaster musele seems

—
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rather a fancitul cause of imperfeet deseent.® but it may here be
pointed out that, in infants and children, strong action of this
muscle may oceasionally draw the testicles up to the external
ring. or even to a still higher level.  This action is only tem
porary. but it must be remembered that, in a ehild, absence ol
the testicle during an examination may be due to this eause

the true condition will be obvious if further observations are

made,
The Anatomy of the Imperfectly Descended Testicle.

The examination of pathological preparations and the observa
tions made in the course ol operations show that, in many ways
the anatomy of the undeseended differs from that of the normally
desceended testicel \s these anatomical faets have an important
bearing upon the operative treatment, it will he necessary to
briefly consider them.

The tuniea vaginalis 1s alwavs present and 1s often re

markably large and bagupy It commonly extends to a much
lower level than the testicle : for instance, it may fully occupy
the serotum while the testis itsell s arvested in the inguinal

canal.  This agrces with the mode of development, for we have

seen that the processus vaginalis of the faetus is neither pushed

* Mr. Ja Diseases of the ) Organ ( D 410
¢ ' s m \ \ "
canal }‘Vl un n e I "t ! i tron I 1 L ] 1 ] then
permanently remained in the abnormal p ling. Iy, « f imperfeet
le nt

I have recently had m f \ ! ] e
testicle appeat to have been permanent retract the imguima tnal . W

ed nineteen vears, was admitte ( Hospital with the following histor In
Tune, 1918, while engaged in | er, he sty I himself rely
lifting the trunk of a tree weighin hout tl Iredweight ; he felt thin
up into his groin, and, on examining himself, found that the left testicle had disappeared
from the serotum At the same time, or | t it v swelln tppeared in the left
groin Fhe patient states that until this tis I ‘ les had nt in the

rotum, and that they were of equal size vso tl had never suttered from hernia,
ind had never had any swelling in the groin. Hw fatl e mother both confirmed
this history, and were emphatic that nothin thnorn ever been noticed before
the accident I'he retracted testicle had never since tl t returned to its normal
position.  On admission there was a small hernia, and ticle, which could be felt
in the inguinal canal, could be manipulated just through the external ring ; the left
side of the serotum was well developed At the operation the anatomical condition
found was that of an imperfeetly descended test there was a large tunica vaginali
which connected with the peritoneal cavity by means of a patent | essus vaginal
and the testicle was smaller than the normally placed right t

Here the same strain which drew the testicle up into the inguinal canal appears to
have forced some abdominal viscus into the hernial sac for the first time I'he pain
produced was slight, and on admission to hospit t ensation in the displaced

testicle was diminished
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down by the testicle nor pulled down by the gubernaculum,
but is an outgrowth of the peritoncum. In practically all cases
the processus vaginalis is not obliterated, and henee hernia is
a very frequent complication.  Not infrequently the hernia
occupies the inguinal canal. its further deseent to the serotum
being apparently  hindered by the presence of the testicle,
Even when no hernia can be deteeted. it is extremely probabl
that a patent processus vaginalis will be found at the operation,
When the testis is abnormally placed in Scearpa’s triangle. o
is displaced towards the anterior superior spine, the condition
of the tunica vaginalis is similar, and there will probably be a
co-existing actual or potential hernia.  In perineal and penile
ccetopia, both of which are very rare. a hernia is unusual.

The testicle itsell is generally smaller than the normally
placed organ when the imperfeet deseent is unilateral, and
smaller than it should be at the age of the patient when the
condition is bilateral ; it is also softer to the touch.,  Oceasionally
it is but lLittle, il anv, smaller than the normal organ, but, on the
other hand, it may have undergone atrophy to such an extent
that it is only the size of a bean or. indeed, it may disappear,
leaving no trace exeept upon histological examination. I met
with such a case about a vear ago. The patient was a man
about twentv-five vears of age. with a right inguinal hernia ;
the right testiele was missing from the serotum, and. as far as
the patient was aware, there had never been any evidence of its
existence, There was, however, in the inguinal canal, an ill
defined, slightly tender mass, which was thought to be the
missing organ. \t the operation no trace ol the testicele could
he found, even I',\ a finger introduced through the neck of the
sac into the peritoneal cavity, A cord-like structure at the
upper end of the sae was thought to be the vas, and this could
be felt to pass over the brim of the pelvis in the usual manner.
On tracing the vas downwards, it gradually got smaller and
at last disappeared, without any trace of the testicle being
met with,  The whole sae, and with it the vas, was removed
accordingly Histological examination of the upper  part
showed the presence of a normal, but rather small, vas: sections

of the lower end showed the presence of a number of tubules in
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the wall of the sae. and these apparently represented the rudi
mentary epididymis.  In this ease. maeroscopically, the testicl
had completely disappeared.

The epididymis is also generally small, ill-developed and
loosely conneeted with the body of the testiele.

\s a rule, the testiele is attached to the back of its peritoncal
sae by a well-developed mesorchium, and. on this account, it
mayv have a considerable amount of mobility,  This mesorchium
is a persistenee of the faetal structure. which is always present
at an carly stage of development.  Tts association with an
imperfectly descended testis inan adult may possibly e du
to failure on the part of the gubernaculum to draw the testicle
down behind the peritoneum to its normal position within the
tunica vaginalis

In the normally placed testiele in the adualt fibrous remains
ol the gubernaculum can be recognised, attaching the lower part
ol the tuniea vacinalis and the testicie to the bottom ol the
serotum.  In the same way, in the imperfeetly deseended organ.
the remains of this structure can be recognised. thoueh its mam
attachment will probably be to the superficial tissues of the groin
or to some other of the insertions already deseribed

The serotum may be fully developed. but is often only im
perteetly formed.  This is especially likely to be the ease wher
the imperfeet deseent is unilateral.  In this case the side of the
serotum  which contains the fully  deseended  testis is well
developed. but the other side, which has never been occupied,
may be so small that the median raph¢ is more nearly horizontal
than vertical.

\s might be anticipated, there is generally a good deal of
weakness and stretehing of the structures which bound the
inguinal canal. the result of the presence of the testiele and
very probably, also, of a hernia. This is shown chicfly by the
incercased size of the internal abdominal ring and a thinning out
and laxity of the lower fibres of the internal oblique.  The
condition of the external oblique and of the external ring will
depend largely upon the situation of the testiele and the size
of the hernia, but, if the hernia is of fair size, or il the position

of the testis varies between the canal and the groin, the ring will
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probably be enlarged and the aponeurosis stretehed.  Since,
however, the patients will nearly always be children or young
adults, it may be regarded as probable that the structures
involved will recover when the source of weakness has been
removed,  In those cases where neither testis nor hernia has
ever passed through the external ring this potential opening may
be small and ill-developed

|l|||>< rfeet deseent of the testicles is sometimes associated with
other deformities due to ill-development.  Thus it is likely to
be present with ectopia vesicae, and is oceasionally found with
cpispadias, hypospadias and eleft serotum (pseudo-hermaphro
ditism).

Many of the above anatomical points have a practical bearing
upon operative attempts to transplant the imperfeetly o
abnormally descended testiele to the serotum. It will be well
here to enumerate the various structures which may mechanically
hinder this procceding, or which may, after the transplantation
has been carried out, tend to dreaw the testicle back to its former
position.

(1) The Peritoncal Connection of the Testicle.— 1t has been
pointed out that, in practically all cases of imperfeet deseent,
there is either a hernia or the sae of a potential hernia.  The
testicle is connected with the upper part of the sae rather than
with the tunica vaginalis, and henee, to enable the testis to reach
the serotum, the hernial sac between it and the peritoneal cavity
must be removed,

(2) The Fibrous Remains of the Gubernaculum.— These must b
divided or torn through to efliciently free the testiele,

(3) Fascial Bands. derived probably from the Infundibuliform or
Intercolumnar Fascice.—These ean be cut across or torn through,

() The Cremaster Muscle and Fascia.—This also can b
divided.

(5) The Undeveloped Condition of the Serotum.—In unilateral
imperfeet deseent, though the affected  side may be badly
developed, the opposite side will probably be well formed.
Sometimes, in bilateral cases. the serotum may be represented
only by an area of corrugated skin.

(6) Imperfect Development of the Inguinal Canal.—1f  the
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external ring is badly developed. this ean he enlarged and
stretehed.  In those rare cases where the whole eanal is un
developed, the testiele will be entirely within the abdominal
cavity, and it is unlikely that transplantation will be feasible.

(7) Undue Shortness of the Spermatie Pleaus of Veins.— This is
unusual, and must be distinguished from the presence ol the
fascial bands which have been mentioned aboy

(8) Undue Shortness of the Vas.—As arule, this strueture is lax
and can usually be drawn down.  For it to he so short as to
prevent transplantation is rare,

It will be noticed that. of the above. the first six eauses can
be overcome.  The last two are. however, more serious ;  fo
any division of the veins or injury to the vas will certainly he

followed by atrophy of the testicle.

Physiology of the Imperfectly Descended Testicle.

It is certain that, in the great majority ol cases, the 1
|nl|>~'(‘||_\ or :n|ll|ril|l|:|||) descended testicle is functionless, at
any rate as regards spermatogenesis., This is true in those casces
where the testicle is of normal size. or but little smaller, as well
as in those where it is small, solt and obviously atrophicd.
Though ol t'u|||,»;||‘:bll\1|_\ small ll|||ml‘|.t|u‘| where HIII_\ one
testicle is concerned, it is a serious matter where the condition
is bilateral, for, under these ecircumstances, the patient will
probably be completely sterile.  But, though the function ol
spermatogenesis is absent, that of producing the internal seere
tion necessary for the development of seeondary male characters
is generally, but not always, normally carried out That the
spermatogenic funetion is lost is shown by the fact that such
persons are unable to beget children, and is also confirmed by

the histological examination of retained organs after removal.®

* Mr. L. B. Rawling, Practitioner, 1908, Vol. LXXXU!., gives an account of a seric
of cases of imperfectly descended testicle, 50 of which were treated by exeision.,
Of these 27 were examined microscopically, with the following result

15 case 'he testicle was atrophie, with increase of fibrous tissue, with imperfect
epithelinm, and with deficient or absent spermatogenesi

10 cases dut little alteration from the normal ; definite spermatogenesis present

l cas F'uberculous disease

1 case.  Malignant,
I'hese figures indicate that the spermatogenic function is not so gener ly lost asi
usually supposed
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The microscopical characters of an undeseended testis are thus
deseribed l\.\ Mr. MeAdam Eeeles (7 The |l||||< ricetly Desceended
Testis,” p. 17): = The seminiferous tubules. or what should he
seminiferous, are smaller, more widely  separated  from  one
another by the interstitial tissue, and are fewer in number, and
probably shorter in length, than those of the normal organ.
Between the tubules themselves there is mueh loose conneetive
tissue. which is rich in blood-vessels, in spite of the otherwise
ill-development of the gland Scattered throughout this tissn
there are nucelei, belonging almost certainly to peculiar inter
stitial stroma cells,  In some sections these appear to have
undergone considerable development, both in number and siz

What their funcetion and significance may be is still problematical,
Possibly they are associated with an internal seerction of the
organ, a scerction which may be needful for the full development
of the male characteristies, and the faet that they are present
so uniformly and in proportionately sueh large numbers in the

imperfeetly deseended testis may point to the fact that they
peculiarly necessary for this purpose in the absence ol sperma
tozoa-producing tubule cclls.  The basement membrane of the
abortive tubules is well developed, but the lumen s filled with a
mass of granular débris. containing a large number of nuelei
of various shapes and sizes, these being probably derived from
the cells lining the tubule.  Neither spermatoblasts non
spermatozoa can be demonstrated in the tubules of by far the
larger number of imperfeetly descended testes.,

In rare cases the spermatogenie function is not lost, even
when there is double imperfeet deseent with very small testes
or when both organs are arrested within the abdominal cavity ;
this has been proved, both by the presence of normal tubules and
active spermatozoa, on histological examination, and also by
the fact that these persons have proved to be capable of pro
creation,*®

The relation  between  imperfeet  deseent  and  imperfeet

* Many examples of this are recorded in medical literatur I'here 1s, however,
vidence that those in which spermatogenesi normally carried out are young men
mostly under thirty vears of age In men over thi ¢ the imperfeetly descended
organ is nearly always functionle In the majority of cases under the age of thirty
the spermatogenic function is absent ind the proportion of functional organs i

probably small
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anatomical development of the testiele, with absence of its chiel
function, is a question of great interest. and is still a matter of
uncertainty. It may be primarily developmental : that s,
from the first, there may be associated with the condition which
leads to mimperfeet deseent some :||vllu|l||.«|l|_\ of. or which reacts
upon, the germinal epithelinm and prevents its normal growth
and development.  In this case no treatment at any time can
restore the spermatogenie funetion.  Or it may be that full
growth and functional development are possible, and do take
|r|.|(‘u up to the time ol }xllln rtv ; at this e riod, when the final
stages should take place, the abnormal situation of the testicle
in some way interferes with this and atrophy soon follows.

Another view is that full anatomical and funetional develop
ment are [m\\IMr. and iy indeed take |'|.‘n'|. but that certan
pathological processes, especially recurrent attacks ol inflam
mation, which are particularly likely to occur in any mal
position of the testis, lead to degenerative changes, accompanicd
by atrophy and loss of function

Facts may be brought forward and cases quoted in support
of each of these views, and it is possible that cach of them may.,
upon occasions, be the actual canse of the loss of the spermato
genie function,  In the two last it will be noticed there would
be some hope that, it the testicle was transplanted into its
normal position at an carly stage before degeneration had
occeurred, the Spe rmatogenie function might not b rul|||r|(|1|_\
|‘F\'.

The important practical point to remember is that the ab
normally placed testicle has usually the power of producing its
important internal seerction, and that it may occasionally still
possess its  spermatogenie function. Conservative treatment
should, therefore, be preferred to exeision, even in unilateral
cases, unless atrophy is excessive, and, in bilateral imperfeet
descent, it is still more important to preserve the organs by
transplanting them to the serotum or, if this is impossible, by
returning them to the abdominal cavity.

In children, beyond the deformity, and possibly the presence
of a hernia, there may be no symptoms, but in an adult it is

extremely likely that there will be pain, which may be so severe
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as to completely incapacitate the patient. The pain is dug
cither to injury or to definite attacks of inflammation, which are
probably of traumatic origin.  The liability to injury depends
upon the fact that, in its abnormal position, the testicle is less
mobile. and thus is more liable to blows as well as to slighter
injuries, the result of friction from the elothes or even of muscula
action. The most serious result of injury is the oceasional
occurrence of torsion of the spermatie cord. which, though a rare
contingeney, is more likely to ocenr with an imperfeetly
deseended than a normal testicle, owing, most probably, to the
presence of a definite mesorchium and the large tunica vaginalis
Torsion is likely to be followed by gangrene, and will generally
call for castration.  More frequently there are definite attacks
of orchitis, or a chronic inflammation may oceur, giving rise to
persistent and disabling pain \ common complaint is that,
after walking a short distance. severe pain occurs, which renders
rest imperative before further exertion can be undertaken,  This
1S ]n’n}x:tM\ due to friction with the elothes or to slight mjury,
owing to the movements of the hip in walking. Inflammation
mayv also be due to anv of the causes which lead to orehitis, for
instance, alter mump or to epididymo-orehitis,  which s
sccondary to infeetion of the prostatic urethra.  The most
important of these is gonorrhaea, and in the event of septie
infection occurring, which is fortunately very rarve, the process
may, owing to the patent processus vaginalis, extend to the
peritoneal cavity.  These inflammatory complications are likely
to occur when the testicle is arrested in the abdominal cavity,
as well as when it is in the inguinal canal or in one of the other
abnormal positions.  These repeated attacks of inflammation
must have an important effeet in inercasing, even if they do not
actually produce, atrophy

Occasionally a hydrocele may be present, and this may be
cither of the type of the ordinary vaginal hydrocele or may be
secondary to inflaanmation.  The swelling may be reducible
or irreducible, though the latter does not necessarily mean that
the communication with the peritoneal cavity is closed.

The imperfeetly descended testis is liable to be the seat of

growths, both innocent and malignant, similar to those which




Anatomical and Pathological Considerations 65
o 2 }

may occur in the normally placed organ.  Of these the malig

nant growths are by far the more important. It is often stated

that when the deseent is arrested the testis is more Liable t
malignant growths than when it reaches the serotum.  Though
specimens are to be found in every muscum, this statement is
open to question, and, if there is any inereased liability to the
development of malignant growths, it is certainly not very
marked. Both sarcoma and earcinoma may occur, hut the
former is the more common @ in cither case the prognosis is very
Il:l!l‘

Owing to the probable co-existence of a hernia and the lability
to the above symptoms and complications, it will he seen that
the treatment of eases of undeseended and abnormally deseended
testicle is a matter of great importance, and often of considerable

urgency.

* Mr. Russell Howard, in a paper on ™ Malignant Dise I
froner, 1907, found that in fifty-seven cas vdnitted to the 1 ver a
period of twenty years the testicle was abnormall woimpert non
fewer than nine I'hese tigures are in favour of the view that the imperfectly descended

testicle s more hable to malignant disease than the normally placed organ




CHAPTER V.

Tue Overarive TrearveNT or Tne IMrErrecTLyY DESCENDED

TrsTICL

Tur treatment o

the abnormally placed testiele is essentially
operative,  Palliative treatment may, however, he required in

o

where a hernia is present and where it is thought to be
advisable to postpone the operation on account of the age ol the
patient : it will also be ealled for if operation is refused, orif, for
any special reasons, this is considered undesirable. The wearing
of a truss is often attended with considerable difliculty.  In
some eases. where the testiele is below the external ring, the pad
of the truss may be arranged so as to support the hernia without
pressing on the testiele s in other cases, where the arrest is cither
abdominal or inguino-abdominal, both hernia and testis may be
kept back in the abdominal eavity.  Pressure on the testicle by
the truss is likely to cause pain, or even severe attacks of orchitis,
and this is most likely to occur where the testiele is retained in
the inguinal canal: when these complications occur it is im
,nrx\ll»lr for the truss to be worn.,

Three methods of operative treatment are possible. (1) The
testicle may be transplanted to the serotum.  (2) It may be
excised,  (8) It may be freed from its attachments and returned
to the abdominal cavity. It is often impossible to be certain
as to which of these procedures should bhe adopted until the
testicle is seen and its connections examined in the course ol
the operation : much will depend upon the degree of atrophy
present, and the length of the veins and the vas, conditions
which cannot he determined by an ordinary clinieal examina

tion.*  The patient or his relations should. accordingly, always

* It is certainly very unusual for there to he any difficulty in transplanting the
testicle to the rotun. provided that the methods deseribed later are carried out, when
the testicle is arvested in, or just below, the inguinal canal.  When the testicle cannot

be felt, and has never left the abdominal cavity, this difficulty may be met with
I cannot help thinking that in some cases, where the veins are considered to be unduly
hort, the tense bands which hinder replacement are really fascial bands derived from
the sheath of the spermatic cord.
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bhe informed of this.  Thoueh no definite rules ean be given, and
cach case must be treated upon its merits, the following con
siderations will ||1||» in the deeision as to the most suitable
method of treatment,

xcluding torsion of the cord and malignant discase. both ol
which will eall for removal of the diseased organ. eases of im
perfeetly or abnormally deseended testicle presenting themselves
for operation may be divided into two main elinieal groups
In the first, the patient sceeks treatment on account ol the
absence or the unusual position of the testicle, or for some
svymptom, probably pain, to which it gives rise In the second
group, treatment s songht on account ol some (‘HI|||>||A‘:|||HII.
aenerally the presence of a hernia or a hydrocele, the testiel
itself not giving rise to svmptoms, and being recarded by the
patient as ol minor importance.  In cither group the trouble
may be unilateral or may affeet both sides.

In the first group, when the malposition is unilateral and the
normally placed organ shows no sign of arrested development,
the TN rlcetly desceended testiele should, il |m\~'|l|t: bhe trans
|.|.r||lul to the serotum. If, however, it 1s small and ;||I’4'[)||!H|_
or il some condition, such as shortness of the cord, renders
satisfactory transplantation impossible, it should be exeised ;
sinee the opposite testiele is normal and healthy, there is no need
to return the atrophied organ to the abdominal cavity.,

When both testicles are imperfeetly deseended, neither should
be exeised, on account of the unce rtainty of the functional power
ol cither organ.  The ideal treatment is transplantation to the
serotum, but should this be found iln]m\\ihl« owing to some ol
the reasons alveady enumerated, the testis should be freed from
its peritoneal conneetions and returned to the abdomen.  Even
in this group of cases, where there is no obvious hernia. it is
practically certain that a patent processus vaginalis is present,
which will allow of this being casily done.  When returned to the
peritoneal eavity, the testis is less liable to injury and to attacks
of inflammation than if it is in the inguinal eanal or in the groin
just helow the external ring, and its functions are just as likely
to be performed there as in cither of these other abnormal

|n)\ll 1ons.
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In the second group of eases, though treatment is especially
required for the hernia, the disposal of the testiele is an essential
part of the operation.  This is carried out upon similar lines to
those already indicated.  If the condition is unilateral. the
hernial sae should be removed, and the testiele then be trans
planted to the serotum ; if this is impossible, or if the testis is
already  atrophied. it should be exeised. provided that  the
position, size and development of the other organ are normal
It o hernia complicated by imperfeet deseent of the testiele is
present on both side transplantation to the serotum is the
best treatment, and. [ailing thi abdominal replacement s
indicated.

It will be seen that, in both groups of eases with double
imperfeet deseent, it is a general rule that exeision is undesi
able, and that abdominal replacement is to be  preferred
to this.

In cases of double imperfeet deseent of hoth groups, it is hest

to operate first upon one side. and to allow

e riod of soni
months to clapse before operating upon the other. The effeet
of the operation upon the size and condition of the testiele can
thus be estimated. and this may have an important bearing upon
the scecond operation. Thus, if the transplanted testis shows
signs of further atrophy and degeneration, it is probably best,
at the second operation, to replace the other testiele within the
abdomen : on the other hand. i the first transplantation is
suceessful, the surgeon will be encouraged to try the same
operation upon the second oceasion

It may be said. in unilateral eases, that, as it is extremely
likely that the organ is devoid of spermatogenie function, and
as the normal testicle of the opposite side is quite funetional,
both as regards spermatogenesis and the production of the
internal seerction, there is no objeet in preserving a useless
structure. It may, however, be pointed out that the question
of loss of function is always uncertain, even when the testicle is
much smaller than normal. and that it is just possible that a
successful transplantation may be followed by further orowth
and functional development @ also, especially it the operation

is performed upon a young adult, the patient is generally anxious
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to have the organ preserved. it this can possibly be done. quite
apart from any question ol funetion.  On these erounds con
servative treatment should be tried whenever possibie, even
when the deformity i unilateral

The next point to consider is the most suitable age at which

the operation should he undertaken, It is certainly desirabl
that the operation should be performed before puberty, for
alter this date there can be very little hope of further develop
ment or return of function. Tt is also equally advisable that the

operation should not !It“lll“t’l! alt too carly an ace.  One
reason for this is that, during the first few vears of life, it is still
possible that normal deseent of the testes to the serotum may
he completed. even though both organs may at first apparently
have been arrested within the abdomen.  Cases ol the deseent
ol apparently retained testieles have been recorded even up to
the ace of filteen or sixteen vears.,

Another reason is that i vounge ehildren the smallness ol

t|u‘|i:|||\ the A|‘|u,u'_\ ol the tissues and the ',.-w||x|. il 1|l\||..|.

ment of the serotum, may seriously tell against the suceess of
the operation.  Generally speaking, the most suitable time s
between the ages of six and twelve vears, the latter being

preferable to the former.

It is. however. by no means uncommon to meet with this
condition in voung adults between the aves of filteen and thirty
vears, generally in association with a hernia. In such patients
there have usually been few or no symptoms until some change
of occupation, generally from a sedentary to an active life, forees
them to seck for treatment.  Cases of this deseription were not
uncommon among reeruits and soldiers on foreign  servied
when questioned as to why they had not been treated before
they generally stated that they had always been like that, and, as
it gave no trouble, they did not think that there was any need
to have anything done. These eases are treated on the lines
already indicated : the testicle is often of fair size, though
probably functionless, and transplantation can, in a considerable

'||'||')<i|"]n||_ b \!lt«‘l\\ﬁl”‘\ carried ount,
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The Operation of Orchidopexy, or Transplantation of the Imperfectly
Descended Testis to the Scrotum.

There is no need to give a detailed account here of this opera
tion as it is usually performed, for a full deseription of the
methods will be found in the standard text-books of operative
SUTgery The chiel points in the operation are as follows: The
hernial sae is fiest removed, and the testicle and the cord are
then drawn down as much as possible \ny bands of fascia
orveins which interfere with this arve divided, but, in the majority
ol accounts, the importance ol separating o dividing the lower
attachment of the gubernaculum to the testiele is only in
definitely referved to or s not mentioned.  There is also con
sdderable uneertainty as to the desivability of elosing the tuniea
vaginalis : some accounts defintely advise against this, and
ugeest that, if the serous surface ol the testiele is left in con
tact with the raw tissues of the serotum. firm adhesion and
fixation are more likely to take place \ bed as then made for
the testiele by opening up the ecilular tissue of the serotum, It
is generally agreed that simply to place the organ in this is
imsullicient, owing to the tendeney afterwards for it to return to
its former position. It s, therclore, usually fixed by one o
more sutures passing through the testicular substance and the
conneetive tissue of the serotum Foven when this is done the
tendeney of the testiele to resume its former position often

causes some immediate invagination of the skin at the site ol

fixation.  This has led to the emplovment of the following
deviees to retain the testiele in the serotum

(1) The sutures arve passed right through the skin and arve tied
over a small pad of gauze : the ends arve left long and are
ceured to a band round the patient’s thigh, or to a wire [rame
work fitted over the serotum

2) An ieision is made at the bottom of the serotum @ the
testis s brought throueh this and is sutured to the skin ol
the thigh, being, of course, replaced in the serotum at a later
date,

(3) The testiele has been sutured to the normally deseended

orean of the opposite side,




Operative Treatment

they nu|\

The above drastic measures are only temporary

as

act so long as the stitehes hold, and ccase to have any elfeet

soon as the stitches are removed or when they eut through.

The tendeney to return to the old position persists for a long

time after the operation, and henee a ease which, a few wed ks

alter, appears likely to be suceessful, may, il scen again son
months later, show that the testiele has returned to, and become
fixed in, the groin.  The patient, or his parents, may be in

structed to persevere with daily manipulations of the organ i

a downward direction, but it appears unlikely that this can

cntirely overcome the strong tendeney to retraction

In a good many cases the testicle does not develop, but show

evidenee of further atrophy, and may become merely a simall

fibroid nodule: this is gencerally  associated with retraction

towards its former position but mav oceur even thoueh 1l

remains in the serotum.  This atrophie change is probably due
to injury to the testicle and interference with its hlood supply

Kven a normal testiele is a delieate straeture, and inoan i

perfeetly descended and developed organ, which it i hoped
e

will, after transplantation, undergo further development

mjury |x|n<|I|(‘H| by transfixion and laceration ol its substane

by sutures, and the interference with its blood supply by tension

on the cord, are likely to imperil this desived result

Mr. McAdam Eeeles (" The Tmperfeetly Deseended Testis
p. 39) thus sums up the results of the operation

*Ina certain proportion ol such cases it will grow and develop

so as to become in the future a thoroughly eflicient organ

The exact number of instancees in which this happy termimation

does occur is unknown, beeanse there are no proper statisties

Jut, from the after-inspection of not a few cases
at the

on the subjeet.
where the testis has been transplanted into the serotum

same time that a radieal ulu|;|||->|| has been 'u!lnrnm.! upon

the accompanying inguinal hernia, it has been found that the

* Mre. L. B Rawlin | Surgical T
Fest Practit 1908, Vol, LXXNXL, p. 250 tod the
forty cas He ties ther follow
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testis has a very great tendeney to mount again into the region
of the superficial ring, il not actually into the inguinal canal
itsell, particularly if the case is observed some years after the
initial operation.  With regard to the second half of the question
(that of the possibility of further growth and development), if
the testis does remain in position, it will in some instances
undergo development @ but, on the other hand, should it e
retracted, it will as certainly become more atrophied. or, at any
rate, not develop. There is here, onee more, a significant want
ol definite record of the subsequent history of these cases, and
those that have been traced have not given the operator too
much satisfaction

To sum up, the reasons for the disappointing results ol
orchidopexy, as performed in the usual way, are as follows :

(1) Injury to the testicular tissues by sutures,  There must
alwavs be a good deal of tension on these, and this must cause
injury and laceration, which will be followed by an inflammatory
reaction

(2) Injury to the veins and interference with the blood supply.
\part from division of any veins, the suture, especially when
attached to the thigh or a wire cage. must tightly streteh these
vessels and seriously interfere with the cirenlation.

(3) The lack of any persistent foree to counteract the tendeney
ol the testiele to retract aflter removal of the retainming suture.

(1) Injury to the va This structure is very rarcly so short
as to prevent transplantation,  Indeed, it very often forms a
loop below the testiele, and may be here injured during the
division of its lower attachments, It has also been recommended,
when the vas is unduly short, that the epididymis may  be
dissceted away from the testicle with a view to providing
additional length, so that the globus minor is uppermost., Such
a procceding is unlikely to be suceessful, and the injury is likely
to lead to atrophy.

(5) Failure to divide the gubernaculum or faseial bands,

(6) An undeveloped  condition of the alfected side of the
serotum.  This is often an important  factor, especially in
unilateral eases.

For the past few vears T have attempted to overcome these
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adverse conditions by transplanting the testiel throueh the
septum to the opposite side of the serotum, In unilateral cases
the affected side of the serotum is often badly developed. and
frequently  the median raphe will be found  to bhe directed
obliquely or even nearly horvizontally.  In any case there is
always plenty ol room for both testicles in one compartment ol
the serotun,

No stitches are required to hold the testis in its new position :
it is prevented from retracting by the smiallness ol the opening
in the septum. The elastic action of the septum, and the weight

of the serotum and the normal testiele upply a shght but

continnons foree of indefinite duration, which counteraets the
tendeney to o retraction (Fig. 13).  The importance ol fre
division of the gubernaculum and fascial bands, extreme eare
in manipulating the testis, and preservation of the vas and veins
has already been insisted upon, and these, together with the
enclosure, whenever possible, of the testiele ina tuniea vaginalis,
are all carclully attended to in the course of the operation,
Where both sides are alfected, it s 'liv~~l|)|<_ in some eases, to

operate upon on side, 'I.HI\|I|.|I|'II!*_‘ the testiele to the opposite

side of the serotum, and then, after a suitable interval, te
repeat the process on the other side. so that the vight testiele
u('('|||>|<\1||r left, and the left testiele the ||‘_'|||,("llllll.ll'll.llll ol

the

scerotum,
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The Operation of Transplantation of the Testicle to
the opposite side of the Scrotum.

The procedure is exactly the same whether a definite hernia
is present or not 5 in the latter case, there is practically certain
to be a potential or unoceupied hernial sae, which will require
exactly the same treatment,  The carly stages follow closely
the lines of the operation for the cure of inguinal hernia deseribed
in Chapter 1L (pp. 22--28), and henee will not require a
detailed l'l\i‘l\jt“"ll.

For convenienee, the operation will be deseribed on the right
side in a bov aged twelve vears, with a testiele arrested in
the inguinal canal, but  which occasionally presents at the
external ring. A similar operation can be performed for most
cases ol cctopia testis

The preliminary preparation will b similar to that already
deseribed 1 the (»u)u s should be shaved and both sides of the
serotum prepared, the penis being covered with a roll of sterile
gauze or bandage The operation may be deseribed in the

following stages

1) Exposure of the Testicle and Hernial Sac.
(See Figs. 3 - 12, Chapter 11)

The skin ineision, about three inches in length, runs shightly
above and parallel to Poupart’s ligament, and ends below, just
above the spine of the pubis.  The external oblique aponcurosis
is exposed by frecing the edges ol the ineision in the superficial
tissues, and the external abdominal ring will be identified in the
lower part of the wound.  An incision about an inch in length
is made in the aponcurosis, in the direetion of its fibres, above
and to the outer side of the ring, ending some little distane
above this. so as not to divide the intercolumnar ligament,
The external oblique is now separated from the internal oblique,

and the lower border of the latter musele, which is |'|n|»;||»|_\ a

cgood deal thinned out, is retracted so as to bring the eremaster

into view.  This is torn through by means of a blunt dissector,
so that the spermatic cord and sae, bound together by the

infundibuliform faseia, and possibly the testicle also, are exposed

———
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just helow the internal abdominal ring.  These structures ar
now scized by disseeting foreeps and are drawn forwards, the
cremaster being pecled ol ina transverse dircetion until the
cord and sac. enclosed in their fasceial sheath, are completely
freed, and can be displaced from the inguinal canal through the
incision in the external obligue When this has been done a

pair ol foreeps. placed hehind the cord. will prevent it slipping

TUNICA VAGINALIS

back into the canal Retraction of the lower border ol the

internal oblique is now no longe required,

2) Separation and Removal of the Hernial Sac.

The sheath of infundibuliform faseia is carvefully torn through
in a longitudinal dircetion for about an ineh.  This will bring
the veins of the spermatic plexus distinetly into view, and
Im\\IM_\ the edge of the sae may also be seen at one Care s

necessary at this stage to make sure that the sac itsell is not torn
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7()
open.  As soon as the edge of the sae is seen it is seeured by
pair of Spencer Wells' foreeps ;i there is any difliculty in

the left forefinger should he lnl;lw d beneath

he well x]nlt.ltl out over at, \\II'II

identifyving this edee,
veins and

structures

n identified and
transverse direetion, with the lull)

e is, in this way

the cord and the
the u|g| ol the securcd the
e |.,.l‘.! wWay,

ac has be

|

the vas
ol a blunt dissecto \ short length of the
completely separated from the structon which form the cord
and, when this has been accomplished. the blunt disseetor, aided
by wiping movements with ganze will readily complete the
eparation up to the level of the internal abdominal ring.  The
sae 1s ligatured in the way and at the level already deseribed
(p. 81). and after the sae, a little lower down, has been seeured
by a pair of Spencer Wells™ foreeps, it is divided between these
lignture (Fig. 14). The stump slips up beneath the
ol the eure ol the

and the
v the most essential part

internal obligque

heen mrm;-f‘ ted

hernia ha

3) Closure of the Tunica Vaginalis.

of the sae is now separated from the vas
" the upper end of the epididymis is

portion
heatured and cat throueh

The lower

ovel

and vems until the

reached It is here again transfixee
on the proximal side of the ligature (Fig. 11 In this wayv that
part ol the sace between the mternal abdommal rine and the
removed, and the testiele remaims enclosed in

vaginalis (Fig. 15)

cpididymis s
v peritoneal bag, which forms the tuniea

This covering proteets the testicle during the manipulations of
the later stages of the operation, and also will allow it some
degree of mobility when it is transplanted to its new position,
Though desirable, this elosure of the lower end of the sae is not
of the pevitonceum, the tuniea

essential, and if, owing to thinne
that it cannot I

lacerated to sueh an extent
or by a qm!,l: PUrse

Ilull-:’

vaginalis become
by transfixion and hgature
i a de it

string suture, it is he

<‘|u~~41lA tl”ul
'I_\tllll(‘( lt 'n |n|<\|||l, ]""I”lllv‘i#[ \Ir‘r!|||| ;u Un‘l-|« to reconstruet
in the operation

it open

t to leave

the tuniea vaginalis, but this should be treated a

for the cure of hvdrocecele.,



ons ol
SO
wition.
b H-"
fumen
nnot he
[} l'lllu
definite

onstruet

e ration

Operative Treatment

4) Division of the Gubernaculum and Fascial Bands.

The lower attachments of the gubernaneulum are now put upon

the streteh by pulling on the tunica vaginalis and testiele. The

strength and extent of these vary a good deal, but, as a rule,

which has the advantage that it is

they can be torn througl

less likely to he followed by bleeding than when knife or seissors

have to be employed \lter separation, the gubernaculum is

SPERMATIC CORD -

LIGATURE

transfixed and ligatured by a needle threaded with strong

this. as a rule. should also pass through the lower part
| |

catout
The downward prolongation

of the tuniea vaginalis (Fig. 15)
and the size of this structure enable this to be done without fean

of injury to the testiel It is important, however, to remember

that the vas olten Torms loop  which extends in the tuniea

distance helow the epididymis : this ean

vacinalis  for some
he deteeted by inspeetion and palpation, and. when this is done,
it is casy to make sure that it is not included in the ligature,
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This heature is not eut short, but the extremitios of the free ends,
cach ol which should be about six inehes in length, are seeured
by a pair of Spencer Wells™ foreeps (Fig. 16). - The cord is next

inspected, and any faseial bands remaining from the sheaths ol

9 VAGINALIS AND TESTICLE

MEDIAN RAPHE OF SCROTUN

BED PREPARED FOR
RIGHT TESTICLE

cremasterie and mtundibuliform faseie, which become  tense
and prevent the deseent of the testis, are torn across or divided,
It has already heen pointed out that shortness of the veins is
an unusual complication, and that insuflicient length of the vas
is a still rarver condition.  When these unusual hindranees to

transplantation are present  the testicle s usually  arrested
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within the abdomen, and. in any ease. they will have been

recognised at an carlicr stage in the operation, and the testiele
will then b <|I\]M\M| ol upon the lines already indicated.,  The
testicle, enclosed in the tuniea vaginalis, is now only attached by
the vessels and the vas, and it is covered with gauze soaked in

hot sterile saline during the next stage of the operation

5) Preparation of a Bed for the Testicle in the
opposite side of the Scrotum.

An incision. about an inch in length, is made in a vertieal

direetion on the anterior aspeet ol the opposite ide o the

serotum (Fig. 16).  Since we are considering an operation fol
right imperfeetly deseended testiele, this ineision will be on the
left side s it is most conveniently made by squeezing the left
testicle forwards, so as to make the skin tense. The superficial
tissues are divided through the whole length down to the fibrou
sheath of the tuniea vaginalis, but eare must be taken not to
injure this struetur When the ecellular tissue has heen well
opened up the margins of the skin ineision are retra ted by two
pairs of tissue foreeps and. after any bleeding vessels have bheen
seeured, a space is cleared, either by a blunt disseetor or the
finger, between the septum of the serotum and the left tuniea
vaginalis.  The conneetive tissue is very loose, and an ample
hed ean readily be prepared @ while doing this, there is no dange

cither ol opening the tuniea vaginalis or of damaging the test

6) Transplanting the Testicle.

The foreeps, gripping the ends of the long ligature, are now
passed through the incision in the external oblique aponcurosis,
and are pushed through the external abdominal ring well down
into the serotum.  The closed blades of the foreeps are nest
pressed inwards so as to impinge upon the right side ol the
septum of the serotum near its centre, and then, by manipulation
ol the handle, they are made to present in the serotal wound
pushing the septum before them (Fig. 17) \ small incision i
now made with a knife in the septum over the end of the foreeps

with the result that the blades, with the ends of the higature, ar
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pushed right through into the serotal wound.  When the ends
of the ligature have heen seeured. the foreeps are unelipped, and
are slowly withdrawn ; while this is being done, the blades are

n]n’llul out so as to streteh open the solt parts and make a

MEDIAN RAPNE P

SEPTUM OF SCROTUMN
PUSHED FORWARD
AND PERFORATED

BY FORCEPS

channel along which the testiele ean pass to its bed on the left
side of the serotum. Though the passage from the inguinal
canal to the septum may be freely dilated, eare must be taken
not to tear open the wound in the septum too widely 3 it s
better to have this rather too small and to enlarge it later if the

testis eannot be drawn through it.

SE—
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The testicle is now replaced in the inguinal canal, and, by
steady traction on the free ends of the ligature, aided by pressure
from above, it readily passes along the channel made by the

forceps as far as the septum.  When it arrives here. the pull

TUNICA VAGINALIS
AND TESTICLE PASSI
THROUGH SEPTUM

exerted on the tunica vaginalis makes this assume a somewhat

conical shape, the enlarged basal portion of which 1s formed by
the testicle.  The narrow pointed portion of the cone. formed
| by the tunica vaginalis alone, readily passes through the small
opening in the septum : steady traction from bhelow, aided by

gentle pressure from above, gradually dilates the opening, and
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presently the testicle slips through (Fig. 18).  As soon as this
has happened, the elastie character of the septum causes the
opening to contract and thus to prevent any return to the old
position.  If the opening in the septum should be too small to
allow the testicle to pass through, the traction may be relaxed,

and a director. guided by the ligature, may be slipped through

the opening, which is slightly cenlareed by a knife run along the
oroove.,  Renewed traction will now draw the testis through into
its bed It will be seen that if the initial opening in the septum

he too large, the testicle might partially, or even completely
retract through it.  No sutures are required to fix the testiel
in its new position ; it is simply placed in the prepared bed,
which is finally washed out with hot saline solution.

At first there will, in many cases. be a tendeney for the septum
to be drawn upwards, but retraction to the old position will T
resisted by the elasticity of the septum and the weight ol the
serotum and normally placed testiele of the left side. This foree,
though slight, is constantly being exerted, and is of long dura
tion, while fixation by stitches can only act for a few days, until
the sutures are removed or eut out, It will be noticed that the
channel made for the spermatic cord passes beneath and af

some distancee from the urethra,

7) Closure of the Wounds.

The wound in the serotum is closed by a few silkworm-gut

stitehes, eare being taken that the edees are not inverted.,  The
wound in the groin is closed in the same manner as in the opera
tion for hernia: the ineision in the aponeurosis is sutured with
fine catgut (Fig. 10, Chapter 11.), and this should be continued
down to approximate the pillars if the external ring is unduly
large.  The ineision in the superficial tissues is then sutured and

the dre Sshg :I}i|i|lt(|A

8) After-treatment.

This is essentially the same as after the operation for hernia
(see p. 33).  There is. as a rule, little or no pain in the trans
planted testiele : orchitis is unlikely, as there has been no

\lltlll‘ill{_‘ or illi“l_\ v'l.”l( testis, There may h some illillll':l'iu“
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and shieht tenderness around the testiele and cord. 11 this
persists alter the patient gets up. reliel may be obtained by the
daily application of ung. ectacei.  Especially when it has been
impossible or undesivable to preserve the tuniea vaginalis, and
oceasionallv when this has been done. the testiele may beceon
unduly adherent to surrounding tissues @ the application ol
the ointment also often relieves this condition by rendering the
sear more supple. and thus improving the mobility of the

transplanted testicele

9) Advantages of the Operation.

The chiel advantages are that the testiele is not injured by

utures and that there is a permanent obstacle to retraction
The actual transplantation, in the majority ol case present
no particular difliculties : indeed. these are more likely to ocen

during the separation of a thin hernial sae and the elosure of the
tuniea vaginalis

It may again be pointed out that when the testiele is arrested
within the abdomen transplantation may be impossible @ the
condition should then be treated on the hines already indicated.
I the imperfeet deseent is bilateral. the other side may he
operated upon after an interval of some months, when the result
of the first operation will have an important bearing upon the
procedure to be adopted at the second.  (See cases deseribed on

pp- 85-—-88.)

The Results of the Operation.

It must be admitted that. in a certain proportion ol the
cases, the local condition does not allow ol anvthing like a
perfect result @ too mueh must not be expected from the opera
tion, cither by the surgeon or the patient.  In an ideal result of
an operation for imperfeetly descended testicle the following
conditions would be fulfilled : (1) The testicle should remain
in its new position in the serotum. (2) Al complications
should be cured and all svmptoms relieved.  (3) Tt should cither
develop, or regain, its normal funetions

With regard to the first of these conditions, although., owing

to the war. I have not been able to l\u|| my cases under pro-
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longed observation, T have no hesitation in saying that, in the
arcat majority of cases in which transplantation to the opposite
side has been earried out, the testicle does remain in the serotum,
and that the results in this respeet are greatly superior to thosc

of the ordinary operation of orchidopexy.

The results may be divided into three groups.  In the first,

the testicle. though smaller than normal, remains mobile and

non-adherent. and. in the most favourable of these. after a few

weeks or months, it may be diflicult to realise that anv operation

has been |n||4>lm-1‘ In the second group. the testiele remains
in the serotum. but is at a higher level than normal, and is more
or less adherent.  In the third group. the testicle appears to

have retracted to the orieinal side. and remains there in the

upper part of the serotum.  The serotal septum is a variabl

structure, which is oceasionally weak or incomplete, and it may
be that, in the latter aroup, the tende ney to retraction overcomes
the resistance of a weak or imperfeet eellular membrane.

The relative frequeney of the very favourable results of the
first group cannot be definite |} stated. but, as will be seen from
the cases recorded below, in twelve consceeutive ecases, three
the only ones that could be traced four vears after the operation

helonged to this group.  In addition, two others of this series

were perfeetly satisfactory from four to six months after the

operation, and ol the re maining seven the majority were doing

when last seen. It seems reasonable, therefore, to |M'|u‘

Most of the

\\(ll
for possibly 50 per cent. of complete suceesses.
remaining cases will belong to the second group. The third
group of results is not often met with, and T know of no casc
where the testicle has retracted to anything like its former
position, or has undergone further atrophy. In the last group,
the original position of the testiele before operation was |v['(’l;;||||)
abdominal or abdomino-inguinal. Tt is. however, often possible,
even when the deseent of the testicle has been arrested in this
unfavourable position, for the satisfactory results of the first or
second groups to be obtained.

\s regards complications and symptoms. it may be
confidently stated that any complication, such as hernia or

hydrocele, will be cured. Though some slight tenderness may
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persist for some time, it is unusual for there to be any sever
pain. and a gradual diminution and disappearance, both of pain
and tenderness, may be expeeted.®  These symptoms depend
upon the position of the testicle, being slightly marked or absent
in the fiest group, and tending to persist for a longer thme in the
second and, espeeially, the third., T have never been called
upon to remove a testicle which has been transplanted in
this way.

With reference to the third point, the return of funetion
nothing can be added to what has already been said, T have
certainly noticed some ercase in size in several cases, but this,
of course, does not by any means necessarily mean a functional
ol \1]ll|)|||1 nt.

In November, 191 L I showed, before the Seetion of the Roval
Society of Medicine for the Study of Discase in Children, two
casest on whom I had operated some months previously.  The
first case was a boy, aged twelve vears, with double inguinal
hernia : both testieles were arrested in the inguinal eanals. and
neither had ever descended throueh the external ring.  The
right testicle was transplanted to the left side of the serotum in
May. 1914, and the left testicle to the rvight side in July, 1911
When shown, both testicles were present in the serotum @ there
was no recurrence of the hernia and no pain,

The sccond case was a boy, aged fourteen years, also with
double inguinal hernia and arrest of both testieles in the inouinal
canals.  The right testicle was transplanted to the left side ol
the serotum in April, 191L When shown, the testis was ol
fair size, and was hanging frecly and casily in the serotum :
there had been no tendeney for it to return to its former
position.

I have recently (March, 1919) endeavoured to ascertain the

late results of a series of twelve cases n’lwl';l'ul upon in Guy’'s

* There is, as a rule, little or no pain after the operation, and convalescence is rapid
ind uncomplicated. 1 operated upon several of these cases at a general hospital in
France, and, though there had been disabling pain before the operation, the men wer
discharged to convalescent camps and thence to duty in the same way as the cases of
hernia already deseribed I'wo of these cas which had been operated upon for
unilateral imperfect descent complicated by hernia, were shown before the local medical
society, the result in each being very satisfactory.

Wed., Section for Study of Disease in Children, December, 1914
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Hospital during 191+ The following are the only eases which

could be traced
(1) David E.. aged nine ves

.I\I|I\A 191+, with mmperfeet desceent of both testieles and double

rs. was admitted to hospital in

incuinal hernia. Both testicles could be felt in the inguinal
canals, but neither could be  pressed down  through  the
external ring: the serotum was small and poorly developed

No history could be obtained of the testieles ever having emerged

from the canals.  The left testiele was transplanted to the right

side of the serotum.  The patient was re-admitted in Deed mber,

191 L. and. as the result of the first operation was satisfactory

the right testicle was transplanted to the left side of the serotum

When seen in March, 1919, both the testieles and the serotum

appeared to be perfeetly normal. and it was difficult to realise

that anv operation had been ,-<||‘v|l|\w| The testieles were

hanging normally in a well-developed serotum, and were not
adherent to the sear or to surrounding tissues.  Thev werd

normal in size. contour and consisteney, and there was no
thickening cither around them or along the spermatic cords

Testicular sensation was lost on the right side (in the original
left testicle), but was present. though probably diminished, on
the left side.  There was no recurrence of the hernias. and the
sears of the serotal incisions were searceely visible In this
case the testicles had eertainly inercased in size. and the develop
ment of the serotum was remarkable.

(2) George O., aged thirty-nine vears, was admitted to hospital
in August, 191 L for a painful Tamp in the left iliae region, and
There was a lett inguinal hernia and an undeseended

The patient had met with an

vomitimg.
testiele in the inguinal canal.
accident a few davs before admission, and the paim was due to

an attack of orchitis: the testicle had never at any time

deseended through the external abdominal ring.  The hernial

sac was removed, and the testiele. which was found to be of fan

size and development. was accordingly transplanted to the right

side of the serotum throueh the septum,

(No. L and No. 3) were shown at a meeting of the Section of the

I'wo of these cas
f Disease in Children in March, 1919 (2

Royal Society of Medicine for the Study «

eedinge, Vol, X11L, No. 8




Results of Transplantation

When seen in Marceh, 1919, both testieles were in the serotum

which, though well-developed. was certainly smaller than normal

Both testicles were undersized, the left being, if anvthing.,
rather the smaller of the two.  The left testiele was freely mobile,
\ and was hanginge at the same level as the right 3 there was no
induration. thickening or adhesions to deep or superficial

structures. and no abnormality could be deteeted abont the

spermatie cord.  Testicular sensation was present. but somi
what diminished on the left side Indeed, from examination
alone, one would conclude that there were two normal, but
rather small, testicles present inoa rather small serotum ; it

would certainly be impossible to deteet from the examination
that any transplantation had ever been earvied out. There was
no recurrence of the hernia, but a small bubonocecle had recently
<|I)in‘||<¢| on the richt side The patient is a married man with
five children, the last of which was born three vears alter the
operation.  There has been no pain sinee he was discharged from
hospital.
(3) Peter ., now aged nine vears., was admitted to Guy

Hospital in 191+ when he was five vears of age, for left inguinal

hernia and imperfeetly  deseended  testiel The testicle was
situated in the inguinal canal, and had never deseended through
the external abdominal ving @ though freely movable in the canal
it could not be made, by manipulation, to pass bevond this,
At the operation the hernial sae was exeised. and the left testiele

was transplanted through the septum to the right side of the
serotum.  When seen in Marceh, 1919, over four vears alter the
operation, the left testiele was found to be suspended in the
serotum at the same level as the right testicle. and to he frech
movable.  There was no pain, and the testis was not adherent
to the sear or to any surrounding structure. neither was there
any thickening or induration along the course of the spermatic
cord.  The transplanted testicle was, if anything, larger than the
normally placed right organ.  Owing to the age of the patient,
it was difficult to estimate the testicular sensation, but this
appeared to be the same on cach side

There was no recurrence of the hernia. and the serotum

appeared to contain two normal testicles: it was diflicult t
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realise that any transplantation had been done, though close

inspection showed the sear on the anterior aspeet of the right half

of the serotum.

Thus, of these twelve conseentive eases. three were most
satisfactory over four years after the operation, and. in addition
to these, two others, when shown before the Hu_\;.l Society of
Medicine some months after the operation, were then perfeetly

satisfactory, and gave every prospeet of a good final result.
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CHAPTER
The TreaTMENT oF VArRicoceLE By | 10N,

OxE of the advantages of working in military hospitals i
that one is able to judge better than in eivil hospi as to the
results of certain operations.  In civil hospitals patient with
minor surgical ailments are usually operated upon and, when
well enough, are discharged, but the operator. unless speecially
interested in the particular subjeet, as a rule, hears nothing more
of them. In a military hospital, especially abroad during the
war, the operation was probably performed with a definite
objeet, viz., to render the man fit for duty in as short a time as
'Hr\\||i|1. Until this objeet  was :!t'(‘lnlu]\ll\||<l| the patient
continued to oceupy a bed. and the result, if unsatisfactory,
could not escape the surgeon’s notice.  Though the result might
have been good anatomically, if the symptoms persisted and
convalescenee was greatly delayed, so that the patient was not
rendered fit for full duty, the operation had to be regarded as
a partial failure.

The result of the operation for varicoccle, as seen in military
hospitals, could by no means always be regarded as perfeetly
satisfactory.*  As might be expected, a number of men of the
Expeditionary Foree were admitted to hospital with varicoceles
which, though probably of long duration. had only given rise
to symptoms as the result of active service. Not a few were
also admitted who had been already operated upon, some littl
time previously, at hospitals either at home or abroad, and who
still complained of pain and disability.  Though in some of these
the neurotic element was undoubtedly present, yet. in a good

* Mr. E. M. Corner and Mr. C. A. R. Niteh (' The Immediate and Remote Result
of the High Operation for Varicocele,” Brit. Med. Journ., 1906, Vol, L, p. 191) inve
tigated the results in 100 cases operated upon in St. Thomas's Hospital. They found
that the patient’s opinion of the result was as follows

Pleased and improved 70 per cent

Unaltered 206

Worse
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many, there was definite pain and tenderness associated with the

sear and the indurated area beneath it. where the veins had been

licatured and the divided ends of the varicocele tied together.

m 1
|||4-H:|| varicocele 1s of sueh Ireque nt occurrence, its ctiology

is but imperfeetly known. Tt cnerally aorced that the chiel
cause 1s some congenit thnormality or defeet of the spermatie
vein and the pampinnil rm plexus, but the nature of this deleet,
and the reason why it occeurs so frequently on the left side and
so rarely on the right. are still matters of uneertainty It s true

that there are certain anatomiceal differences between the left

es 2 the left is longer than

and right «}HIHJMI verns and ples

the right, owing to the lower position of the left testiele @ the

joins the left renal vein, whereas the right opens into

left vein

the inferior vena eava : there s usually an anastomotie

conncction between tributaries of the left spermatice vein and the

veins of the pelvie colon which, of course, join the portal system ;

but these anatomical characters can scarceely be regarded as

the actual cause of the varicocele
It is also known that increased pressure in, or obstruction to

the flow of blood throueh. the spermatie vein will eause the veins

to beeo This is shown

1C VATTCOS

ol the pampinniform plexu

by the well-known fact that a varicocele will develop, even in

ressure on the spermatie vein by

clderly men. as the result ol

a malienant erowth in the recion of the kidney.

use ol varicoeele, it is certainly often

Whatever be the actual eau

present in bovs under the av
give rise to no symptoms. It may

ol twelve vears, and in these. and

also in many adults, may

thus be first found in the course of a svstematie medieal exami

nation —for instance. when joining one of the serviees, or the
patient’s attention may be drawn to it on account of the develop

n aching character, often associated with

ment ol pam ol

change rom a sedentary to a more active life, or to residence in

a hot elimate
In addition to these subjective symptoms, it must be remem

bered that there is often a neurotie element which, in certain

CASCS,  may Y so  marked as to  deserve the name ol

of this nervous and mental
Sic W, 11

hypochondriasis.  The existenee
Jennett in his

factor, which has been diseussed by
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The Treatment of

monograph on varicocele® explains, in some eases, the per
sistence o symptoms after operation : its recognition s ol
importance, for treatment must, in these cases, be dirceted to
the general and mental condition of the patient as well as to the

varicocele,
operation are either to enable

The usual indieations tor the
weeount ol the

hrought

the patient to enter one of the serviees, o)
existenee of pain. either continuous and persistent o
on by excessive exertion, or by riding: and when the symptoms
arc only imperfeetly relieved by wearing a suspensory handagg

The symptoms ol varicocele are largely due to the weight
and dracoinge of the distended veins, and are inereased by any
condition which inercases this distension, especially the low

{

position ol the testiele The mportance ol the

in the pro
duction of symptoms is shown by the reliel often given by the

mechanieal support of a suspensory bandage

The objeet of the operation should, thevefore. be twolold :
(a) To remove the dilated plexus of veins, (6) to raise the testicle
of the alfeeted side to a higher level and to give it a more eflicient
support.,

The operation of exeision of a varicocele is usually performed
in the following manner : The spermatic cord is exposed through
a small incision just below the external abdominal ring @ the

veins, after division of their fascial covering, are separated from
the vas, a few being left with that structure and its artery to
allow of a satisfactory blood supply to and from the testiele afte
the operation By drawing the cord at first in an upward
direction, and then downwards, the dilated pampinniform plexus
is separated from the vas and its accompanyving vessels as low
down as the tuniea vaginalis and as high as is thoueht desivable
When ligatures have been seenrely tied above and below alte
transfixion of the mass of veins, the varicoecle between the
ligatures is cut away, and then, with a view to permanently
shortening the spermatie cord and raising the position of the
testicle, the ends of the heatures. which have been left long., ar

knotted together, approximating the divided stumps of the veins,

* On Varicoeek v Practical Treatise w Sir W H. Bennet SO
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Sir Wm. H. Bennett recommends a somewhat dilferent procedure.
The cord is exposed through a similar incision, and. without
opening the sheath, the varicoecle is drawn forwards and the vas
is pressed backwards. The veins, with the sheath, is then
licatured a short distance above the testis. The veins and
sheath are now separated in an upward direction for a sullicient
distance, and a second ligature is passed round the freed veins
below the external abdominal ring.  When this

and the

i a short distance
has been tied the intervening mass of veins is removed
stumps are brought together by knotting the ends of the upper
heature to those of the lower.

The operation, as usually performed. certainly fulfils the first
of the above-mentioned conditions, but it fails to satisfactorily
carry out the second. It will be noticed that, after the operation,
the testicle is suspended by the joined stumps of the varicocele.
and that, owing to the shortening thus produced. its position
in the serotum is raised.  The normal testicle, however, is not
suspended by the spermatie cord or by the pampinniform

plexus : neither does its position in the serotum depend upon
the length of the cord. Both the position and suspension
normally depend upon the sheath of the cord, which is composed
of a laver containing muscular fibres- the cremasterie fascia,
and fibrous layers derived from the intercolumnar and infundi
| buliform fascize.  All these components of the sheath have

definite attachments above. and are continued below around

the parietal part of the tunica vaginalis, thus suspending and
supporting the testicle.  The important part plaved by the
sheath in |1IH\|||I||: support and, at the same time. allowing
Iree !nnhllll‘\. is shown 't) the action of the eremaster musele.

The following sequelie may be the result of the unnatural

support given to the testicle by tyving together the divided

stumps of the veins after exeision of a varicocele :
(1) There is always a ** callus-like 7 thickening, sometimes of
considerable size, around the junction of the divided ends of

the varicocele.  This is often painful and tender. and these

\\Illl)l"lll\ may pe rsist for a long time.
| (2) This inflammatory mass, which is formed around the

divided veins, may become adherent to, and incorporated with,
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the surrounding tissues, impeding the free mobility of the te sticele.
The cord may even beecome fixed to the sear in the skin of the
serotum,

(3) The amount of inflammation may be exeessive and sup
puration may occur: this will continue until the ligatures
joining the ends of the veins come away or are re moved

) Generally speaking. the length of the venous plexus which

hould be exeised is orcater than the clevation ol the testicle

CORD ENCLOSED IN SHEATH

L/NE OF INCISION

which is called for.  Thus it may be desirable to remove thre
or four inches of the veins, while the testiele should be raised,
perhaps, an inch and a half or two inches,  In some cases the
testicle may be unduly raised and at the same time its mobility
is impaired.  In these cases the testicle is liable to repeated
slight injuries by muscular action and by friction from the
clothes : pain and tenderness will then persist for a very long
time.

Recentlv. I have endeavoured to overcome these disadvantages
by exeising the varicocele without joining the divided ends of

the veins, and by providing inercased support to the testicle




04 \..ll'ltuu‘ll‘

and raising it to a higher level by shortening the faseial sheath.
This operation was deseribed in the Laneet, 1917, Vol. I.; p. 759,

and the following account is founded upon that deseription :

Exposure of the Spermatic Cord
The spermatie cord is «\|n|\ll| 'r‘\ a short incision. about an
When

inch in lengeth, just bhelow the external abdominal ring.

SU rficial bleeding vessels have heen seeured. the cord. « nelosed

in its lascial coverines. is raised from its bed. freed and drawn

VARICOCELE
LIGATURED
ABCOVE AND BELOW

VAS AND VEINS

out of the wound until the upper end of the tunica vaginalis

i1s brought into view.

Incision of the Sheath and Separation of the Varicocele

With a knife, or a sharp pair ol seissors, an incision, an inch
and a hall” or so in length s made throngh all the fascial
coverings in the mid-line in front until the veins are exposed
(Fig. 19).  The middle of the ineision through the sheath
is secured on cach side by a pair o Spencer-Wells' foreeps.
which act as retractors.  With a blunt disscetor the veins are

separated on each side until the vas, which, with its artery and
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some conneetive tissue. is situated behind and s mueh mor
closelv conmected with the sheath, is rveached.,  The anterion

three-fourths or so of the venous plexus, ineludinge all the dilated

veins, are then separated, leaving a few small veins with the vas
which is not touched and 1s not separated from the sheath The
antertor mass ol dilated vems is now drawn downwards and. by
a little disseetion. freed from the sheath and the vas as high as
is thoueht desirable.  Next. theyv are deawn apwards, and the

same separation can now be effeeted as low as the upper hinnt ol

the tunica vaginalis. care heine taken not to open this structure

Excision of the Varicocele

The isolated group of veins, perhaps Tour inches in length, o
cven longer. is now ligatured above and below by medinm
catgut, and the intervening part is et away (Fio. 20).  The ends

of both higatures are ent short. and the testiele. whieh has

,\lnl::l}ll\ bheen drawn up imto the wound. is replaced inits bed
in the serotum.  During the separation and exeision of the
to the vessels. but. i there

varicocele there should be

no mjury




arc any oozing pomts, these are secured.

Varicocele
The Spencer-Wells®
forceps gripping the edges of the incision in the sheath are now
retracted, and the opening in the sheath thus becomes diamond

shaped (Fig. 21).

Suture of the Sheath and Closure of the Wound.

This incision, originally longitudinal in direction, is sewn up
transversely, so that the sheath is completely closed and covers

over both the stumps of the veins and the vas (Fig. 22). A

continuous suture of fine catgut is most suitable for this purpose,
and, in order to avoid any lateral projections, the side angles
produced by traction on the forceps may be transfixed at the
commencement and termination of the suture and the small
redundant portion cut away.

It will be observed that, the longer the original ineision the
oreater will be the shortening of the sheath and elevation of the
testicle when the incision is closed. It is therefore desirable
to estimate beforehand, from the position of the testicle, the

amount of shortening which will be necessary.  An incision in
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the sheath, about two inches in length, is required in cases of
average severity, but if the testicle hangs very low, this will have
to be increased. It is best to excise the veins through a com
paratively short incision, and to enlarge this later, if necessary ;
if a long incision be made at once, the sheath is apt to become
ill-defined and to be lacerated during the execision of the veins.
The spermatic cord, with its closed and shortened sheath, is now
returned to its natural position, and, after the superficial vessels
have been secured, the wound is closed by a few silkworm-gut

stitches.

Advantages of the Operation and Results.

In the first cases in which T emploved this method, T left the
ends of the ligatures long and knotted the ends together in the
usual manner. completely  closing the sheath  around  the
approximated ends of the varicocele afterwards. T came to the
conclusion, however, that it was desirable to remove several
inches of the varicocele and that, when this was done. tving
the ends of the stumps together was unnecessary and might even
be harmful.  Reconstruction and closure of the sheath, so as to
prevent adhesions between the cord and the superficial tissues,
is the essential part of the operation.  The spermatic artery is,
as a rule, removed with the dilated veins, which, as Sir W, H.
Bennett has shown, is of importance in diminishing the pressure
of blood going to the testis at the time when almost all the
returning veins are suddenly obliterated.

The artery of the vas is uninjured and the nutrition of the
testicle is not alfected. It is ('|i|(‘”) on account of the close
connection of the vas with the posterior part of the sheath that
it is not advisable to attempt to remove a complete seetion of
the sheath and to suture the two ends together ; an attempt to
do this might result in injury to this vessel or even to the vas
itself.  The vas is not disturbed during the operation and runs
no risk of illilll‘.\.

As the result of the closure of the sheath, the tender in
flammatory nodule is either absent or but very slightly marked,
while the testicle remain suspended in the serotum in a normal

manner with its mobility unimpaired.
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[ have performed this operation in a number of cases, nearly
all of which were soldiers on foreign service.  Convaleseence
was more rapid, and there was less pain and post-operative
trouble than with the usual method of treatment.

I have not been able to trace these patients, and so am unable
to deseribe the ultimate results. but the condition on discharge
was so satisfactory that T do not think that they can have been,
at all events. less satisfactory than after the ordinary operation.

With a little practice, the operation thus performed is just
as simple and ecasy as the usual method, and it has the

advantage of being much neater.
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ABDOMEN, return of imperfectly descended testicle to, 66
Abdominal ring, external, 5, 8
mternal, 5, 11

wall, secondary weakness of, 11
with imperfectly descended testiele, 59
Abnormal positions of testicle, 53
\equ red herma, 2
Action of, eremaster, 57, 92
external oblique, 10, 18
nternal obligue, 5
ubernaculu 2
transversa ]
Adhesions of testiele, 56
Advantages of the operation for hernia, 38
pertectly descended te
iricocele, 9y
Adventitious sac |
After-treatment of hernia, 21
transplantation t e, 8
var cocele, 97
\ge, tor operation Lor hernia, 21
operation tor mperfectiy de
Anwesthetie, 48
Anatomy of undescended t ele, 57
varicoeele, 90
\poneurosis of external obligue, ¢
Appendicectomy, 16
Approximation of pillars ol externa thdommal rin }
Atrophy of museles, 11
test 1)
Attachments of gubernaculun D
BASSINI'S operation, 17
Bilateral hernia, 2
imperiect descended testicle, 67, 85, 86
Bladder and neck ot hernial sae, 38

CAUSES ol ¢ctopia testis, oo
imperfeetly descende d testis, H6
varicoceele, 9

Closure of wound, hernia, 32

imperfectly deseended testic le, 82
varicocele, 97

Congenital hernia, 2
hydrocele, 64

Conjoined tendon, 6, 13

Convalescence after operation for hernia, 44

Cord, gpermatic.  See Spermatie Cord

Coverings of spermatic cord, 52
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Cremaster muscle, 2
action of, 92
overaction of, 57

Crura of external abdominal ring, 8

Crural canal, 54

Cystitis alter operation, 46

DArN and stav-lace method, 37
Debility, post-operative, 46
Descent of testicle, 52
Development of inguinal canal, 51
testicle, 51
Difficulties of operation for hernia, 2
imperfectly deseended testicle, 70

EcTtopia testis, 54
causes of, 55
Ectopia vesicie, with impertectly descended testicle, 60
Elevation of testicle, 93
Epididymis, 51, 59
Epididymo-orchitis and imperfectly descended testicle, 64
Etiology of impertectly descended testicle, 51, 52
nguinal hernia, 2
varicocele, 90
Examination of an inguinal hernia, 12
Exeision of hernial sae, 30
varicocele, 91
External oblique, 7
ineision in, in operation for hernia, 24
imperfectly descended testicle

Extra-peritoneal tissue, 32

FAILURE of operation for hernia, 19
imperfectly descended testicle, 71

Faseia eremasterie, 78, 92
infundibuliform, 25, 78, 92
intercolumnar, 8, 92
transversalis, 5

Fascial sheath of spermatic cord, 92

Femoral canal, 54

hernial saes, |1
Fixity of testicle, post-operative, 93
Funicular process, 1

(+ANGRENE of testicle, 64
Genital ridge, 51
Germinal epithelium
Geridiron incision, 16, 39
Gubernaculum, 51

attachments of, 55
division of, in orchidopexy, 77

H EMATURIA, 46
Hiemostasis, 34
Hernia, following abdominal operations, 15
inguinal, 1-—49
acquired, 2
and military serviece, 42
bilateral, 2
congenital, 2
direct, 2
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indireet, 2

| interstitial, 55

Hernia, it

post-operative, 16
recurrent, 16
sac of, 3, 20
{ with imperfeetly deseended testicle, 60
Hydrocele and imperfeetly descended testicle, 64
Hypospadias and mmperfectly descended testicle, 60

IMPERFECTLY descended testicle, 50—88
anatomy of, 57
.||Iup|4\ ol, 58
post-operative, 71
Histology of, 62
late descent of, 69
physiology of, 61
retraction of, 57
post-operative 71
treatment ol, 66
varieties of, 53, 54
Incarcerated hernia, 40
Incomplete removal of sae, 17
Indications for operation, hernia, 21
imperfectly descended testicle, 67, 68
varicocele, 91
Indireet inguinal hernia, 2
Intants, operation for hernia in, 21
Infundibuliform fascia, 25
Inguinal canal, anatomy of, 5
development of, 51
security of, 5, 6
structure of, 5—10
with imperfeetly descended testicle, 60
Intercolumnar faseia, 6, 8
fibres, 8
ligament, 10
Internal abdominal ring, 5, 11
seceretion of imperfeetly descended testiele, 62
Interstitial hernia, 55
Irreducible hernia, 40

LACERATION of sac during operation, 38
Ligament, intercolumnar, 10

Poupart’s, 7

| MALIGNANT growth of imperfectly descended testicle, 65
Mesorchinm, 51, 59
Military service and inguinal hernia, 42
Muscles, eremaster, 25, 60
external oblique, 7
internal oblique, 5, 6
repair of, 15
| transversalis, 5
trauma, effect of, 15

NECK of sae, 32
Neurosis and varicocele, 90

OBLIQUE inguinal hernia, 1
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Operations, appendicectomy, 16
Bassini's, 17
for ectopia testis, 74
lll|pr‘l|wr'l|_\ descended testicle, 74
inguinal hernia
in temale, 34
infants, 21
with secondary weakness, 34
varicocele, Sir W, H. Bennett’s operation
Orchidectomy and impertectly descended testicle, 67
Orchidopexy, 70
reasons tor failure atter, 72
Orechitis, 64
Ovary, change in position ol
Overlapping «

L aponeurosis,

PAMPINNIFORM plexus, 90
Pain with impertectly descended testiele, 64

wricocele, H0

Patent processus vaginalis, 2, 58
Pathology of hernia, 10—20

imperfectly deseended testiel 2 6
Penile ectopia testis, 54
Perineal ectopia testis, 54
Peritoneal adhesions and abnormal position of testis, 5t

diverticula, 3
Peritonitis and imperfect deseent of test 1
Picerie acid method of sl preparation, 46
Pillars of external adbominal ring, 8
Plica gubernatrix, 51
vascenlosa, 5l

Pnewmonia, post-operative, 45
Post-operative dehnlity, 46

L 16

ratorv troubles. 4¢
retention of urine, 39

thrombosis, 16
Potential hernia, 3
Poupart’s ligament, 7
Preliminary examination of hernia, 43
treatment, 44
Preparation for operation for hernia, 23
Pressure, effect of, 13
Processus vagi )
ind imperfectly descended testicle, 58
Pubis, 7
Zubo-penile ectopia testis, 54

RApI1cAL cure of hernia,  See Operations
Reappearance of hernia, 14, 48
Recurrent hernia, 16
causes of, 19
treatment ot, 40
Relapse after operation for hernia, 46
Relation between imperfeet deseent and function of test
Results of operations for hernia, 40
imperfectly descended testicle
varicocele, 97, 98
Retention of urine, post-operative, 39
Ring, external abdominal, 5, 8
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Ring, internal abdominal, 5, 11

Rupture,

3

SAc, congenital, 3, 20

deve lopment of,
isolation of, 27

laceration of, 28, 38

of recurrent hernia, 17

removal of, 31

with impertect descent of testis, 60
Saceular theory, 2

practical bearings of, 20
Searpa s II’MHIJ‘I s D&

and ectopia testis, 54

Serotum,

Secondary

cleft
mneis

Wi

, With impertect deseent of testis, 59, 60
onin, 79
tkness of abdominal wall, 3, 10

external abdominal ring, 12

nternal adbominal ring, 11

Sepsis and operations for hernia, 43

Septum of serotum

Sheath of

I'e(

vl

urrencee, 19

importance of, 92
meision i, 94
shortening, 96

sutur

¢ of,

M1

shortness of spermatic veins, 56, 61

Skin ineis

sSpermatic

Spermatog

Strength «

\

Ons,

Suppuration a

Suspensor

lesticle,

s deferens, 56, 61
operation tor hernia, 23
impertec tly descended testiele

varicocele, 94

artery, 9, 9y
cord 26
||'.\u~_ 0H0
enie function of impertectly descended testiele
Sterility and imperfectly descended testicle, 61
Strangulated hernia, 40
testis, 64
of inguinal eanal, 10
nd recurrence, 19
Suspension of testicle, 92
v bandage and varicocele, 91
Symptoms of varicocele, 90
'ExpoN, conjoined, 6, 13, 35
itrophy of, 58
merene of, 64
imperfeet descent of, 50—57
removal of, 67
torsion of, 64
I'hrombosis of femoral vein, post-operative, 45
['ransplantation of testiele through septum of serotum, 7:

Transversalis fascia, 5

Truss and imperfect descent of testicle, 66

Seed

itary service, 48
mdary weakness, 14

['unica vaginalis, 57

closn

re of,
development of, 52

34, 76
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UNDESCENDED testicle, See Imperfectly Descended Testicle

Unequal growth, 52

VARICOCELE, 89—98
symptoms of, Y0
treatment of, 94
Vas deferens, artery of, 97
danger of injury to, 77
shortness of, 56, 61
Veins, spermatie, exeision of, 95
Vomiting, post-operative, 17

WoorLrrax body, 51
duet, 51




