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PREFACE TO THE SIXTH EDITION.

\\"'III.IZ keeping especially in view recent developments in
Operative Gynecology, we have, in preparing this edition,
revised the whole text carefully, and brought it up to date.
Many new illustrations have been added.
We are indebted tc W. Fordyece and Dr B. P. Watson for

their valued help in wing this edition for the press.

D. BERRY HART.
A. H. FREELAND BARBOUR

Evixpuran, September 1904







PREFACE TO FIRST EDITION.

l.\ writing this Manual we have tried to keep before our eyes the

great principle that the Anatomy, Physiology, and Pathology of
the Pelvic Organs form the foundation of good Clinical work, As
students we felt the want of a text-book based on this principle and
embodying the most recent views from the various literatures instead
of giving those of one school, This want we have endeavoured to
supply.

Our thanks are due to Professor Simpson for his kind advice in
matters of difficulty : and specially to Mr J. A, Melville, for the
literary revision of the text and the preparation of the copious
Table of Contents and Indexes

Messrs W, & A, K. Johnston have executed the lithographs with
their well-lknown acenracy and finish: and to Mr James Bayne we
we indebted for the care and fidelity with which he has drawn on
the wood the majority of the engravings. We have in all cases
acknowledged the source of every illustration not specially prepared

for this work.

D. BERRY HART.
\. H. FREELAND BARBOUR.

EpiNnpuren, July 1882,
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SECTION |I.

ANATOMY AND PHYSIOLOGY OF THE FEMALE
PELVIC ORGANS.

I N order to give a comprehensive idea of the Anatomy and Physiology
of the Female Pelviec Organs, it will be advisable to consider them

in the following manner

Cuarrer L General Anatomy of External Genitals and Contents of

Pelvis
[1. The Sectional Anatomy of the Female Pelvis,

II. The position of the Uterus and its Annexa, and the

telation of the Superjacent Viscera
IV. The Structural Anatomy of the Pelvie Floor,

V. The Blood-Vessels, Lymphatics, and Nerves of the Pelvis

i Development of Pelvie Organs.
i VI Physics of the Abdomen and Pelvis, with special refer

ence to the Semiprone, Genupectoral and Trendelenburg

Postures.

VII. Ovulation and Menstruation.




CHAPTER 1

GENERAL ANATOMY OF EXTERNAL GFNITALS
AND CONTENTS OF PELVIE
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EXTERNAL GENITALS. H
nees to papers by Gartner, Dohrn, Freund, and others.) Ro n, A,—On
of Anat. and Phys., Vol
NL, p. 169, Routh, A, On cases of associated Parovarian and Vaginal Cysts
London Obst. Tr., Vol. XXXVL.  Ruyr and Veit—Zur Pathologie der Vaginal
Portion : Stuttgart, 1878, Seppwp—Traité d'Anatomie Descriptive : Paris, 1873

N { Handbueh der Krankheiten der weiblichen Geschlechtsorgane : Leipzig,

ritoneal Relations of the Mammalian Ovary

1879, Sutton, J. B.—Surgical Disease of the Ovaries and Fallopian Tubes : Cassell
¢ Co n, 1896
Branber,  Grifiths— Observations on the Urinary Bladder and Urethra: Jour. of Anat.

Vol, XXV, i 535, Skene—Diseases of the Bladder and Urethra : New
The Anatomy and Pathology of Two Important Glands in the Female
Am. J. of Obst,, Vol. XIII Tandler and Hualban—Topographie des

weiblichen Ureters ws.w,: Braumiiller, Wien and Leipzig, 1901,  Wineke/—Die
Krankbeiten der weiblichen Harnrohre und Blase : Bilroth’s Handbuch, Stuttgart,
IN7T

Recrey ( wographisch-anatomischer Atlas, Zweite Auflage : Leipzig, Veit
& Co., Chadwick—The Function of the Anal Sphineters so-called : Am. Gyn,

Tr., Vol. 1L, p. 43. Hart—Physics of Rectum and Bladder: Edin, Med, Jour.,
ot Anatomical Researches on the Human Reetum : Leipzig, 1887, Piro
Anatome Topograph

ete. sectionibus per corpus humanum congelatum :
Petropoli, 1859, Ruedinger—Topographisch-chirurgische Anatomie des Menschen
IV, Abtheilung,  Symington— Rectum and Anus : Jour, of Anat. and Phys., Vol,
XXII

PerrroNers AND CELLULAR Tissve, Freund — Anator

kologie

rische Lehrmittel zur Gynii-
Beitrige zur Geburtshiillfe und Gynakologie

g Herausgegeben von der
Gesellschaft fiir Geburtshiilfe in Berlin, IV, Band, 1 Heft. 8, 08, Guérin—Sur
la Structure des Ligaments Larges: Comptes Rendus, 1879, 1364, Le Bee—Con
tribution & l'étude des Ligaments Larges (au point de vue de l'anatomie et de la
pathologie) : Gaz. Hebd,, 15 avril 1881, Von Preuschen—Ueber Cystenbildung in

der Vagina: Virchow Archiv., Bd. 70.  Spiegelberg—Remarks upon Exudations

in the neighbourhood of the Female Genital Canals : German Clinieal Lectures (New
Syd. Soc. Tr.), p. 169, Braune, Cunningham, Hart, Pirogoff, op. cit

EXTERNAL GENITALS AS OBSERVED CLINICALLY.

Usper the term external genitals are comprised the structures known External
15 Labia Majora, Fourchette, Labia Minora, Clitoris with its prulun'u,""“”“"'
Vestibule, and Fossa Navicularis.  For ¢linieal convenience the urethral

orifice and hymen also are deseribed with these ; although the urethral

orifice belongs to the urinary system, and the hymen separates anatomi-

cally the external genitals (valva) from the vagina.

The Labia Majora (fig. 1, a) are two thick folds of hair-clad skin, pabia
extending from the symphisis pubis backwards between the thighs, and Majora.
meeting each other nearly in the middle line and about 27 em. (1 inch)
in front of the anus; their blunted posterior ends can be seen most

distinetly in the fatus, Each labium has an outer and inner surface,
wmd consists of a thick fold of skin enclosing a quantity of fat, blood-
\'\\<‘|~, and dartos, NI}H'!‘inl'])', where thl"\‘ are best 4lv\'v|nln'x|, tlll‘)'
form by their junction—anterior commissure—the structure known as
the mons veneris (vide fig. 1); while posteriorly they stop short of the
fold of skin known as the Fourchette or posterior commissure. The fat
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and connective tissue ave almost entirely wanting

it the fourchette,
v distinet structure, but

which is not the posterior junction of the

thinned-out labia n ra Both labia majora are, in the adult, covered
with erisp hair which is abundant ¥ the mons veneris and outer
surface but very much less so on the inner,

Labi The Labia Minora 1, 4) are two small ob

Minora

skin, one on the inner surface of each labium majus Posteriorly each

, with Dinphiagn e I Minora are
e drawn back e o t (Modified
miny Vest

Praeputinm torid

converge

is lost in the labium majus at about its middle, while anteriorly they

md each divides into two small branches—an upper and a

The upper branches meet to form the prepuce of the clitoris
(fig. 1, ¢), while the lower in a similar way form its suspensory ligament,

lower,

A8 @ rule the labia minora do not, in the adult, project beyond the labia
majora,  Sebaceous glands are present on both labia.  Microscopically
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the labia minora have the structure of skin, enclosing fibro-elastic tissue,
v venons plexus, nerves, and lymphaties ; nerve end organs are found

them and in the glans elitoridis,  As above stated, the labin minora
may be continued into the fourchette

I'he Clitoris, covered by its prepuce, lies in the middle line and at the Clitoris,
ipex of the smooth piece of mucous membrane known as the vestibule
Only that part analogous to the glans penis is seen (fig. 1, d). The
clitoris proper consists of two ernra which arise from the rami of the
schium and pubes and unite superiorly to form the body of the clitoris,
which lies beneath the mucous membrane. The glans clitoridis is not
directly continnons with the body, but joins it through the pars inter
medin of the bulb (vide post, p. 12).

The Vestibule (fig. 1, ¢) is a triangular smooth mucous surface bounded Vestibule,

superiorly by the clitoris, laterally by the labia minora, and inferiorly

[ \
[ J K \‘
) i
\
\ /
\ \_ 4/
‘NS
Fue 4
Iy Virais, with Vertieal 81t (J) Hyses with Oval Opening. (1) Crescestic Hymes, ()

hy the upper margin of the vaginal orifice. In the middle line, at
its base, the dimple of the urethral orifice can be distinetly felt 1 inch
(2-2'5 em.) in front of the fourchette. Small depressions and mucons
dands open on its surface. It is covered with a multiple squamons
epithelium,

The Vaginal Orifice lies in the middle line between the base of the Vaginal
vestibule and the fossa navicularis, Its orifice is guarded by the Aymen, uthes,
a thin fold of mucous membrane enclosing some connective tissue,
blood-vessels, and nerves (!). 'T'he hymen is usually described as being
crescentic in shape, attached to the posterior margin of the vaginal
orifice and with a free edge towards the base of the vestibule (fig. 4):
or diaphragmatic, attached all round the vaginal ovifice but with a small
hole (figs. 1 and 3) or vertical slit (fig. 2) in it. Sometimes it is not so
perforated, constituting a pathological condition, It must be noted




Fossa
Navio

A

ANATONY OF PELVIS

however, that if the hvmen be examined c¢linically without disturbia

its relations, it will be found to surround a vertical slit, the varving
§ of which, as seen in figs, 3 and 4, can only be recognised on
separation of the edges (Farrve. Cullingworth
point as to whether the Hymen helongs developmentally to the external genitals
or ina is disput Budin believes that the hymen is simply the thinned-out inferior
margins of the te wd rior vaginal wall One specimen we have examined
certainly supports his st

itement that the vaginal columins run on the inner aspect of the
hymer Matthews Duncan

has pointed out the interesting fact that
the hymen may be present , may b

1

in atresia vagina
present although th

vaginal walls are absent
More recently 1% escribed cases of mal-development of the sexual organs, and

interesting facts. One

brought out some ease was that of a male hypospadiac with ex

ternal genitals simulating a f

L female type , with a pseudo-vulva, a distinet hymen,

and a fourchette,  Pozzi found a ridge passing from the base of the glans penis, encireling
oming continuous with the hymen

ale with atresia vagina

the me

this he terms the male
vestibular band, 1 he found a similar band passing fron
, and blending with the hymen
in its origin, and alleges that
on careful examination

the elitoris, surrounding the urethral orifice He advances
the view that the hymen is vulvar

in women the **malc
vestibular band

can be seen In the hypospadiac already

deseribed this band was the remnant of the co

1 pong , %0 that he believes the
liymen to be the analogue of the bulb in man

Ballantyne and Sutton support the view that the hymen is vulvar in
Ballantyne has alsc

its origi
» confirmed Pozzi's view (vide development of or
fuller discussion)

gans, . 73, for

Fossa Navieularis,—Normally, the inner aspect of the fourchette is
in contact with the outer and lower surface of the hymen. When the
fourchette is pulled back by the finger, a boat-shaped cavity is made
the fossa navicularis. Its posterior boundary is, therefore,
pect of the fourchette

hymen.  These twe

the inner
is the external aspeet of the

n contact unless artificially separated.
behind forwards, in the

the middle line the

1Its anterior
wre i
From female ano-vulvar region there lie in
following structures

(1.) Anus

(2.) Sl

1 over base of Perineal

Jody
3.) Fourchette,

(4.) Fossa Navicularis

(5.) Vaginal orifice, with Hymen or its remains,
(6.) Urethral orifice
(7.) Vestibule
(8.) Clitoris with its prepuce.
Laterally, we have the labia majora and minora,
The following points should be carefully noted, In the nude erect
female only the mons veneris is seen, and the labia majora and minora

lie in a plane nearly parallel to the horizon. The well-developed labia

majora have their inner surfaces always in contact, and are only slightly
separated by the widest divergence of the knees.

The labia minora are
always in contact, and require to be

» artificially separated in order to see

T -

s e i
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their in surfaces. The untouched fourchette forms a U-shaped loop,

with tl imbs of the loop in contact by their inner edges. The fossa

navieularis only exists when artificially opened up, and therefore, to see
the external genitals fully, the labia must be separated and the prepuce
mid fourchette drawn back.

A\ line running as follows separates mucous membrane from skin.
Starting from the

ase of the inmer aspect of the right labinm minus, it
passes down beside the base of the onter aspect of the h}’lm'll. up along
the base of the inner aspect of the left labium minus, in beneath the
prepuce of the elitoris, and down to where it first started from.

The vulvar slit is sagittal, and lies in the middle line between the labia
nmajora and minora,

The virginal vaginal orifice is also a vertical slit, un]_\' exists as an
opening when artificially made, and is anatomically defined by the hymen
which separates the external genitals from the internal genitals. The
sharp line between skin and mucous membrane can be distinetly seen on
the living hlll[}w'! The labia minora are hl\lll, thin and tiln', and not
mucous membrane as often alleged.

The following measurements by Foster are useful for reference :

Tip of Coceyx Anus

to Anus, to Fourchette.
\verage distance in nullipar, . 4Bem g

cm.
multipare, . . 4Tem . 2Bem,

Mentus urinariug, 225 em. from fourchette, in nullipare : 2—3°1 em., in women

who have borne ehildren

In o healthy woman who has experienced complete coitus, the hymen
is torn or often only stretched. It admits two fingers without pain,
In & woman who has borne full-time children, the vaginal orifice is
always torn, although the fourchette and all behind it may be intact.
The carunculie myrtiformes are properly the remains of the hymen. In
addition, the passage of the child’s head may cause tears of the posterior
vaginal wall, perineal body, or even anterior wall of anus,

THE PELVIC FLOOR AND ORGANS RESTING ON IT
CONSIDERED AS A WHOLE.

The outlet of the bony female pelvis is filled in by what is generally
described as the “soft parts.” This term, however, should not be
employed, as it is misleading, especially in obstetries, It is better
named the pelvie floor or pelvie diaphragm.

The pelvie floor is a thick fleshy elastic layer, dovetailed all round
to the bony pelvic outlet (fig. !

It may be considered as an
irregularly-edged segment of a hollow sphere, with an outer skin aspect
md an inner peritoneal one.  On the outer skin aspect lie the external
wenitals already described. On the inner peritoneal surface we have

Hymen.

Pelvie
Floor.
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0
he organ | 15 the uterus, and it ppen the Fallopian tulx
wid ovaries I'he vagina runs, in the er female le of about
i 60" to the horizon, from the winal orif rds to tl nouth of the . |
womb, as o transversc n the pely liaphy 1 In front of the
vagina lies the bladder, while behind it the placed ; these /
/

Fi
i 1
structures, alon iscles, connective ti bl Is, nerve
wd Iymphatics, up the pelvie diaphragn
Figure 1 ordingly, the pelvic \ from its conve
kin aspect ; t 37 wives it and the organs resting on it as viewed fror
1 ts concave, peritoneal side while fig. 29 di plays it seen in sagittal
mesial section
THE PELVIS CONSIDERED IN DETAIL
PELVIC FLOOR DISSECTED FROM
| If a female cadaver be placed in the lithotomy posture and a trans
verse line drawn just in front of the ischial tuberosities, the perineal
| region will be divided into a posterior rectal triangle and an anterior
urethral one (fig. 5 The former contains the anus, the latter the
external genitals
The fascia of ¢ Ivie floor and its relations demand a few :
1) 2 t
2.) The d f il per fusci Wt
The t A ¢ in two layer vi
| 1) T p lies beneath the skin, and is simply the continuation over Gian
| the pelvie floor of the general superficial fascia of the |
(2.) The deep tayer of th Uy o faseia has the following attachments Laterally pyrami
wd above, it is joined to the pubic arch; while posteriorly it passes round the trans Lot
verse perineal muscles to join the base of the anterior layer of the triangular ligament .
limited by the attachments formed

1 heneath this deep layer, its passage is

If air be injected
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en, and a sac is made—the pudendal sae.  Into this sac an inguinal hernia may push

and in it the round ligaments of the uterus end

yular ligament consists of two layers of fascia, filling in the pubic arch

-
|

y are termed anterior and posterior. The following table may he omitted at present
til the whole anatomy is mastered
} abin nnid sunnslolicl fisali {  Supfl, hemorrhoidal vessels and nerves
L Supfl, perineal artery and nerve
Transversus perinei
Bulbo-cavernosus

Ereetor elitoridis

/ deep laper e ieinl
. " : » Transverse perineal blood-vessels and nerves
f ind anteri wer of v
Venous plexuses
wnent
| 4 Bulbs of vagina,
h Pudendal sacs
| Dorsal artery and vein of clitoris
I the biyers af the triungidar Compressor urethra
Vagina—in part
ament
| 7 Urethra—in part
it oy Pudic vessels and nerves
: By suitable ineisions the skin and superficial fascia can be removed Isehio
) . m rectal
; wound the anus, and the ischiorectal fossa defined. This is u small e
v ™
i |
g
il
\
|
DisskcTIoN oF PERINEAL REGioN (Savage)
st above Transversus Perinei; # Base of Pevineal body; ¢ Bulbo-cavernosus; o lies on
Levator Ani and in Ischiorectal Fossa ; ¢ Erector Clitoridis; / Bulb of Vagina; g Bartholinian

Gland ; A Vestibule ; j Glans Clitoridis. (1)

pyramidal eavity on each side of the rectum, bounded externally by the
obturator internus muscle, internally by the levator ani. Its apex is
formed by the junction of these muscles, while its base is partially

D
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superficial

fascia (deep

layer).

Bulbi
Vagine,

12 ANATOMNY OF PELVIS

closed in by the transversus perinei and the edge of the gluteus maxi
mus musele (fig. 6). If axial-transverse sections of the fossa be made,
it is merely the passage of the subcutaneous fat between
the gluteus maximus, levator ani, and obturator

The

we see that

internus  muscles
gluteus maximus forms the posterior and inferior boundary.

On transverse sections from before backwards it ean be noted that its boundaries
vary, At the level of the ischial tuberosity it is bounded as follows
outside, lower half of obturator internus; while the gluteus Hoors it in incompletely.
About an inch posterior to the tuberosity, we find the boundaries cl
inside,

¢ inside, levator ani ;

ge as follows
we have still the levator ani; outside, a small portion of the obturator internus ;
while the gluteus maximus floors it in completely, At the

1

sosterior margin of the fossa,
the levator ani is the inner and upper boundary, the gluteus maximus the outer and
lower, the fossa here being quite below the level of the obturator internus

If the skin and superficial fascia be now removed from the urethral
triangle, the following muscles, ete., will be exposed (fig. 6).

Pevineal museles,—On each side of the vaginal

\ orifice three muscles lie, viz., the bulbo-caver
\ nosus (fig. 7, & ¢), erector clitoridis or ischio
cavernosus* (fig. 7, ¢ ¢), and transversus perinei
b.e \“‘ (fig. 7 ¢ p)
u )
\ g 1tp)

The Bulbo-cavernosi consist of two muscular
| slips, one on each side of the vaginal orifice,
which spring behind from the perineal body and
pass round the vaginal orifice, partially covering

Fie. T the bulb and the vagina (fig. 6,¢). The anterior
end of each slip splits into thre
end as follows: One passes to the under surf:

ortions which

we of the corpus caver
nosum of the clitoris, a second goes to the posterior surface of the bulb,
and a third blends with the mucous membrane between the clitoris and
urethral orifice (Henle).

The Erector Clitoridis avises from the inside of the ischial tuberosity
and is inserted into the back and sides of the crus clitoridis

The 7ransversus Perinei arises from the ramus of the ischium, and
passes to the perineal body. It is difficult to define practically in
dissection (fig, 6, «).

Now that these muscles have been deseribed, we are in a position to
localise more important structures.

The Bulbi Vagine (corpora cavernosa urethrie) are small masses of
erectile tissue about the size of a bean, lying one on each side of the
vaginal orifice and partly under cover of the bulbo-cavernosus muscle.

Each rests on the triangular ligament, and has internally the mucous
membrane of the

r

agina; while, as already said, they are partly
Anteriorly each blends with

its fellow, and this pars intermedia becomes continuouns with the clitoris
(fig. 6, 7).

covered by the bulbo-cavernosus muscle,

m
1081
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The Bartholinian Glands lie one on each side of the vaginal orifice Bartho
close to the posterior end of the bulb, and in front of the |m~tvrmrl‘““"'

ilands.

layer of the triangular ligament (figs. 6, ¢, and 8, ¢). Each has a long

duet opening on the labium minus close to the outer and anterior

spect
wsserts that these glands lie behind the |><mt<'l'iu|

of the hymen, Ranney
layer of the triangular ligament. They are compound mucous glands.

Between the lower third of the posterior wall of the vagina and the Perineal
witerior wall of the anus, is an angular interspace filled up by the wadys
structure known as the perineal body. This will be more fully
deseribed afterwards. At the present stage of the dissection only its
base is seen, with the following muscles taking ori

n from or having

FiG, 8
SecTioN, parallel to the Anterior Pelvie Wall and through the External Genitals (Heale),
Vagina 3 & Urethra ; ¢ Corpms Cavernosum Clitoridis, covered by its Erector ; o Bulbus
Vaginme covered by Bulbo-covernosus Muscle ; Jartholinian Gland

m insertion into it,—sphincter ani, transversus perinei, bulbo-caver
nosus, levator ani (fig. 6).

Between the layers of the triangular ligament lie the urethra, a portion Between
of the vagina, compressor urethre, dogsal vein of the clitoris, lllh'l'll-ll:‘:,\“;\:ylf”
pudic vessels and nerves, the artery .to bulb, dorsal nerve of clitoris, ligament.
internal pudic vessels and nerves, the artery to bulb, dorsal nerve of
clitoris, and Bartholinian glands (Cunningham).

The dissection of the urethral triangle has now been considered until
the bladder has been exposed as it lies behind the pubes, from which it
is separated by a considerable amount of loose fatty tissue. In order to
complete the consideration, we have now to takesup the muscles not yet
deseribed, viz,, levator ani, coccygeus and the obturator internus,

.

THE PELVIC FLOOR DISS,

TED FROM ABOVE,

The pelvie floor must now be looked at from its internal concave or
peritoneal aspect. 1f the peritoneum and connective tissue beneath it,




14 ANATOMY OF PELVIS.
with the nerves and blood-vessels, be removed on one side of the pelvis,
! say the right, the two muscles known as the coceygens and levator ani
! will be exposed.  These spring from the middle of the inner side of the
true pelvis, and blending partly directly and partly indirectly with one
another, form what may be termed the diaphragmatic muscles of the

pelvie floor, If looked at through the pelvie brim, they are seen to

DissEcrion oF PELVES from above (S

! o Sacram ;b Urethra g ¢ Vagina ; o Rectum ; « Levator Ani; fCoecygens; o Obturator internus. (1)

form on both sides a concave arrangement analogous to the thoracic
diaphragm (fig. 9).

Coceygeus,

The Coceygens sprints from the spine of the ischium and is inserted
into the side of the lower part of the sacrum, and side and front of
» . . . -
There are two coceygei, one on each side (figs. 9, £, and 10).

Levator The Levator Ani has an extensive origin,
Ani.

coceyx.

It springs in front from
the back of the body and horizontal ramus of the pubes, from the pelvic
fascia (white line) and the spine of the ischium.

From this the muscle
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PELVIC FLOOR. 15

sweeps downwards and inwards to become attached in the middle line
from before backwards as follows,—to the vagina, the rectum, its fellow
of the opposite side, and finally to the tip of the coceyx (fig. 10). The
pubic fibres blend “with the posterior half of the upper border of the
sphineter vaginie ” (Doran).

The levator ani can act on the vagina, elevating and compressing it,
wmd is also believed to aid the sphincter ani.

The Obturator internus has the following origin : ~|w'|v surface of

obturator membrane except at its lowest part; fibrous arch completing

canal for obturator vessels and nerves: and surface of true pelvis

; hounded above by iliopeetineal eminence, posteriorly by great sciatic

Fie. 10
R’ ANT and ( con from without, after removal of part of pelvic bone and elearin
out of Ischiorectal Fossa (Luac
Fibres of Levator Am on Vagina; 6 Anus, with Sphincter, (])
noteh, inferiorly by ischial tuberosity. Its relations are well shown

in axial-transverse sections, Its inferior half bounds the ischiorectal
fossa s its upper half, the bladder and levator ani. It can also be seen
that it lies in relation to the broad ligaments—i.e., it hounds them
where the peritoneal laminge diverge.

We have now to take up the consideration of the generative organs.
[t is difficult to describe these without alluding to structures not fully
considered until further on.  The student may, therefore, not entirely
grasp some of the points until the whole anatomy of the organs has been
mastered.

THE UTERUS AND ITS ANNEXA,

The Uterus (P, 1) is a triangular body, with a truncated apex down- The
wards, placed between the bladder and rectum, and with the uppcuruucc' i
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! seen at figs, 11, A, and 12, . In describing it we take up its external Can
| appearance, its nature on section, and its structure and relations. downw
‘l"l;:‘lutiu! On external examination we find the parts known as the body (fig. is an o
g 11, 4, ¢) and neck (fig. 11, 4, a, b). Keeping in mind its deseription into th
as a trinngle, we see the neck occupying the apex and the uterine openiny
orifices of the Fallopian tubes at the other two angles. Between the is knov
Fallopian tubes lies the fundus uteri. The anterior surface of the Can
E | uterus is almost flat; the posterior is convex at its upper part, as is 11, B,1
& | well seen in fig. 11, B.  Where the body passes into the cervix there below,
i is a slight depression noticed on the posterior surface. This corresponds vagina
¢ to the isthmus, The
Cavity of On making a vertical mesial section, we observe that the uterus is a vaginal
3 M hollow organ possessing a cavity with the anterior and posterior walls
i Y :—‘i
| o ? ——
¢ \
\
\
1
!
o)
[
{
]
Fia. 11,
{. Viraiy Urervs (front view) (Suppey).  The Appendages and Vagina ave cut away
o Corvix (vaginal portion); & Isthmus ; ¢ B b Cervix proper.
B. The sAME in vertical mesial section. conical
« is unterior surface, and lies just above where peritonenm passes on to bladder,
| €. The same with cavity exposed by coronal section, ternum
« Os Externum ; « Os Internum ; 7 Uterine Opening of Fallopian Tube, (§) like th
transve
in apposition (fig. 11, B). In order to see the cavity it is advisable to less de
look at the uterus in coronal section—i.e,, a section which, passing everted
through the cavity, divides the uterus into an anterior and a posterior the istl
half, as shown in fig. 11, C, fig. 12, 4. This latter section enables us The
more fully to understand the division of the uterus into body proper about &
and cervix, and the division of the uterine cavity into cavity of the inches,
i body proper and cervical cavity. Meas
| I




UTERUS AND ANNEXA. 17
Cavity of Body.—This is a triangular slit in the uterus with the apex
3 lownwards, and with anterior and posterior walls, At each angie there
is an opening, viz, at the lower ang

we have the os internum opening

E nto the cervieal canal (fig. 11, C, d), and at the upper angle the uterine

openings of the Fallopian tubes (fig. 11, (', 1) I'he lining of the cavity
s known as its mucous membrane.

Cavity of the Cervical Canal.—This is spindle-shaped o

conical (fig.
11, B, '), and has two openings, viz., o8 internum above and os externum
helow

The former opens into the uterine eavity, the latter into the

Cervix

Fhe Cervie is divided iuto two portions, the vaginal and the supra
m ’ Uteri.
vaginal.  The vaginal portion is within the vagina, and appears as a

Fra, 12
{. MuLTIras Urervs in coronal sect

B. MULTIPARO Ures from front (8« ). (1)

nical mass of the size and shape seen at fig. 11, 4, . The

08 ex
ternum is in virging a mere dimple, and feels to the examining finger

ike the tip of the nose. In women who have borne children it is
fransverse (fig. 12, B), and in most cases has its lips fissured more or
less deeply, and the mucous membrane of the cervical canal partially
everted, The supravaginal portion is continuous with the body through
the isthmus,

The length of the whole unimpregnated uterus is, speaking generally,
tbout 3 inches ; the length of the cavity of cervix and body about 2}

Measurements with the sound on the living female are a little in
|1}




Divisions
of Cervix

Uteri.

Position of
Os Inter-
num,

18 ANATOMY OF PELVIS.

excess of those obtained in sections on cadavera, owing probably to the

sound’s elongating the uterus somewhat.,

Virgin Nullipara
Length of uterus

Width
I'hickness

50 in
b 170 ,

150
0, 100 ,,

Sppen

Vertieal diameter of cavity 180 244 in.

Transverse : . .00 124 ,,
Richet

Length of entire organ in young women

cm
o hody of uterus
Do. cervis i - s
Do. vaginal portion of cervix 50-6 ,,

Heuniy.,
Capacity of uterus in nullipara: -~ 2-3 c.em. : Sy n,

in multipara 3-5 c.cm,

Various authors divide the cervix uteri more minutely as follows,
They consider it as made up of
a. A vaginal portion ;
4. An intermediate or middle portion ;
g 13.)
This view is of importance in relation to the seat and extent of the
changes in the size of the nterus in prolapsus uteri.

c. A supravaginal portion, (F

Diacrasm oF Urkrvs to show divisions of Cervix (Schroeder),

o Vaginal portion ; & Intermediate

inal portion ; £ Bladder; P Peritonenm

he dotted line shows peritoneuin

rtion ; ¢ Supravi

The v|lu'>linl| as to the |»rw'i.\<- position of the os internum in the
unimpreguated uterus is at present much disputed.  Kiistner, who has
examined the point carefully, places the os internum at the narrow part
where the Twnen of the cervical canal becomes continuous with that of
the uterine cavity proper. This part lies at the level of the isthmus
uteri (v, fig. 14), and is also the point where the complicated uterine
musculature passes into the simpler cervical museular arrangement.
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I'he folds of the arbor vitie sometimes cease at this point, but may pass
ihove it or in multipare may end below it,

Kiistner also alleges that for 4 em. (} in.) below the os internum as
letined by him the cervical substance and mucous membrane ave like
that of the uterine body, and that this special part of the cervical canal
“IV”I"IMI"‘ i“ "Il' lll(‘ll\rl'“vl] nlll‘l |'|'\”_’||4||Il'.\ l'lhl“','l'\: illl'l Il“ (l“'r'"“""
terms this the “inferior uterine segment,” and \]w:|l\~ of a “cervical
decidua The os internum is believed by some to be at the level
where the peritoneum passes on to the bladder,

While the two great divisions of the uterus are the body and cervie,

it is of importance to keep in mind that in pregnancy we distinguish a

GNAL SECTioN oF Utkrus (Kiistuer)

v n. Uterine opening of Fallopian tubes o, i. Os Internum

special part of the body as the Lower Uterine Segment. It has the

following characteristics: the peritoneum is loosely attached over it,

the muscular wall thinner there and the muscular bundles more separ
ible; farther, it plays in labour a passive role, and comes to be
marked off from the part above by a thickening in the wall known as
the contraction or retraction ring. We may show the relations of all
the divisions in the following scheme :
Body (i preguancy) { Upper |>jn|'(1.1v\| (|‘||>|u'|' I\\n.”III'II\L
i 7| Lower Uterine Segment (lower one-third),
supravaginal portion,

Cervix . X . intermediate "

vaginal 5

Kiistner, as we have seen, speaks of the inferior uterine segment as

cervieal in origin,

Lower
Uterine
Segment
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20 ANATOMY OF PELVIAS.

If the uterus be viewed in vertieal mesial
section, it will be scen to be made up of three distinet elements, viz,
peritonenm, unstriped muscular fibre, and mucons membrane (fig. 11, 5.).
The peritonenm covers, partially, its external surface ; the mucous mem-
brane lines the cavity of the body and cervix ; while the muscular fibre,
by far the largest constituent, forms the tissue lying between these.

_Gland cut

Fia, 15,

Mucous membrane of Uterns to show glands and interglandular tissne ; the mucous membrane
in thicker here than normal,

The Peritoncum of the Uterus clothes its posterior surface (except
the vaginal and middle portions of the cervix), but only dips down
on the front surface as far as the isthmus, at which level it is reflected
on to the bladder (fig. 11, B, a). At the sides of the uterus the peri-
toneum on the anterior and posterior surfaces runs out to the wall of
the pelvis, thus forming the important structures known as the broad
lignments,
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STRUCTURE OF UTERUS.

I'he Ligaments of the uterus are Ligaments
Broad ligaments ; of U vene
Round lignments ;
Utero-sacral and Utero-vesical.
he broad ligaments are described under the peritoneum.  (See p. 42).
The round ligaments (PL 1) are two in number,  According to H:\im-.\, Round
each springs by three fasciculi of tendinous fibres—the inner from the Mgaimsnie
tendons of the internal oblique and transversalis, the middle from the
superior column of the external abdominal ring near its upper part, and
the onter fasciculus from just above Gimbernat’s ligament., These
unite into a rounded cord which crosses in front of the deep epigastric
wtery and passes between the layers of the broad ligaments backwards,
lownwards, and inwards to the anterior and superior part of the uterus,
\Hl]----l and Ill).\(l'i]»ml muscle, blood-vessels, ete,, are found in each.
These ligaments are of importance in counection with the operative
treatment of backward displacements of the uterus.

The utero-sacral lignments are peritoneal folds, two in number, en
closing connective tissue and unstriped muscular fibre, passing from the [0
lower, lateral part of the body of the uterus outwards and backwards
towards the second sacral vertebra. They are known as the folds of
Dougl and form part of the upper, lateral boundaries of the pouch
of Donglas. They are of the highest importance practically 'I'ln-‘ s
peritonenm, as it passes between the uterus and bladder, constitutes yageal
the utero-vesical lignments Ligaments

The Museulature of the Unimpregnated Uterus is of little importance Muscula

‘ : " ture of
in Gynecology, and needs only a passing notice. Three coats are ..

deseribed : a thin subperitoneal coat passing into the round ligaments,
broad ligaments, utero-sacral and utero-vesical liganments ; a middle
cont : and an inner concentric and very abundant layer which surrounds
the Fallopian tubes, os externum, aud os internum. The student should
not forget that the arrangement of the muscular fibres is of the highest
mportance in practical obstetries.

Fhe Mucous Membrane of the cavity of the body of the uterns is a Mucous
Membrane

thin reddish-gray layer, about 1 mm. (35 inch) thick in the fully de- 570

veloped but unimpregnated organ, It is set on the inner aspect of the
muscular layer of the nterus without the intervention of any submucous
layer, is made up of ciliated columnar epithelium on a basis of connective
tissne, and has numerous glands—the utricular glands. On section and
microscopiec examination, the glands, lined by the ciliated epithelium,
lying, according to some, on a thin membrana propria can be seen
coursing down obliquely from the free surface and ending at, as well as
sometimes dipping for a short distance into the muscular fibre. Fig. 15
shows the glands cut irvegularly at various levels; they are more
thundant than usual in this specimen (fig. 16). The glands unsually
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bifurcate at their lower ends, and two may have a common mouth.
Some of them penetrate the muscenlar fibre and can thus regenerate the
mucous membrane after l'umplot(' curetting,

The connective tissne in which the glands ave embedded consists of

delicate, round, and spindle-shaped cells, the former being more abundant

near the surface, the latter deeper.  Fibrillated bhundles of connective

tissue lie also hetween the cells and pass ont between the museular fibre
of the uterine wall.  According to Leopold, the connective tissue is in
the form of a plexus of fine bundles, covered with endothelial plates each

with a nuclens,  "T'he spaces between these hundles form lymph sinuses.

Mouths of Gland,

Colimnar
~ eputhelium

<an Blood vesesla
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- connective tissus

v omd Clenda cut longitudine. )

Mucors Mesmiasy: oF Utenvs (G349).  (Gullaud)

The mucous membrane lining the cervix is different in arrangement
and structure from that lining the cavity of the uterus. It is thrown
into numerous folds, presenting to the naked eye the appearance known
as the arbor vitie, which consists of a longitudinal mesial ridge on the

anterior and posterior walls, from both sides of which secondary ridges
branch off’ obliquely.

It is lined throughout with a single layer of
epithelium (fig. 17), which is ciliated on the elevated portion of the
ridges, but is simple columnar in the depressed portions (de Sinéty).

The upper bonndary of the arbor vitee varies,
abont midway between os externum and fundus.
folds pass up into the eavity of the body.,
pass up so far as in nullipare (Kiistner).

The boundary lies
Before puberty, the
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I'he glands are of the racemose type; and consist of elongated,
repeatedly branching duets, which extend deeply into the connective
tissue, and are somewhat dilated at their extremities (Ruge and Veit).
They are lined by columnar epithelinm, resting on a membrana propria,
ind open on the ridges and furrows of the mucous membrane.

There is a sharp line of demarcation between this single layer of
epithelium (colummar and ciliated) which lines the cervical eanal and
the epithelial covering of the external surface of the vaginal portion,
and this line of demareation corresponds in the adult to the os externum,
Beyond the os externum, the epithelial covering has all the characters
of skin; it consists of vascular papillic covered with many layers of

T L
A7

Semidingrammatic 1, Gland. ¢p, Squamons epithelinm of vaginal portion
Artery. rit, Vein,  ef, Connective tissue, o, Non-striped musele,
(4. (Gulland)

squamous epithelium,  The vascular papillie are not easily recognised

ithout the help of reagents (Ruge and Veit). The epithelial cells are
like those found in the skin, and dovetail into one another by denti-
culate edges.

It is a disputed question whether glands are present on the vaginal
ispect of the normal cervix, De Sinéty says he has never met with
them except in the neighbourhood of the os externum, and their
oceurrence there he attributes to an eversion of the mucous membrane
of the canal,  Ruge and Veit also consider the existence of glands as a
pathological condition, which is, however, easily induced.

The normal histology of the cervix uteri has an important bearing on

the pathology of the so.called ulcerations and on laceration of the

cervix and ectropium,
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FALLOPIAN TUBES,

The Fallopian tubes ave two tubes, one on each side of the uterns,
running sinuously from its upper angles out towards the side of the
pelvis (Plate 1. and figs, 18 and 37). They lie cnclosed in the upper
free margin of the broad ligaments, and vary in length from 10 to
1T em (4 to 43 inches).  They are not of equal length, the right being
frequently longer than the left.

The Fallopian tube, the uterus lying to the front (anteverted), has
been found by His to pass first ontwards and then upwards over the

View from behind of the Laterat Axauk of the Urenes, with part of the Left Broad Ligament,
Fallopian Tube, Ovary, and Parovariam (Henle).

« Uterns § 4 Isthins of Fallopian Tabe ; ¢ Ampulla; o has Parovarinm to the vight, and Fimbris
end of Fallopian Tube and Ovarian Fimbria just below it ; d F 3 it
Ligament ; £ Infundibulo-pelvie Ligament (}).  The topographical relations are distiarbed here.

ovary, the fimbriated end lying on the posterior aspect of the ovary
(PL I, fig. 2).  Three parts come up for consideration—the isthmus,
the ampulla, and the pavilion or fimbriated end,

The isthmus is the straight narrow part of the tube (fig. 18, 4), which
at its internal end opens into the uterine cavity, and has a lumen barely

admitting a bristle.  On transverse section the diameter of the whole
thickness is about 2 to 3 mm.

The @mpulla is the curved and thick part of the tube (fig. 18, ¢),
having an average diameter of about 6-8 mm.,

with a lumen admitting
the ordinary uterine sound,
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BLOOD VESSELS, URETER, AND PELVIC ORGANS (KeLLy).
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The free fimbriated end of the Fallopian tube is expanded and funnel-
shaped (infundibulum) ; and it is provided with primary and secondary
fimbriee surrounding the opening of the tube to which they converge.

One special fimbris

runs to the ovary (fig. 18, »).

On section the Fallopian tube is seen to be made up of three layers
from withont inwards: viz, peritoneum, longitudinal and circular
unstriped muscular fibres (the latter being inner), and mucous membrane
lined with ciliated columnar epithelinm. Connective tissue and elastic
fibres lie between the peritoneal and muscular layers.  No glands exist
in the mucous membrane which is mueh folded in a longitudinal
direction, especially in the ampulla.  Bland Sutton, however, believes
the folded mucous membrane to be glandular, and to afford an albumin-
ous covering to the ovam as it passes down,

It is remarkable that the ciliated epithelinm lining the Fallopian
tube and pavilion should be continuous with the squamous epithelium
of the peritonenm ; and that, further, there is direct continuity between
the vaging, uterus, Fallopian tubes, and peritoneum,—so that the
peritoneal sac in the female is not closed as in the male. The import
mee of this anatomieal fact cannot, from a pathological point of view,
be overrated.

Pavovarivm or Orvgan of Rosenmiiller.—1f the broad ligament be held
between the light and the observer’s eye, this rudimentary structure
will be seen enclosed in its folds in the space between the ovary and
ampulla (fig. 18, ). It consists of closed tubules lined with ciliated
epithelium, which converge towards the ovary, and are united by a

longitudinal one,

In the cow and sow the longitudinal tube or Woltfian duet persists, extending in the
latter animal from a point a little above the division of the uterus into its cornua down
the side wall of the vagina and opening into the vagina at the sides of the urethral
orifice. These are named Gartner's canals after their chief investigator, and they
correspond to the vas deferens, ete., in the male. Beigel has shown that these canals
may be found in the uterus of the human fotus, a statement verified by Kolliker, Dohr,
and others.  According to Rieder, they may persist either as a closed muscular epithelium
lined tube or as a muscular bundle without epithelium. The epithelial lining consists of
a single or double layer of eylindrieal cells (cells < 16, ) @ this is surrounded by connective

tissue and by three coats of unstriped muscular fibre (inner and outer longitudinal and

middle cireular). It may produce one form of cervieal or vaginal cyst as was shown by
von P'reuschen (v, chapters on Development, Ovarian Pathology, and Vaginal Cysts).

OVARIES,

The ovaries (Pl I. and fig. 1R8), two in number, lie one on each side
of the uterus, projecting markedly through the posterior layer of the
broad ligament.

Form, Nize and Relations.—The ovary is a small oval-shaped body

Fimbriwe,

Strueture
of Fallop-

ian Tube.

Paro
varium,

Ovaries
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about the size of an almond, the weight of which varies from 60 to 135

grains,  According to Farre its measurements arve as follows ;
Longitudinal Transyers Perpendicular
Mittneter Diameter Dinmeter
Greatest 2 in 1 in. Lin,
Smallest 1 in. Lin, }in.
\verage 14 in, in gin,

The ovary has an anterior and posterior border, and an upper and
lower surface.  The posterior border is convex and free, the anterior
flattened and attached to the broad ligament, It should be noted that
this anterior border is ealled the hilum, and that the blood-vessels and
nerves enter there,

The position of the ovary will be discussed afterwards (p. 55), but at
present it is sufficient to consider it as lying behind the broad liganment
and on the side wall of the true pelvis, suspended as it were by the
infundibulo-pelvie lignment so that its long axis lies more or less parallel
to the axis of the brim of the pelvis,

Ovarion  Fossa—The ovary lies in a shallow fossa of the hroad
lignment, the ovarian fossa. In the rat, seal, and other animals the
ovary is surrounded by a peritoneal fold, and thus completely cut off
from the peritoneal eavity. It is possible this may happen in the

human female, giving rise to one form of tubo-ovi

an eyst, but as a
rule the human ovary is uncovered by peritonenm, and thus lies inside
the [»\‘l'mnn'.ll cavity,

Ligaments of the Ovary.—In addition to the attachment which the
broad ligament gives to the ovary, two important lignments are
deseribed—the ovarian ligament and the infundibulo-pelvie ligament.

The Ovarian Ligament (tig. 1

,.77) is about 3 em. (1! inch) long, and
extends from the inner end of the ovary to the corresponding upper
angle of the nterus, just below the uterine origin of the Fallopian tube
[t is a longitudinal fold of the peritoneum into which the unstriped
muscular fibre of the uterus is prolonged,

The Infundibulo Pelvic Ligament (fig. 18, 1) is about 2 em. long, and
runs from the outer end of the Fallopian tube tu the side wall of the
pelvis. It is simply that part of the upper margin of the broad ligament
unoccupied by Fallopian tube.

The Ovarian Fimbria (fig. 18, ¢) prevents the separation of the ovary
.Ill‘l H\Il“l‘ll]”lllllll fl||ul'.

Thus the ovary is kept in position by its attachment to the broad
lignment, by the ovarian and by the infundibulo-pelvie lignments. It
own specific gravity has also a share, i.e., the ovary floats at a certain
level.

Ntructurve of the Ovary.—'The ovary is covered with epithelium ditfering
from the squamous epithelinm of the peritoncum in being made up of
colummar nucleated cells with a dull lustre. It is eontinuous at the

hilun
mark
epith
Walc
the «
after
lies |

0
cons

folli

md



OVARIES.

hilum, however, with the peritoneal epithelinm, the line of contact being
marked by a whitish and elevated line—the white line of Farre, The
epithelinm covering the ovary is known as the germ-epithelium of
Waldeyer. This distinctive term is of importance in connection with
the 4]1‘\‘~‘]0|»I|u'lll‘ of the ova, and will be more ];;n'livnl:n'l)' alluded to
ifterwards. A tunica albuginea made up of condensed connective tissue
lies below the germ-epithelium.

On section and microscopical examination, the ovary is found to
consist of connective tissue with the structures known as the Graafian
follicles embedded in it, along with blood-vessels, nerves, lymphatics,
md some unstriped museular fibre, These are enclosed in the epithelial

Seerion through the CorTican part of the Ovary (Turner)

Germ Epith olivmn 3 s« Ovarian Stroma; 1, 1, large-sized Ovarian Follicles ; 2, 2, middle-sized ; and
maliersized Graatian Follicles Ovam within Graatian Follicles Blood-vessels in
the Strom Cells of Membrana Granulosa

covering alre '\l.\' described, The connective tissue is divided into a
cortical and medullary layer; the former lying beneath the germ-epith
clium, the latter being at and near the hilum. The medullary layer
is very vascular, and has some unstriped muscular fibre round the
branches of the ovarian artery (fig. 19).

The Graafian follicles are scattered through the whole substance of
the ovary. The following points should be carefully noted.

a. The younger and smaller Graafian follicles lie in the cortical layer.

Their diameter is generally about | }5th in,, and they exist in immense

numbers.  According to careful estimates, the ovary of a female infant
may contain 40,000 to 70,000 such follicles.




ANATONY

OF PELVIS

The larger follicles are much fewer in number and lie lll'v]wl‘ in

the ovary, Diameter ) th to 2 th in

100

¢. There are
latter

also still larger follicles nearer the surface than the

These have advanced from the deeper layer (vide under Men
struation),

Fia, 20,
1 8eeTiox oF Wionk VAGINA passing thiongh Laternal Fornix ; and B Sretios or Urrer Thin
! passing through the Cervix Uteri (Hart),
| . Ponch of Donglas ; ut Uterns: o e Os Externum ; Vg Vagina ; p f Posterior Fornix ;
f Anterior Fornix ; Voup. Ves uterine Peritoneum ; Bl Bladder

I Ntructure of a Graafian Follicle
1. A Tuniea fibros:

This consists of

and Membrana propria ;

2. The Membrana granulosa, a layer of nucleated columnar epithelial
cells forming the diseus proligerus at one part ;

3. Fluid—the liquor folliculi.
The ovum (diameter | L5 to (15 in.) lies in the discus proligerus ; it
| 1 has the following structure :

1. External envelope
9

| 2. Yelk protoplasm,

o,

zona pellucida, a homogeneous membrane,

Germinal vesicle (.} th in, diameter),
. Germinal spot (,.\;5th in. diameter),

Function of Qvaries,
{

Besides the production of ova in relation to
menstruation and pregnancy, the ovaries like the thyroid and supra-renal
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bodies are held to play a part in metabolism through an internal
secretion,  This view has led to a more conservative method in the
surgical treatment of diseased appendages. It has been found experi-
mentally that they influence the elimination of phosphorus, which

explains the benefit of eastration in malacosteon disense,

I'HE VAGINA.

The vagina is a mucous slit in the pelvie floor, extending from the

. Position
hymen to the cervix uteri, and lying between the urethra and bladder in '

10K VaGINaL WALL AND MULTIPAROUS CERVIX, looked at from behind ( Henle).

@ Urethral Orifice ; 4 Anterior Vaginal Column ; ¢ Cervix Uteri. (})

front and the rectum behind. In the upright posture it makes an angle
of about 60° with the horizon, i.e., it is nearly parallel to the brim
conjugate,

I'he vagina has two walls, an anterior and posterior, which are con- Vaginal

tinuous at their sides, The anterior vaginal wall is triangular in shape, Walls.
the base being above. Its lower limit is marked out by the hymen.
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At its upper end it is reflected down to a small extent on the an
terior lip of the cervix uteri, the anterior fornix being thus formed
(fig. 20). It is closely incorporated with the urethra, but between it
and the posterior aspect of the bladder there is loose connective tissue,
Its length is about 5 em., i.e., 2-2} inches.

The muconus membrane of the wall is

arranged in folds roughly trans

Membrane. Verse. At its lower end is a vertical mesial single or double thickening

of the mucous membrane, about 2 em. long, known as the anterior

vaginal colummn (fig. 21, 4).  This begins near the urethral orifice, or

Fia, 22,
INAGRAM oF VERTICAL MESIAL SECTION oF FEMALE PELVIS, showing Sigmoid eurve of posterior
Vaginal Wall (8chultze),

about 1} em. above it.  According to Budin, the columns are prolonged
on the hymen.

The posterior vaginal wall is triangular in shape, and extends from
the hymen upwards to the cervix uteri, upon which it is reflected,
thus forming the posterior fornix vaginw, which is deeper than the
anterior one. Its length is about

cm. (3 inches), i.e., about 2§ cm.
(nearly an inch) longer than the anterior. It is also transversely rugous,
and has a posterior column analogous to the anterior, but smaller. The
vaginal rugwe can also be seen on the inner aspect of the hymen.

While the direction of the anterior vaginal wall is almost straight,
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that of the posterior vaginal wall is sigmoid (fig. . The curve varies,

however, according to the position of the uterns and the fulness or

emptiness of the adjacent bladder and rectum.,
When the bladder and rectum are empty, we find the direction of the
vagina parallel to the pelvie brim.  When the bladder is distended, the

vagina is, chiefly at its upper part, driven nearer the sacrum ; while, if

the rectum be distended, the vaginal axis may be almost perpendicular,
Structure of Vagina.—The vaginal wall, on section and microscopical Structure

examination, is found to consist of mucous membrane, made up of epi of Vagina.

thelium (fig. 24) (the superficial layer being squamous and nucleated,

HorizoNtal SECTI08 oF 1o PELvic FLoor ar tae Pevie Ovreer (Hoele),

Ue Urethra; Va Vagina; K Anus; L Levator Ani.

the \lm'lwr ];l_\t'l‘ \'_\'Illllh'i('zll and with <'lul|g;ll«'1l Illl(‘lt'i). connective
tissue, elastic tissue, and some unstriped muscular fibre.  The superficial
layer of the connective tissue forms papillie, into which blood-vessels
project.  The epithelium is therefore ridged. External to this lie two
layers of unstriped muscular fibre ; the inner longitudinal, the outer
cireular (Henle).  Breisky alleges the inner to be circular. Von Preus-
chen has described glands in the vagina, but they are very few in
number,  He found the ducts lined with squamous epithelium and the
deeper part with ciliated epithelium—the latter being continuous with
the eylindrical deep cells of the vagina, Gland-like erypts and lymph
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follicles also exist (Lawenstein).  The whole is surrounded by loose
connective tissue, containing the outer venous plexus of the vagina,

According to Daoderlein, the normal
vaginal epithelium, lymph corpuscles; and a bacillus is present which
gives an acid reaction (lactic acid) to the discharge.

As

vaginal secretion consists of

already said, the vagina is a mere slit in the pelvie floor, although
it is often erroneously described as a tube or cavity., On vertical
section, as fig. 20 shows, it appears as a meve linear slit ; while on trans
verse section it is H-shaped, or crescentic (fig. 23). The H-shape
is said to be caused by the coalescence of the Woltlian ducts which,
with part of the ducts of Miiller, form the vaginal canal.  The

. Squamous cel’s

Papilla of —
connective tissue

Fia, 24,
Sqrasovs CrLl

oF Vaaisa ox Parinia or Cossecrive Tisstr,

Note nctive cells next papilla

vagina is eminently dilatable and its walls separable, as will be more
fully considered under the structural anatomy of the pelvie floor; but

this dilatation or separation is the result of posture with manipulation,
or of parturition,

Under mere changes of posture the vagina retains its
slit-like form,

THE URETHRA AND BLADDER.

Position.—The empty female bladder lies behind the pubes and in
front of the vagina,

The urethra is a straight slit (some describe it as sigmoid) about 1}
inches long, with thick walls closely incorporated with the anterior
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vaginal wall behind. It runs parallel to the plane of the pelvie brim.
[ts Jower opening is known as the meatus urinarius, the position of
vhich has been already considered in the section on the External Geni
tals : its upper opening is at the neck of the bladder. On section and
microscopical examination, its mucous membrane is found covered with
squamous epithelium in its lower part ; while higher up it is like that
f the bladder, and is very rich in elastie fibres, There is a double Micro

layer of unstriped muscular fibre, the longitudinal layer being intvrn:ll:;:’C,'L,,,h
nd the civenlar outside ; and, according to Uffelman, a circular (inner)

mdd Tongitudinal layer of striped muscle which stretches from the neck of

W oF Unerura minch enlarged (Skee),

Urethral Canal ; Glands deseribed by Skene Vein ; o Artery,

he bladder to within 6 in. (1} em.) of the meatus urinarvins,  Luschka
so deseribes a special \!nhnu.-tvr of the vaginal and urethral orifices
It should be further noted that the mucous membrane is folded longi
tudinally, and contains mucous glands lined with eylindrical epithelinm,
papillie, and lacune, and also villons tufts near the meatus; and that
there is a submucous layer between the mucous membrane and un

triped muscle, containing many veins, Skene of New York hasSiene's
Tabules,

escribed two tubules in the female urethra. They liec on each side T

and 26), “near the floor of the female urethra, and extend up

from the meatus urinarius for about

{ inch. They lie beneath the
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' Bladder
Openings.

lf“
|

!
|

Structure
of Bladder,

layers of transitional or multiform epithelinm (fig. 27).

mucous membrane, and in the museular walls of the urethra,” We
have in scetion of the female urethra:

Mucous membrane ;

Submucous layer

Muscular layer, longitudinal and civeular, unstriped ;

do, do. striped (Ufelman).

External to these, there is the anterior vaginal wall behind, and loose
tissue in front.

According to Henle, the closed urethval slit is on section transverse
near the bladder, sagittal at the meatus, and star-shaped between these
two points.

In the bladder proper we have three openings—the internal orifice of

the urethra and the orifices of the two ureters.  The latter lie one on

Fia, 26,
Uiirnea Laie Oves from above, showing glands with probes passed in (Skoe).
cach side, about 1} inches from the internal orifice.  These openings
give us the landmarks for the division of the bladder into neck, base,
and body.  All above the lines joining the ureteric openings and the
centre of the symphysis is the body : all below is the base, and that
portion between the ureteric openings and the internal orifice is the
trigone.  The trigone is formed by a blending together of the innermost
bands of muscular fibre and fibrous connective tissue,

Just above the
ureters is the bas fond.

The wall of the bladder is made up of three layers, viz.,, n mucous,
a muscular, and a peritoneal.
The mucous membrane consists of connective tissue lined by several

It is arranged
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in folds, except over the trigone and openings.  The folds or rugwe are
due to the l:l\il‘.\' of the submucous coat. "The so-called detrusor urine
consists of two longitudinal bands, about 2 inches wide, on the anterior
i posterior surfaces of the bladder. It is disputed whether there is
usphineter at the neck of the bladder,  Probably there is not : but the

g &

& @“/ 7,

Fie, 27
L CeLes from the Mecors MeMprANE of the BrLavog Those in the upper row are the
ficial squame ells; those in the lower row ave the peculiar cells of the widdle stratum
).

puckering of the muecous membrane at the neck is alleged to have a
valve-like funetion,

The peritoneal covering of the bladder will be considered subse
quently.

The relations of the ureters arc of importance with regard to inflam- Ureters
matory exudations, fistulie, and excision of the uterus for cancer and
fibroids,

THE URETERS.

The wreters (see Pl 1) are two in number, reaching from kidney to
bladder.  Each is about 12 inches long, and has an abdominal and
pelvie portion,

In the abdomen they lie mainly in relation to the Psoas muscles,
which they gradually cross obliquely downwards and inwards. On
leaving the kidney they arve about 1} inches from the middle line.

\t the pelvic brim they cross the common iliac artery 1} inches from
the centre of the promontory, then lie in front of the internal iliac vein
and behind the internal iline artery. They thus follow a somewhat
sigmoid course, passing forwards beneath the uterine artery, parallel to
the upper part of the vaginal wall (fig. 28) and running between the
walls of the vagina and bladder, enter the latter obliquely at the upper
and onter limits of the trigone. The uterine artery crosses the ureter
about the level of the os externum. On the right side the ureter lies
hehind the colon and eaput coli; on the left behind the sigmoid flexure
it and above the brim, and the descending colon higher up.

Shape of empty Bladder and changes in its position.—The empty Shape and
female bladder lies completely behind the pubes, and has its flllldllsi.:l::;llltl; of

covered by peritoneam. When empty and viewed in mesial section it
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may present one of two shapes.

The obligue legs of the Y may be about equal in size, or the posterior

may be shorter (fig. 29). This
been aceepted hitherto by all authors as the normal one.
cavity forms with the urethra a continuous tube on vertical mesiul

seetion (fig. 30).  In such eases, it is oval in shape, corrugated, and

Retarion or URETER o8 108 RiGur Sive oF a Dissecren Priyis (Holl)
V Vagina : € Cervix g s Ur. Ur, Ureter.

I Common ihae artery nrtery
i Uterine artery |

' Extern Internal iline artery

» Paddie a 1 External iline vein

firm to the touch. This latter shape is the one always found in the

lower animals, such as the rabbit and dog, and is the only one seen

in the human fwtus  If, therefore, the pelvie floor be viewed on its

]u'l'i!ulu':ll aspect, the fundus of the cmpty bladder will be found to
be very often large and concave, while in some cases it is small and
In the former case, the inner surface of the upper segment

In the large majority of specimens
figured, it forms with the urethra a Y shape on sagittal mesial scetion,

form is so common that it has

In certain
cases, however, but not in so many as the former, the empty bladder
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of the bladder, large in arvea, is in contact with the surface of the lower
seement 3 in the latter, the anterior and posterior walls, small in area,
touch one another.

It is probable that when the bladder has the Y shape on section, it is
reluxed and empty (fig. 29), and when the oval shape (fig. 30), it has

VERTICAL MESIAL SECTION oF Fesmare Privis, showing Y shape of Bladder (Fiirst),
o uterns, b bladder, ¢ rectam, (1)

been caught in systole, The bladder contracts to expel the urine and
then relaxes. Between the acts of urination the bladder is therefore
ouly a flaceid sac.  Some additional facts as to the position and disten
tion of the bladder are best considered further on, under the structural
matomy of the pelvic floor. We may here state, however, that (1)
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when empty, in the non-parturient female, it is behind the pubes
(fig. 29); (2) it is drawn partly above the pubes in the parturient

N
/ /
/
1 m
VERTICAL MESIAL 8¢ w Frsare 1 Froor, showing contracted Ider i
Y de 1\ front and t
{carel It (
female (fig. 39): (3) it is tilted above the pubes in retroversion of the
cravid uterus.
RECTUM,
' Rectum, The Rectwm is not s 1w|.|l~‘l by any division from the sigmoid flexure, /

but may be detined as extending from the left sacra-iliae synchondrosis

i to the anus. It curves downwards, backwards, and inwards, to about &)
the third sacral vertebra, This is known as the first part of the rectum i
it is completely covered by peritoneum, which forms the mesorectum
! The peritonenm is reflected from the rectum on to the upper part of the
! vaginal wall, about 3 inches above the vaginal oritice. Thereafter, the i
| rectum lies in relation anterviorly to the posterior vaginal wall to which
it is loosely attached until about 1} inches from the anus, left 1
The rectum is made up of peritoneal investment ; unstriped muscula ngul
\ fibre in two layers, longitudinal and circular, the former being the outer ; body.
‘ 1 a submucous coat; and a mucous lining with its museularis mucosae, Du
{ Micro columnar epithelinm, no villi, but with Lieberkuhnian follicles closely e b
‘ ;""I"I'l"“”“ set together. At the upper limit of the anus, the circular fibres are very ppan
1 of Rectum. well marked, and constitute the sphincter ani internus, vight «
! Certain oblique folds in the reetum-—consisting of mucous, submucous, Nea
\ | and eirenlar nnstriped museular conts—are of special interest. One Ids i
t‘ exists 1} inches from the anus, another is near the sacral promontory, A0
|
{



RECTUM. 39

md one is intermediate (Zwrner).  The lowest (the valve of Houston or
sphincter ani tertius of Hyrtl) has been deseribed by Chadwick of
Boston, as being not an entire cireular fold, but made up of two semi
irenlar constrictions, one on the anterior wall, and one on the posterior
m inch higher up (fig. 31 «).

The Anus is that part of the rectum at its external ovifice, It is about Anus.
m inch long, and has its long axis directed backwards and cutting the
ixis of the vagina at about a right angle, The rectum, therefore, when
in contact with the posterior vaginal wall closely follows its direction,

but at a little above the anus turns sharply backwards,  There is thus

N
»\\ M

"
N

N

Fia, 31 . Fio, 316,

R o INFLATED (Chetilirie INAL SECTION THROUGH ANUS (Syuington
Sphincter tertins ; ¢ Ampulla of Rectan rectum ; i « internal sphincter ; e external
phincter ; Lo levator ani ; ¢ vagina

left between it and the last 1) inch of the posterior vaginal wall, an
mgular interspace to be filled up by the structure known as the perineal
ody.

During life, the anus is closed by its sphincters in such a way that
the lateral walls are in contact (Symington). This explains that the
ipparent gaping of the anus in sagittal mesial sections is ,n]v]u'n\iln:mil.\'
vight (v. Plate II.).

Near the anal orifice the mucous membrane has certain perpendicular
Ids in it known as the Columnae Morgagni, with depressions between

these—the Sinus Morgagni.

R S R e ——— =
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PERINEAL BODY,

Perineal

Bod The posterior vaginal wall is in contact with the anterior rectal wall,
wuly,

for about 1! inches above the apex of the ln-l'innnnl body, there heing
only loose tissue between,  The anus has its long axis directed back
wards, while the vaginal axis runs forwards; we thus get « pyramidal
space filled up by the structure known as the Perineal hody (Henle and
Serverge)
{ The Perineal body is made up of muscular insertions and origins
(striped and unstriped), and fibrous and elastic tissne.  Its base is
covered by the skin lying between the anus and vagina ; its anterior
side is in great part below the level of the posterior vaginal wall: its
posterior side lies in front of the anterior rectal wall and anus ; while
laterally, it is bounded by fat.  The voluntary muscles passing into it
are the sphineter ani, transversus perinei, bulbo eavernosus, and levator
ani (fig. 6)

This Perineal body measures about 1) inches (4 cm.) vertically, the
same transversely, and § in. antero-posteriorly. I a straight line b
made to join the tip of the coccyx and the subpubie ligament, it will
Just elear the apex of this stracture,

Its functions are important, but have been both exaggerated and
underrated.  Tts gives a fixed point for many muscles, prevents pouching
of the anus forwards, and strengthens that part of the pelvie floor
: which has no posterior bony support
¢ Its special significance, however, will be considered further on.

wid to the “ Perineal region” is

At present, the nomenclature in r
exceedingly vague—the term Perinenm being used in this general sens
by accoucheurs, especially in regard to the tears caused by parturition
It is better to speak of these as tears of the hymen, fourchette, and
] perineal body, instead of saying “ perineal tears,”  The surface between
the anal and vaginal orifices is, strictly \]n‘:nklll;_’. not the perinenm hut
4 the “skin over the base of the perineal body ™ and the “ fourchette.”

PERITONEUM

Pelvic This is the thin serous covering of the concave surface of the pelvie
Periton

2y floor and the organs resting on it. A knowledge of its disposition is of

the highest n|||n»|l:|||w" to the '_v.\m'\'uln‘_'l\l. This is best considered us

follows
| L. The Pelvic Pevitoneum followed in a Vertical Mesial Section and
| from before backwards,  The Peritoneum of the anterior abdominal wall
is reflected, at a point a little above the symphysis pubis, on to the
fundus of the empty bladder (fig. 32). It passes downwards and
| backwards over the bladder, from which it crosses on to the anterior
‘ surface of the uterns at a point about the level of the os internuni.
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From this it passes up over the anterior surface of the uterus, Thus Vesico
there is formed a vesico-uterine pouch, containing no small intestine 'l‘,":"“”l“
bladder is in systole or in diastole (fig. : When

cither when the 4
anteflexion, the peritoneum

the bladder has the Y shape

m |wx¥||u|n 1
s directly backwards across the fundus of the bladder and on to the

The dotted line indicates Peritonenm in this and
of Douglas; /' Symphysi

wing Peritonenm (F
below pouel

ahie
Anns \ ¢ Bladder { Utern
mterior surface of the uterus at or below the level of the os internum.

I'here is thus produced a utero-abdominal poueh.
The peritoneum covers the anterior surface of the uterus above the

internum, passes over the fundus, and down the posterior surface of




Poueh of
Douglas.

Broad
Ligaments,
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the body and upper third of the cervix. From this it descends still
deeper, on to the posterior aspect of the posterior vaginal wall for about
half an inch (fig. 32). The depth of the peritoneal pouch formed
behind the uterus is greater on the left side than on the right. The
amount of its dip varies. In one section by Pirogoff the peritonenm
runs down on the posterior vaginal wall till within about an inch from
the vaginal orifice. This extent of posterior peritoneal duplicature is
abnorn

1. This variation in depth is quite evident in sections: in some
it ends at the level of the posterior fornix, while in others it is seen
passing as deeply as has been already described. This descent
of the peritoneum behind the uterus is of the highest importance
practically, and forms the well-known pouch of Douglas.  This pouch is
defined as follows: Its upper lateral boundaries are the utero-sacral
lignments ; its anterior boundary is the uppermost half inch of the
posterior vaginal wall and posterior aspect of the supra-vaginal portion
of cervix; its posterior boundary is the sacrum and rectum, covered by
pevitoneum. It is the lowest part of the peritoneal cavity, and from its
relation to the posterior vaginal wall can be explored through the
posterior vaginal fornix, It is partially filled by intestine when the
uterus lies to the front, which becomes displaced when the uterus is
retroverted or retroflexed.

2. The Disposition of the Pelvic Pevitonewm af the sides of the Uterus :

Broad  Ligaments.—At the sides of the uterus, the peritoneum
clothing its anterior and posterior surfaces passes outwards and some-
what backwards to the side of the pelvis in front of the sacro-iline
synchondrosis.  In this way we get two laminge of peritoneum nearly
in apposition, which become more separated at their junction with the
pelvie floor and sides of the pelvis; the space between the lamina is,
at its outermost part, in relation to the obturator internus muscle.
These are the broad ligaments of the uterus. The posterior lamina
has the larger arvea, and has its outer part :l]v]lliwl to the ]lt‘l\'il' side
wall.

Tmmediately within their upper free margin, the Fallopian tubes
are placed.  That part of the free margin not oceupied by Fallopian
tube forms the infundibulo-pelvie lignment of the ovary (fig. 18 and
PLIL).  Projecting through the posterior lamina of the broad ligament

is the ovary, covered by its germ-epithelium. The ovarian ligament
and pavovarium  have already been deseribed under the ovary and
Fallopian tube,

Between the layers of the broad lignment lie connective tissue, un
striped muscle, blood-vessels, and lymphatics,  Aceording to M. Guérin,
the broad ligaments enclose a small space shut off from the rest
of the cellular tissue of the pelvis, and he denies that as yet there is
proof of any special dingnosable inflammatory affection of the broad
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liganments. Guérin alleges that, by inflation, it can be demonstrated
that the broad ligaments are thus shut off—a fact denied by other

obhservers.
The position of the broad ligaments varies according to that of the

uterus.  When the uterus is normal in position, i.e., lying to the front,

their posterior surfaces look upwards and somewhat backwards, and

they run outwards and backwards as already described. Displacement

of the uterus backwards causes their coincident displacement, and in

pregnancy they are drawn up and lie almost vertically.  Pathologically,

Reration or BLADDER AxD Prmiroxets wHEN Brapper DISTeNDED (Piogaf)).

« Vagina; & Uterus; ¢ Anus; o Bladder ; « Symphysis,

they cicatrize after inflammatory attacks and cause unilateral deviations
of the uterus
3. The Pelvic Pervitonewm on the side walls of the Pelvis,—The pelvie Periton

eum on
side walls
the sides of the bladder, and most at the utero-sacral ligaments. of Pelvis

peritonenm clothes the side walls of the pelvis. It dips down least at

\Ithough the pelvie peritonenm has been described in three sections,
it must of course be kept in mind that it is a continuous membrane

vith no breaks in its continuity.

Some special facts about the peritonenm should now be noted.

. ds to the Bladder.—Over the bladder and anterior abdominal Relation to
vall, the peritonenm is --:Nl.\' separable, According to Spiegel .‘l"‘h"hh'

berg, posteriorly it is closely blended with the uterus above the Rectum
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os internum, below this quite loosely attached. When the bladder ned
is distended, the peritoneum is stripped off the lower part of the inj
anterior abdominal wall to an extent varying with the distention st
(fig. 33).  During parturition, the peritoneum is drawn off' the bladder
(Hart).

o 2. ds to the Rectum.—1ts upper part is completely invested by peri-
toneum ; the second part is only partially covered, i.e, the peritoneum
gradually leaves the rectum, quitting first the posterior surface, then
the sides, and finally passing from the anterior surface on to the
posterior vaginal wall,

See also Chapter 11, on The Sectional Anatomy of the Female Pelvis,
and especially Chapter 111., p. 54,

Periton- Practical Points.—Although the vesico-uterine pouch can be reached
relation to DY @ transverse incision through the anterior fornix, it will not be
] operations. cut into in operations on the anterior vaginal wall. In the upper third
; or so of the posterior vaginal wall the peritoneum may be opened into.
| When the fingers are passed into the posterior fornix vaginw, only
§ about } inch of tissue intervenes between them and the peritoneum.

1

CONNECTIVE TISSUE OF PELVIS, fo

By this we understand (I.) the Fascia described so elaborately by the
human anatomist as the Pelvie Fascia; and (IT.) the loose Connective
Tissue padding the interstices between the muscles, lying ronnd the
cervix uteri, and spreading out beneath the pelvie peritoneum.
R Pelvie I. The Pelvic Faseia of the anatomist is carefully described in the t
v Fascia. ordinary systematic and dissecting-room manuals, to which the student tl
H is therefore veferred (v. also p. 10 and Chap. 11.).
1 PelvicCon- 1L The loose connective tissue found lying subperitoneally, surround
i Tions ing the cervix uteri md spreading out between the layers of the
broad ligament, is of the highest importance pathologically, as in it
and in the pelvie peritoneum oceur those inflammatory exudations so
i common in women.  Of late years our knowledge of the disposition
A of this tissue has been rendered much more accurate, and accordingly
| our diserimination of pelvie inflammatory attacks made much more
’ precise,

I Methods of ~ The distribution and relations of the pelvic connective tissue may be
I':_""-""'“ studied in varions ways. The most valuable information is obtained by

i considering sections of frozen or spirit-hardened pelves. This gives the
precise position of the tissue, its amount, and distribution. Another

valuable method of investigation is to inject air beneath the peritoneum,
between the layers of the broad ligament, and at other points. By this
we learn the varying attachments of the pelvic peritoneum to the sub-
Jacent tissue, and the lines of cleavage, as it were, of the pelvie con-
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nective tissue, along which pus will burrow. Instead of air we may
inject plaster of Paris or water ; plaster of Paris will be found the most

useful,
We therefore consider-
. Results obtained by the injection of water, air, plaster of Paris ;

s, Results obtained by section.

w, Results obtained by injections of water, aivy or plaster of Paris,

The best summary of these results is given by Bandl, to whom on
this point we are indebted for much valuable information.
Kimig in his researches employed the bodies of women who had ‘l“"lflf"“"‘c,'""
£ - E . o . Tissue in
¢ short time after labour from non-puerperal diseases, and injected AL yogtigated
by injec

or water.  The following briefly are his results :- :
. ons,

(1.) Water injected between the layers of the broad liganment, high
ap in front of the ovary, passed first into the tissue lying at the highest
part of the side wall of the true pelvis. It then passed into the tissue
of the iliae fossa, lifting up the peritonenm, and followed the course
of the psoas, passing only slightly into the hollow of the iliac bone.
Lastly, it separated the peritoneunm from the anterior abdominal wall
for some little distance above Poupart’s ligament, and from the truc
pelvis below it.

(2.) On injection beneath the base of the broad liganment to the
ide and in front of the isthmus, the deep lateral tissue becam:
filled first ; then the peritoneum became lifted up from the anterior
part of the cervix uteri. The separation passed thence first to
the tissue near the bladder, and ultimately the fluid passed along
the round ligament to the inguinal ring. There it separated the
peritonenm along the line of Poupart’s ligament, and passed into the
ine fossa,

(3.) An injection at the posterior part of the base of the broad liga-

ent filled the corresponding tissue round Douglas’ pouch, and then
passed on as deseribed at (1.).

Schlesinger has followed out these results in more elaborate researches,

b, Results obtained by section,

The Sectional Anatomy of the Pelvis has now become a subject of
ich importance that it demands consideration in a separate chapter.
he student will find at pp. 47-49, reference made specially to th

stribution of the connective tissue,




CHAPTER IL

THE SECTIONAL ANATOMY OF THE FEMALE PELVIS,

LITERATURE,

. H. F.—Spinal Deformity in Relation to Obstetries : W, & A, K. Johnston,
Edinburgh, 1884, The Anatomy of Labour as exhibited in Frozen Sections:
W, & AL Johuston, Edinburgh, 1880, Brawne—Topographisch-anatomischer
Atlas, Zweite Auflage: Veit & Co., Leipzig, 1872, Jhweight—Frozen Sections of a
Child: Wood & Co., New York, 1883, Hart, D. Berry— Atlas of Female Pelvie

atomy : W. & A. K. Johnston, Edinburgh, 1884, Supplement to Atlas of Female
vic Anatomy: W, & A. K. Johnston, Edinburgh, 1884, Legendre—Anatomie
Homolographique : Paris, 1868, Hix—Uecher Priiparate zum Situs Viscerum, ete. :
Arch. fur Anat., IS78,  Die Lage der Eierstocke, Arch. filr Anat., 1881,  Luschha

Die Anatomie des mensehlichen Beckens : Tubingen, 1864, Pirogoff—Anatome
Topographica sectionibus per corpus humanum congelatum, ete, : Petropoli, 1859,
Ruedinger—Topographisch-chirurgische Anatomie des Menschen : Stuttgart, 1873,
Simpwon and  Hart—The Relation of the Abdominal and Pelvie Organs in the
Female: W. & A. K. Johnston, Edinburgh, 1881,  Veit—Die Anatomie des
Beckens : Enke, Stuttgart, 1887,  Pirogoff and Braune's Atlases are the great
storchouse of Sectional Anatomy. Accounts of the method of freezing are given
by Braune, Barbour, Simpson and Hart.

Bavbour,

s

Wik dissections are valuable in ascertaining the anatomy of any
region, it must be remembered that they involve displacement of
relations, and therefore may lead into error or exaggeration. These

may be corrected and additional aceuracy obtained by making sections

of frozen bodies or parts of them. If a body or a pelvis be covered

with mackintosh and embedded in a mixture of salt and finely pounded

ice or snow, it will in three or four days become as firm and solid as

marble, and may then be sawn in any direction necessary. Tracings
of the sawn surfuce may be made while it is still frozen ; and in this
way an accurate and trustworthy drawing may be obtained, on which

valuable measurements ean be made.

We have said that the sections may be sawn in any direction, but
usually they are made in special and definite lines, as follows :

(1.) Sagittal Mesial, i.e., parallel to the sagittal suture, so that the
body or pelvis is divided into right and left halves ;

(2.) Sugittal Lateral, i.e., parallel and to one or other side of the
sagittal mesial plane :




POBITION OF UTERUS AND OVARIES,
Fro. 1. Sagittal Mesial Section of Pelvis (Hart),
Fio. 2. Fundus Uteri and Ovaries - Seen through the Pelvic Brim (#is).
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3.) Transverse or Horizonta’, 1.0, at right angles to the long axis of
the body, and with surfaces upper and lower ;

(+.) Coronal, i.e., parallel to the coronal suture, dividing the body or
pelvis into anterior and posterior portions, with surfaces anterior and
posterior.

We now take up the consideration of certain special sections

L. Sagittal Mesial Section,

Plate 1L, fig. 1, shows a frozen sagittal mesial section of the pelvis Sagittal

with the uterus in position, the bowel and bladder naturally empty and
the small intestine removed from the pouches so as to display the
Fallopian tube and ovary. This section brings out the following facts :
the uterus is not mesial but displaced somewhat to the left ; the empty
”.“i\. ;lll(l

hladder is Y shaped in sagittal mesial section ; the urethra, v:

rectum are nearly parallel to one another and to the conjugate of the
brim ; the anus cuts these axes at right angles. The intestines have
leen removed from the pouch of Douglas and vesico-uterine pouch,
The nearness of the anterior abdominal wall to the promontory of the
saerum is well shown,  The Perineal body is seen in section, and it
should be noted that the greater part of it lies below the ”.\llll'll.

Ihose gynecologists who exaggerate its functions usually draw it as

being entirely behind the lower part of the posterior vaginal wall.
Plate 11, and fig. 20 show that it does not do this. The student should
note the peritoneal relations,

Plate 11. also shows the relations of the Fallopian tube and ovary.
When freshly cut, the intestines filled the peritoneal cavity ; but after
section had been hardened in spirit, these were carefully lifted out

15 to expose the ovary and Fallopian tube. The ovary lies with its
ation bears out

long axis vertical, as His has pointed ont. The prep
his views I"'lllllll‘tl'l‘\ with I‘l",_':ll'll to the [m\illnn of the ovaries, for on
the other side of the body the ovary has its long axis somewhat trans

rse : and he has found that when the uterus was laterally displaced,
the ovary of the side towards which the uterus was displaced lay
ertieal, while the other ovary was somewhat traunsverse. In this
daver the uterus lay to the left side, and it is the left ovary which

its long axis vertieal. The Fallopian tube does not form a loop

losing the ovary, as His found in his specimens (Plate IL., fig.

Sagittal Lateral Section.

Mesial

Nection,

By this section a specially valuable view is obtained. Fig. 34 shows Sagittal

Irawing of a section at the junction of the uterus and broad liga-
nts; in it, although the pubes is divided mesially, the pelvic contents
cut to one side of the mesial plane, It should be noted that the

Lateral
Section
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amount of retropubie tissue is 1
it the |

$5 than in the sagittal mesial one ; that
metion of the hroad liganments with the uterus there is a large
amount of tissue with large blood vessels

; and specially that the finger
placed in the

lateral fornix vagine touches the base of the broad liga

Connective ment there.  This fact is valuable as to diagnosis.  On section, the
II'\IU” boundaries of th space between the broad ligaments ave seen: superiorly

Ligaments. the cut section of the Fallopian tube, anteriorly and posteriorly the

md inferiorly the vaginal fornix,  The assertion by Guérin

and Le Bee as to the insignificance of the tissne here is not horne out
N ons made nearer the side pelvie wall display specially the lessen
ing tissue between the layvers of the broad ligaments and show sections
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2

3. Transverse or Horizontal Section,

These give results confirming those above stated.

Pirogoff gives PelvicCon
several sections in his Atlas, but these are not clearly defined in tllcil‘.'}'i':::l‘r" ol
connective-tissue relations.  Freund has published a very valuable seen in
: : S & T ,, ’ Horizontal
series of preparations in his Gyniikologische Klinik. The most valuable segtion.
sections are those at the level of the supra-vaginal portion of the cervix,

which show the tissue lying here all round it

This is the best place to draw special attention to what Virchow first
termed the parametric tissue.

wrametric
ssue,

By this term he meant the loose fatless
tissue (‘8 in. thick), with abundant blood-vessels and lymphatics, sur-
rounding ““the lower portion of the uterus and the upper portion of the
vagina” (Spiegelberg).

This is the parametric tissue proper. Some
extend the meaning of the term parametrie tissue so as to include all
the connective tissue in the pelvis,




CHAPTER 111

THE POSITION OF THE UTERUS AND ITS ANNEXA, AND
THE RELATION OF THE SUPERJACENT VISCERA.
LITERATURE.

Band/— Ueher die normale Lage und das normale Verhalten des Uterns und die patho
logisch-anatomischen Ursachen der Erscheinung  Antetlexio: Arveh, f. Gynik.,
MXXITL, S, 408, Bravic—Topograph, Anatom. Atlas, Zweite Autlage : Leipzig,
Veit & Co., 1872, laudivg—On the Position of the Uterus: Med, Times and
Guzette, 1865, p. 5, Credé-—Beitriige zur Bestimmung der normalen Lage der
gesunden Gebarmutter : Archiv, f. Gynikologie, B, 1., 8, 84, Foster—A Con
tribution to the Topographical Anatomy of the Uterus and its Surroundings : Am
J. of Obst, XTI, p. 30, Hert, Do B Atlas of Female Pelvie Anatomy : W, &
\. K. Johuston, Edinburgh, 1884  Sce also Supplement to Atlas,  Hasse
Beobachtungen nber die Lage der Eingeweide i weiblichen Beckeneingange
Archiv. f, Gynik., Band viii,, 8. 402, Hix—Ucher Priparate zum Situs Viscerum
wsw. : Arch, fir Anat., 1878, 8, 53, Also, Die Lage der Eierstiscke in der weib
lichen Leiche: Arch, fur Anat., 1881, N, 308, irogoff—Anatome Topograph

i
ete. : Petropoli, 1859, Sappey—Traité  ('Anatomic Descriptive : Paris, 1873

sweer—Handbueh der Krankheiten der weiblichen Gesehleetsorgane @ Leipzig,
1879, Sehwltzr—Die Pathologie und Therapie der Lageveranderungen der Gebin
mutter : Berlin, 1881, Sumington, J.—The Topographical Anatomy of the Child
Edinburgh, Livingstone, 1887,  Waldeyer—An admirable account of the subject
will be found in Van de Warker's articles on a study of the Normal Movements of
the Unimpregnated Uterus : N. Y. Medical Journal, Vol. XXL,, . 337.  Also, On
the Normal Position and Movements of the Unimpregnated Uterus: A, J. of
Obst., Vol, XL, . 314,

Tue amount of literature, chiefly French and German, on this subject is
much too extensive even to be mentioned here, for the position of the
uterus has given rise to much diseussion. This is partly due to the
inherent difliculty of accurate clinical observations, to the erroncons
opinions advanced by many eminent anatowmists, and to arbitrary
demands as to the normal uterine position made by gynecologists with
strong opinions on anteversion,

Difference Thus, in the well-known works of Braune, Luschka, Cruveilhier, and
mn lll'lh\llh‘
as [|i|>||-|

tion of fundus in the hollow of the sacrum, ie, retroposed.  Claudius of
Uterus,

Henle, the uterus is figured from actual sections as normal with the

Marburg, also an anatomist, is uncompromising on this point.  He states,
indeed, that the uterus is normal nlli)' when, with its broad Il;.[:llll\'lll\,
its posterior surfuce touches the sacram as closely as the lungs do the
ribs.  Now, almost all gynecologists agree, from clinical observation,
that the body of the uterus lies over on the bladder, with the os

uteri looking more or less back.  This divergence of opinion is extra
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ordinary ; and it leads to this interesting practical observation, that what
the anatomist considers a uterus normal in position, the gynecologist
believes to be abnormal, That is, the retroverted uterus-—considered
normal in cadave Ir_\' the anatomist—is, in certain cases, when found
in the living subject, replaced by the gynecologist so that it lies with
its body over the bladder.

There can be no doubt that the uterus lies normally to the front with
its anterior surface resting on the bladder. Great refinement is exercised,
(Juite unnecessarily, by many gynecologists in settling what they believe
to be the exact angle which the long axis of the uterus should make with
the horizon, when a woman is in the erect posture ; and this refinement
hias been greatly stimulated by the mechanical treatment of what is
known by many as anteversion of the uterus.

In treating of this vexed question, we shall consider

1. The normal form and position of the uterus;

2. The loeal divisions of the pelvie-floor peritoneum as viewed through
the pelvie brim, and the position of the nterus and its annexa ;

3. The physiological changes in the position of the nterus ;

I. The relation of the small intestine to the pelvie floor and to the

iterns and its annexa

THE NORMAL FORM AND POSITION OF THE UTERUS,

The question of the form of the uterus we consider only in the limited
ispect of the angular relation of the long axis of the uterus to the long
wis of the cervix. These are not in the same straight line, but, when

bladder and rectum are empty, lie at an obtuse angle of varying

vilue This angle is more open in multiparous women (fig. 22), thun
1 nullipare (fig. 35).
The question as to whether in the normal uterus the cervix and body
re in the same straight line or meet at an angle opening anteriorly, is
much disputed and by no means easy to settle. Bimanually, the normal
uterns is fairly often found anteflexed, but the question arises whether
the Bimanual examination has not brought about or at any rate exag
erated the anteflexion.  Bandl asserts that when the uterus is removed
i examined post-mortem, anteflexion is rarvely found, the normal uterine
vis being straight. It should be remembered however that the removal
f the uterus from the body involves the cutting of the utero-sacral
vaments and the absence of intra-abdominal pressure, i.e., removes the
mditions in the living subject which ln'v|l up “p|l)‘siuiu:ivu| ante
flexion™; so that a uterus somewhat anteflexed during life may be
traightened by removal post-mortem. The best way to ascertain the
stence of anteflexion in the living woman is to use simple vaginal
vamination, The question really is as to the normal form of the uterus
the living woman with the peritoneal folds intact and intra-abdominal

Normal
form of
Uterus,




Normal
position of
Uterus.

52 ANATOMY OF PELVIS.

pressure in action. Under these conditions there is a normal degree of
anteflexion which is called “ Physiological anteflexion,” in contrast with
Schultze’s “ Pathological anteflexion,” so commonly caused by ntero-sacral
cellulitis (2. also Chap. on Displacements of the Uterus).

The position of the uterus, with empty bladder and rectum, is such
that it lies with its anterior surface touching the posterior aspect of the
bladder, no intestine usually intervening ; the os externum uteri looks
downwards and backwards ; and the uterus is slightly twisted as a whole
on its long axis, so that the uterine end of the right Fallopian tube is

Fia. 35,

Diacrad to show Normal Form and Position of Viroin Urerues (Scheltze).

nearer the symphysis than that of the left. We have expressly said
with bladder and rectum empty. According to Schultze, the long axis
of the uterus is nearly parallel to the horizon. This is probably
serated, as Schultze's researches were conducted in a way that certainly
anteverted the uterus unduly (figs. 22 and 35). Many authors figure
the uterus nearly vertical to the horizon, for this purpose distending the
bladder until the uterus is elevated to what they consider the proper
angle (fig. 36). It is needless to say how absurd this is. Kohlrausch’s
diagram, so often quoted in support of this allegation, really shows, if it
show anything, the position of the uterus when the bladder is well
distended, The student should note this point, as Kohlrausch’s section
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is the favourite diagram of those who treat as pathological what is really
a normal uterus.

It is important to know how results as to the uterine position have
heen obtained.  The chief methods are as follows :—

Fia. 36.
Skctios oF PELvis, showing Urervs driven back by d
(Kohlvausch). This is not a novmal co

stended Bladder, and Peritonenm disturbed
(ition of puarts by any means

(1.) By frozen, spivit-hardened, or formalin sections.—Results obtained Methods of

ia an i walig . investigat-
in this way are valuable s 0als

change in the uterine position not yet thoroughly understood. .ll‘;:l.::(.
(2.) By the bimanual eramination of the pelvic contents. This is pro- '

hably the best method, although it exaggerates the normal anteversion

of the uterus in a way that will be readily understood when the chapter

if we make allowance for some post-mortem

on the Bimanual has been studied.
(3.) By the use of the sound, or by a more claborate means deseribed
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by Schultze. Space does not permit of a full deseription of the latter transve
but a good account of it is given in Foster's paper. content
distend¢

THE LOCAL DIVISIONS OF THE PELVIC - FLOOR PERITONEUM AS VIEWED Fig.
IHROUGH THE PELVIC BRI, AND THE POSITION OF THE UTERINE the blac
ANNEXA. infundil

For valnable papers and sections on this subject, we are indebted to "a“f"’ b

it lies t
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Fic. 37. *he pel'
Fesane Pecvis and Coxvints viewed throngh the Pelvie Brim (Hasse), almost

i A1 Paravesical Ponch; u Uterns; o Ovary; ¢ Fallopian tube; ¢ Pouch of Donglas; {ixXes nc
ateral Pouch of Douglas: i p Infandibulo-pelvic Ligament; /» Round Ligament; j « i
Position of Ureter; /0 Ovarian Ligament; » Rectam; ¢ Colon. lying n

Ovary ¢
Hasse, Waldeyer, and others (fig. 37), Hasse froze not quite thoroughly while tl
a female cadaver in the upright posture, cut through the abdomen transve
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transversely, and then lifted out the softened viscera until the pelvie
contents were exposed undisturbed.  The bladder was moderately
distended.

Fig. 37 shows Hasse's drawing. The fundus of the uterus lying on Pelvie
the bladder is well seen. In front of the broad ligament—of which the ,(I:):':f::'"
infundibulo-pelvic ligament is the only portion visible in fig. .n—\\e::::"r,tr‘l:"
have, on each side, the paravesical pouch of the peritoneum. Behind
it lies the lateral pouch of Douglas; while just behind the uterus, and
bounded on each side by the utero-sacral ligament, is the pouch of
Douglas proper. The Fallopian tubes lie in the true pelvis, in the
paravesical pouch. Each broad ligament sweeps outwards and back-

Y

Fia, 38,

Postriox of Fosovs Urent and lie of Ovaries.  Bladder distended (Scehidtz),

wards to near the sacro-iliac synchondrosis of its own side. The position
of the ureter is well indicated.

According to Hasse the long axis of each ovary runs outwards and Direction
forwards, forming with the transverse axis of the uterus an angle open ! R,
to the front. Part of each ovary (the half) projects above the plane of

he pelvic brim.  Schultze figures the ovaries as having their long axes
almost antero-posterior (fig. 38), and His in his cases found the long
axes nearly vertical. In recent sections, the authors found the ovary
lying nearly vertical as His deseribes (». PL IL.). The long axis of the
ovary on the side to which the uterus is displaced is nearly vertical,
while the ovary of that side from which the uterus is displaced is more
transverse (v. p. 25, and P IL, fig. 2).
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THE PHYSIOLOGICAL CHANGES IN THE POSITION OF THE UTERUS,

The mobility of the uterus is one of its most characteristic features.
With every movement of respiration—in singing, in walking, and in all
violent movements—the uterine position is changed. Van de Warker
has studied, in a valuable paper, the influences bringing about these
changes in position ; this may be consulted for details of his method of
investigation and results obtained.
Effect of Of the greatest importance is the effect of the distended bladder on
‘l)il.“l'f‘;:i""i""tlu' uterine position. As the bladder fills, the uterus becomes retro-
of Uterus. posed to an extent shown at figs. 36 and 37. The intestines are forced
out of the upper part of Douglas’ pouch, and the height of the peri-
toneal reflection from the anterior abdominal wall is considerably in-
creased.  All these points are well illustrated by fig. 33 from Pirogofl.
As the urine is evacuated, the uterus passes forward to its normal ante
verted condition, and the intestines pass back into Douglas’ pouch.
Rectal distension displaces the uterus forwards and to the right side.

THE RELATION OF THE SMALL INTESTINE TO THE PELVIC FLOOR
AND TO THE UTERUS WITH ITS ANNEXA.
Relation The small intestine lies resting on the uterus, ovaries, Fallopian tubes,
‘l'lfl"“";“"i'“l“ and broad ligaments. There is usually no small intestine in the vesico
to Uterus. utevine pouch.  When the bladder is empty and the unimpregnated uterus
to the front, there is small intestine in Douglas’ pouch except at its very
lowest part. 'The pouch of Douglas becomes emptied of intestine as the
bladder distends, and has no intestine in it when the uterus is retro-
verted.  Many authors assert that there is never small intestine in
Douglas’ pouch. This opinion is undoubtedly wrong, as anyone can
satisfy himself by studying sections. Often Douglas’ pouch contains
serum, and this displaces the intestine. Figures 3% and 33 bear ont
these opinions, The paravesical pouch probably contains intestine
when the uterus lies to the front, and certainly contains it when the
uterus is pathologically retroverted. Occasionally the omentum may
interpose between the small intestine and the pelvie viscera.
To sum up briefly :—

Swnmary a0, The uterus and bladder behave practically as one organ qud posi

thao B tion (i.e., they move together), when the uterus is to the front.

Uterus, b The exact angle which the uterus makes with the horizon cannot
be fixed, and knowledge on this point is not necessary.

e, The uterus lies normally to the front, but has a certain range of
mobility.  The posterior lip of the cervix is *6 to 12 in. (1D to 3 cm.)
above the tip of the coccyx, By digital pressure the uterus can be

raised considerably.
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CHAPTER IV.

THE STRUCTURAL ANATOMY OF THE FEMALE
PELVIC FLOOR.
LITERATURE.
STRUCTURAL ANATOMY.,  Hort—The Struetural Anatomy of tic Female Pelvie Floor
Edinburgh, 1881,  Atlas of Female Pelvie Anatomy : 1884, Supplement to ditto

1885, W, & A, K. Johnston, Edinburgh and London. \'/mu.m/uu \ Contribution
to the Normal Anatomy of the Female Pelvie Floor : . Med. Jour,, March, 1884,

Hitnerro we have l'(‘,‘,_'ill‘!ll'll the ]1(‘]\'ic floor in de
bladder, vaginal walls, rectum, connective tissue, and peritoneum. 1In

il as made up of

this chapter we purpose considering it in its structural aspect. In its

formation the following functions have been provided for. As compared \uuum.
>elvie

Ilmn with

ina,  Then further, women have to regard to
funetion.

with the floor of the male pelvis, the female pelvic floor differs in having §;
in it the cleft known as the v:

undergo parturition in which the child is boru through the vagina,
which is then greatly distended. At the same time a woman has rest-
ing on her pelvie floor the

same abdominal viscera as the male, and her
pelvic floor is also subjected to the same strain from intra-abdominal
pressure, Thus we have to explain how the female pelvic floor has
been constructed so as to allow of parturition and the rectal and vesical
functions, and yet remain strong enough to resist ordinary intra
abdominal pressure. The question is a structural or architectural one.
We study it in this present chapter just as we should study the
structure of a box or chair.

In order to understand this question, we must study the pelvie floor

as seen both in sagittal mesial and in axial coronal section.

a. Sagittal Mesial Section.

In this view (¢#. PL IL) we see the pelvie floor or diaphragm stretch- Its ﬂl'l"""
ance “I

ing from symphysis pubis to sacrum. The anus is to be imagined ‘u-’l“"'
al

closed, as in life. The first thing to note is the vagina, which is seen
as a cleft running upwards in the pelvie floor from hymen to cervix
uteri. Its walls are in close apposition (vide figs. passim). They are
often erroneously represented apart; in order, as it were, to let the
student see the vagi

This is wrong, however. It is no more neces-
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sary to figurc the vaginal walls always apart than it would be always
to sketeh a man with his mouth open to render it visible. The first
idea one gets on looking at a frozen section is that, owing to the appo-
sition of the vaginal walls, the pelvic floor is unbroken ; and that the
vaginal cleft, the introduction of which does weaken the floor somewhat,
cuts it not perpendicularly to the horizon but obliquely at an angle of
about 60°,

The pelvic floor, as seen in this section, is made up of two segments,
which are known as the pubic and sacral segments, It is of importance
to define these exactly.

The Pubic  The Pubic Segment is made up of loose tissne—viz., bladder, nrethra,
Segment g nterior vaginal wall, and bladder-peritoneum. It is attached in front
to the symphysis pubis. This attachment is a loose one ; the bladder
and urethra, meeting one another at right angles, are separated from
the pubes by the pyramidal deposit of loose fat already described as the
retropubic fat deposit. Note specially that the retropubic fat deposit
as seen in this section—that of a subject in the dorsal or the erect
posture—is triangular; and that the peritoneum passes from the anterior
abdominal wall on to the fundus of the bladder, just a little above the
top of the symphysi Below the pubic arch the urethra becomes
blended with the perineal muscles there.
The Sacral ~ The Sacral Segment is attached to the coceyx and sacrum ; it consists
Segment. of pootum, perineum, posterior vaginal wall, and strong tendinous and
museular tissue. The inferior portion of this segment, the perineum,
lies about 1} inches from the symphysis,
In addition to the retropubie fat deposit, it should be noted that
«. The posterior wall of the bladder is loosely attached to the
anterior vaginal wall ;
5. The urethra and anterior vaginal wall are closely blei.ded ;
e. The posterior vaginal wall and anterior rectal wall arve loosely
connected as far down as the apex of the perineal body (fig.
30).
The Seg The two segments, as seen in sagittal mesial section, are thus

ments
contrasted, @ettomically contrasted : —

The pubic segment is made up of loose tissue, and is loosely attached to
the pubic symphysis ; the sacral seqment is made up of dense tissue, and is
Jirmly dovetailed into the sacrum and coccya.

They are further contrasted functionally :—

The pubic segment is drawn up during labour ; the sacral seqment is
driven down.

The proof of this functional contrast is too elaborate to be given
here, but will be found in detail in Hart's Atlas. Briefly stated it
is that during labour the pubic and sacral segments as seen in a sagittal
mesial section may be likened to two folding doors. Uterine action

pulls 1
sacral
two foi
the ot

'
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pulls up the pubic segment, and drives the child down against the
sacral one.  This action is analogous to the way one passes out through
two folding doors, when he pulls the one door towards him and pushes
the other from him. As the result of this elevation of the pubic

Privic Froor differentiated in partuvition (Brewne).  The Pubic Segnient is drawn up and the
Sacral one driven down. Note position of bladder . ni its peritonenn.

scgment, the bladder is drawn in part above the pubes and its peri
toneum stripped off (fig. 39).

The various components of the pubic segment are definitely displaced “"l*'-'cfl"
. 3 x N ment of
in its movements. 'Thus the retropubic fat is— the Pubic

1. Behind the pubes in the non-parturient female (fig. 32); Negment.
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2. Above it in the parturient female (fig. 39) ;
4. Below it in prolapsus uteri;
1. Below it in the extra pelvic-floor projection of pregnancy :
5. Partially above the symphysis in the genupectoral posture
(fig. 51).
The peritonenm is—
1. Reflected on to the top of the empty bladder in the non-
parturient female ;
2. Stripped oft the bladder during parturition :
3. Reflected on to fundus of empty bladder, at a higher level above
symphysi

5, in the genupectoral posture,
Thus the peritonewm over the Wadder is movable ; the peritoncum over
the sacral segment is fived.,

by durial Coronal Section.

If now we study axial coronal sections, we shall find these views
(based on sagittal mesial) both enlarged and modified. If actual
sections be examined it will be found that, owing to the presence of
loose tissue, a line of cleavage runs within the obturator internus, upper
part of the levator ani, and rectum, separating these structures from
the vagina. We thus find a complete ring of loose tissue of which part
has been seen in sagittal mesial section and part in axial coronal section.
This ring of loose tissue runs as follows :—beginning behind the pubes
(retropubic fat), it passes on the internal aspect of the obturator
internus and upper portion of Levator ani of the left side; between
the posterior vaginal and anterior rectal walls; on the inner aspect of
the obturator internus and upper portion of the Levator ani of the
right side; and then back to the retropubic fat. This ring of loose
tissue divides the pelvie floor into two portions :

a. The entive displaceable portion ;
b The entire ji.r'm/ portion.

a. The entive displaceable portion comprises bladder, urethra, and
vaginal walls., It has resting upon it the uterus, broad ligaments,
Fallopian tubes,

and ovaries ; and lies within the ring of loose tissue.

b. The entive fired portion lies outside of the ring of loose tissue, If
the entire displaceable portion were cut out of the pelvie floor, then on
looking through the pelvie brim we should see, in front, the posterior
aspect of the pubes, sloping downwards and backwards; at the sides,
the inner aspects of the obturator internus sloping downwards and
inwards; and behind, the anterior rectal wall and sacrum sloping
downwards and forwards. We should, in fact, be looking down into a
funnel whose walls all sloped towards a central point. This funnel
forms the entire fixed portion of the pelvie floor.
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It will now be understood that the entire fixed portion supports the
entire displaceable portion ; and that consequently on these two com-
bined (i, the whole pelvic floor) the uterus and annexa and the
abdominal viscera rest.

I'he terminology given need not confuse if it be remembered that the I'|\i~mh~
terms “ pubic segment and sacral segment”

apply to sagittal mesial § g etnio
sections only,

00
and are applicable to the mechanism of parturition ; o
while “entire displaceable and entire fixed portions” apply to trans-
verse sections, and ae to be used for the general physics of the pelvic
floor and for prolapsus uteri. The relation between the two views
given by sagittal mesial section and by transverse (or by axial coronal)
section may be represented as follows :

Sagittal Mesial Section. Transverse or dwial Coronal Section.,

| Bladder and urethra,
| Anterior vaginal wall, ' Entire displaceable
‘ ]Hll‘li(lll.

Pubic Segment.

( I'ostvrinr vaginal wall,
lissue attached to sacrum,
‘ Bowel in pelvic floor, ' Entire fixed
All outside of inner aspects ‘ portion,
of levator ani.

Sacral Segment,

The chief functions demanded of the female pelvie floor are— Functions
of Pelvig

a. Support of Intra-abdominal Pressure, Floor

h. Vesical and rectal functions,

e, Parturition.

a. Support of Intra-abdominal Pressure.
viscera rvest on the pelvie floor;

The abdominal and pelvic
more correctly, these viscera (along
with the entire displaceable portion of the pelvie floor) rest on the
entire fixed portion of the pelvie floor, the inward convergence of whose
parts enables them to support these.

Prolapsus uteri is thus, as we
shall afterwards see, not a mere uterine descent, but a downward dis-
placement of the abdominal and pelvic viscera alon
displaceable portion of the pelvic floor.

b, Vesical and rectal functions.

< with the entire

The loose tissue round the rectum
and bladder allows of the contraction and diminution in bulk of these
organs which are necessary for the expulsion of their contents.

This is the great function of the pelvie floor, and is
provided for structurally as follows. The child is driven through the
vagina (i.e. through the entire displaceable portion) by the upward
tension of the uterine muscle attached to the top of the vaginal walls
und by the dilating pressure of the fotal head.

¢. Parturition.

This upward movement
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of the entire displaceable segment is allowed by the ring of loose tissue
of which we have spoken. We are now able to understand the full

significance of the statement already made that the pubic segment of

the pelvie floor is pulled up partly into the abdominal cavity while the
sacral seement is driven downwards and backwards. In addition, the
levatores ani will be pressed outwards,

The result of parturition is (1) To dilate the vaginal walls and
render them more easily everted; (2) to tear the inferior margin of
the sacral segment, i.e. the perinenm: (3) to elongate and slacken the
ring of loose tissne uniting the entire displaceable and the entire fixed
portions. In this way, it favonrs that driving downwards and ontwards

of the entire displaceable portion which happens in Prolapsus uteri.
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CHAPTER V.

THE BLOOD-VESSELS, LYMPHATICS, AND NERVES OF
THE PELVIS: DEVELOPMTYNT OF PELVIC CRGANS.
LITERATURE
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BLOOD-VESSELS.

Preliminary  Remark The blood supply to the pelvic organs and

perineum is derived from the ovarian arteries (which are branches of
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the abdominal aorta), and from the uterine, vaginal, and internal pudic
arteries (which are all branches of the anterior division of the internal
iliae).

We shall first consider the arterial supply of the uterus, ovary, Fal-
lopian tubes, vagina, bladder, rectum, and that of the perineal region ;
and then the venous distribution.

ARTERIAL SUPPLY.

Arterial (1) drterial supply to uterus, ovary, ete —The Qvarian artery of each
supply to

Uterus and
Ovary. abdominal aorta. Its course in the abdomen is well seen in Plate I,

side (corresponding to the spermatic of the male) is a branch of the

in which, however, the origin of the artery on the left side is abnormal,
springing from an aberrant renal artery instead of from the aorta
direct. In the pelvis it passes between the layers of the broad liga-
ment, running tortuous'y towards the upper angle of the uterns.  Ne

ar
this it divides into two branches. The upper supplies the fundus uteri ;
the lower anastomoses at the side of the uterus with the uterine artery
(Plate 111, ¢, d).

The Ovarian artery gives off’

Branches to the ampulla of the Fallopian tube (Plate T11. «" a').
Branches to the isthmus (/).

Numerous branches to the ovary (¢ ¢ ).

Branch to the round ligament ().

The Uterine Avtery (Plate I11. ¢) springs from the anterior division of
the internal iliae, and passes downwards and inwards towards the cervix
uteri. It then passes upwards between the layers of the broad ligament
by the side of the uterus, in an exceedingly tortuous manner well shown
in Plate 111., to anastomose with the lower branch of the ovarian. The
comrse of the blood-vessels in the uterine wall has been studied
and described by Sir J. Williams with special reference to some ana-
tomical and pathological points. The primary branches after enter-
ing the uterine tissue have a somewhat superficial course, being
separated from the peritoneum by only a thin layer of muscular fibres.
From these, secondary branches run towards the mucous surface in a
direction perpendicular to that surface ; these anastomose freely and end
in capillary loops in the mucous membrane. All internal to the primary
branches—the greater part of the muscular wall—belongs, according to
Williams, to the mucous membrane, Z.¢., to the muscularis mucosic. The
Vaginal arteries (¢ g y) usually spring immediately from the anterior
division of the internal iliac artery, but sometimes arise from the uterine
or middle hwemorrhoidal. A special branch of the uterine artery to
the cervix joins with its fellow at the isthmus to form the circular
artery, and with those of the vagina to form the azygos artery of
the vagina (4 £). The vaginal arteries of one side anastomose freely
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with those of the other. Plate II1., from Hyrtl, illustrates beauti
fully the free anastomosis of branches of the aorta with the ovarian,

uterine, and vaginal arteries. It should be noted that, in operation

for removal of the uterus, ligature of the broad lignment controls all
hiemorrhage.

From the same anterior division of the internal iliac proceeds the
blood supply to the bladder and rectum.

Arterial supply to the perineal region.—This comes from the internal Arteri
UULN
erineum.

pudic. The superficial perineal branch supplies the labia; the artery
to the bulb supplies the bulbus vaginwe : the terminal branches go to
the clitoris

VENOUS SUPPLY.
-
The venous supply of the pelvis is very abundant, and exists in the Veins of
form of numerous plexuses freely communieating with one another, o Pelvie.
The veins are unprovided with valves: hiemorrhage from a wound is
therefore often exceedingly profuse, especially during pregnancy, when
the whole pelvie vasenlar system is hypertrophied

The following is n summary of the main facts as to the venous supply
of the female pelvis.,

The Vesical plerus lies external to the muscenlar coat of the bladder,
I'he Hemorvhoidal pleaus lies below the mucous membrane of the lower
part of the rectum.

The veins of the labia corvespond in distribution to the arteries, and
those from the outermost parts drain into the pudic which opens into
the common iline vein. Large veins from the labia minora open into
the pars intermedia of the bulh.

The veins from the glons and corpus elitoridis pass into the dorsal vein
of the clitoris, which communicates with the vesical plexus,

The veins of the bulb pass into the vaginal plexus,

The Vaginal plesuses—one outside the musenlar coat and one in the

submucous tissue-—are most abundant at the lower part of the vagi

a,
communicate with the hiemorrhoidal and vesical plexuses, and open into
the internal iline vein.

The Uterine plesus is very abundant, as is well shown in one of
Hyrtls plates; it ultimately opens into the ovarian veins (fig. 40),
which pass on the right side to the inferior vena cava, on the left to
the Teft venal vein.  The right ovarian vein has a valve where it pierces
the cont of the inferior vena cava (Brinton, quoted by Lawson Tait).
I'he veins are small, lie in the outer muscular coat, and run longi-

tudinally ; in the middle layer of that coat they open into large sinuses

(surrounded by cireular unstriped muscle) with which the capillary
vessels communieate,  This is an arrangement like that in the corpus

spongiosum of the penis (Alein).
&




| 66 ANATOMY OF PELVIS.
t The Ovarian plesus, otherwise known as the pampiniform plexus, lies
i between the folds of the broad ligament and communicates with the
] uterine plexus (fig. 40). Some apply this term to all the veins in the
i brond ligament. The ovarian plexus open into the inferior vena cava,
|
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.* Just at the hilum of the ovary lies the collection of veins known as the
I bulb of the ovary.
l: Beneath the peritoneum and between the layers of the broad ligaments
| are vast venous plexuses. Knowledge on this point is of the highest
!: importance in relation to pelvie hiematocele,
i
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LYMPHATICS, 67

The vesical, hiemorrhoidal, and vaginal plexuses, with the pudic veins
open into the internal iliac vein which joins the inferior vena cava.
From the hwemorrhoidal plexus, the superior hwemorrhoidal vein p:

SSECS
into the portal system; and thus we get a communication hetween the

pelvie and portal venous systems,

In the vaginal mucous membrane, clitoris and uterus, we have erectile
tissue, f.e., veins in connective tissue with unstriped musenlar fibre,

LYMPHATICS.

Under this we take up Lymphatic
a. The Lymphatic Glands ; .,
b, The Lymphatic Vessels,
o, The Lymphatic Glands.—These are (1) the inguinal glands, which
lie parallel to and just below Poupart’s ligament; and (2) the pelvic
tands, These latter consist of the following :
(2) A gland at the isthmus uteri (Championnicre) ;
(b) Hypogastric or iliac glands, which lie subperitoneally in the
space between the external and internal iliac vessels ;
(¢) Sacral, on the lateral aspect of the anterior surface of the sacrum
and in the mesorectum ; and
(d) A gland or collection of small glands at the obturator foramen
the obturator gland of Guérin.
I'hese all pour into the lumbar glands, which lie in front of the Tumbar

vertebree and discha uto the thoracie duct,

h. The Lymphatic Vessels. (1.) Of External Genitals.— Numerous Lymphatic
g 1

vessels form a network on the internal aspect of the labin majora, over %

the labia minora, and round the vaginal and urethral orifices, vestibule, Genitals.
wid clitoris; all of these open into the inguinal glands, From this
arrangement, the enlargement of the inguinal glands in syphilis and
vulvar cancer is intelligible. The lymphatics of the lower fourth of the
ragina also open into these glands,

(2.) Of Vagina (upper threefourths) and Cervie Uteri—These lym- Of Vagina.
phaties open into the hypogastric glands.

So far we have followed Sappey’s description. Le Bee, however,
wsserts that the lymphaties of the vagina pour into a series of trunks at
the level of the isthmus uteri, and that those of the cervix join them ;
and that the conjoined lymphatics then pass below the base of the broad
ligament to the obturator gland, from which vessels communicate with
others from the thigh and even from the epigastrinm,

The relation between lymphatics and glands is as follows :

(@) Those of the external genitals pass into the inguinal glands ;

() The lymphatics of the bladder, vagina, and cervix pass to the
hypogastric glands (Sappey). According to Le Bee, they pass to the
obturator gland,




Of Uterus,
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(3) Of Uterus.—The lymphatics of the body of the uterus pass
through the broad ligaments ;: and, along with those from the ovary and
Fallopian tube, enter the lumbar glands.  If Le Bee be right, the lym-
phatics from the cervix pass helow the broad ligament and those from
the uterus along the wpper pe

t of the same. Some of the uterine lym
phaties pass along the round liganment to the groin,

Leopold, who has investigated the lymphatics in the unimpregnated
uterus considers *“the mucous membrane of the uterus as a lymphatie

surface which contains no special lymphatic vessels, but consists of

lymph sinuses covered with endothelium.

Lover lumbay
glands

Fia, 41.

Lysenatios and Lysenatic Guaxps of Peuvis and lower part of AsbposMes (Poirii)

“The lymph passes from the lymphatic spaces of the mucous
membrane, through the mucous membrane hollows, into the lymph
spaces and vessels of the muscular coat, surrounds here all the bundles
up to the serous covering, and flows into the larger vessels which
enter the broad ligament in the neighbourhood of the blood-vessels ”
(loe, cit., p. 31).

These are matters not of mere anatomical detail, but of the very
highest pathological and practical importance. The richness of blood
and lymphatic supply to the vagina, cervix, and uterus explains the ex-
traordinary rapidity with which septic matter spreads through the
body, and the extreme danger which may attend even an insignificant
lesion of the internal genital organs, when septic matter is present and
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LYMPHATICS. 69

is absorbed. We may remark here that w}'tir matter will of course
follow the lymphatic routes already laid down, and that bacteria can
penetrate the walls of blood-vessels and pass into the general cireulation,
It should not be forgotten, however, that the bacteria passing along

To lumbar
glands
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the lymphatic vessels may penectrate them, pass into the peritoneal
cavity, and thence spread through the diaphragm to set up the pleurisy
md pericarditis so common in septiciemia (Lusk). Thorough compre
hension of lymphatic distribution and knowledge of the evil effects of
septic matter are of the first importance to the student,
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The lymphatics of the Rectum lie in two layers (mucous and muscular),
and open into the glands of the mesorectum or into the sacral glands.

The stomata of the peritoneum of the pelvis communicate with Iymph
capillaries lying in the subendothelial tissue.

The Inguinal Glands (parallel to Poupart’s ligament) receive the
lymphaties of the valva, lower 1th of vagina, and urethra,

The Hypogastric or Internal Iliae veceive those of the bladder, upper
{ths of vagina, and neck of uterus,

The Sacral (lands veceive those from the rectum.

The Lumbar Glands veceive the lymphatics from the pelvie glands,
hody of the uterus, Fallopian tubes, and ovaries (v, figs 41 ¢ Y

NERVES.

These are («) Spinal ; (4) Sympathetic.

(et) .\‘/u'/lu/. The e Ivie muscles are \lllnlnllml as follows : Levator and
Sphincter ani by inferior hwemorrhoidal branch of pudie, 4th and 5th
saeral, and rnu'n'_\'l_‘l-:|| nerves ; Coceygeuns, by 4th and Hth sacral and
oceygeal nerves ; Wuscles of Perinewin and Clitoris, by the branches of
pudie nerve,

(h) Sympathetic.  The hypogastric plexus lies between the common
ilinc arteries: it gives off branches which, reinforced by branches from
the Tumbar and sacral ganglia and sacral nerves, form the inferior hypo
jastrie plesnses—one on each side of the vagina.  From these, filaments
|>|'m-4wl to the vagina, uterus, Fallopian tube, and ovary.

Frankenhiiuser describes a ganglion at the cervix uteri and also a
vesical one,  Jastrebow found the cervieal ganglion to be a plexus with
1 ganglion enclosed in it.

The pelvie, splanchnie, and the hypogastric nerves are motor and

sensory to the bladder. The pudic is motor to the sphincter ani and

all the striped museles of the vagina and clitoris : it is sensory to the
skin of the perineum (Grifiths).

The terminations of the nerves in the muscular layers of the uterns
have been studied by Frankenhiiuser, who fignres them passing to the
nunclei of the unstriped muscle, Those entering the mucous membrane
are said to end in gangiia. Numerons end bulbs have been found in
the clitoris and vagina

Gawronsky has found that in the vagina the nerves end in the
epithelium, and in the uterns in the glands and epithelium. In the
tube there are two concentric plexuses ending in the epithelium and in
the nerve cells of the submucos:

while in the ovary they pass to the
Graatian follicles and to the cells of the membrana granulosa,
DEVELOPMENT OF THE PELVIC ORGANS,

I'his is best considered for our practical purposes in the feetus at the sixth and cighth
weeks, and between the thind and fourth months,
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DEVELOPMENT., 71

\t the sixth and ecighth wecks we have the following structures developed, viz., the
ducts of Miiller, the Wolffian bodies and duct, and the Ovary.
Fig. 13, from Keibel, shows a drawing of a model of the organs late in the second

WOLFFIAN DUCT

URINOGENITAL SINUS

{8}
MODEL 0F ORGANS AT END 0F SEcoxn MoNTi (A ). The < indicates the top of the nrino
genital sinus, and Miiller's eminence where the nymen develop
month, and shows very well the relation of the organs in sagittal mesial scction. The
length of the urino-genital sinus should be noted. At its upper end is to be seen the
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Wolffian body

N,

Fra, 44,

Shows outer ridge where Ovary and Duct of Muller develop,

eminence of Miiller, the projection where the duets of Miiller end, and below the level
of which the Wolffian duets open into the sinus,

The origin of the Wolffian duct is disputed, some alleging that it arises from the
Mesoderm. We believe in its origin from the Ectoderm, as has been shown by several

investigators,
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To sec further details we must study transverse sections of a six weeks' faetus cut

serially by the paraffin method,

In fig. 44 a ridge is scen developed to the onter side of the Wolflian body ; it is in
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IS, showing Genital Cond.

connection with this ridge that the duet of Miiller and the ovary arise. This ridge has
two portions, an outer and inner.  The outer has the ducts (Wolfian and Mullerian)

in it,
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DEVELOPMENT.

in it, and curves in front of the inner to form the br
assumes the characteristic shape of the ovary,
quite thin (fig. 44)

aud lignments,  The inner soon
At first the union hetween the ridges is

The section below this now shows us the hroad ligament fully formed with the two
duets of Miller near its centre, the Wolflian duct on each side, and the ovary attached
to its posterior surface, while at the hilum of the ovary we see
Woltfian tubules (fig. 45)

The outer surface of the ovary is covered with eolumnar epithelium, the germ epi
thelium of Waldeyer. This passes into the substauce of the ovary, and gives rise to
the ova and membrana granulosa

the remains of the

At the level of the pelvic eavity, in the pelvie floor in fact, we come on the genital
cord of Thiersch, containing three canals, the two outer being the Wolfian ducts, the
central one the coalesced Miillerian duets (fig, 46 In an earlier foetus (fourth to fifth
week) the duets of Miiller have not blended, and we thus get four canals on section,

In the figs. 46 and 47 we see the urino-genital fissure as alerescentic section with the

~Cenital corg

“rMrino-cenital
Sinus

howing Urino-Genital Sinus,

eminence of Miller on the back wall in fig. 46. Here the duets of Miiller end blindly
Section 47 shows the Wolffian duets opening into the urino-genital sinus,

AThis account gives only the development of the genital tract as far down as the
hymen, externa

genitals, and anus, and does not include an account of the origin of
the last three structures,

The Fallopian tubes are the non-coalesced portions of the duets of Miiller; the uterus
proper is formed by the union of the ducts of Miiller to form one organ, while the
remainder of the Millerian ducts makes up the vagina down to, but not including, the
hymen,

We have now therefore to consider the development of the hymen, but defer that of
the external genitals and of the anus till afterwards (r. Sect. on Vulva).

DEVELOPMENT OF

THE HYMEN,

To study the development of the hymen one must examine serial sagittal mesial and
lateral sections of a female foetal pelvis between the third and fourth months, Tt will
then be found that two epithelial bulbs form at the site of the hymen, that they are at
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first solid and have a structure the same as the epithelium of the fully developed
The cells at the periphery of the bulb are the same as those in the deep layers

vagina.
of the vaginal epithelium
Miiller, but the Wolffian ducts have been traced into them, and they thercfore appear
to arise from the Woltian ducts and are thus Ectodermie. Whatever be their origin
they perform a very remarkable part in development. Their epithelium passes into
the Miillerian vagina and, filling it up, renders it at first solid.  The central cells of the
hulbs and of the now solid vagina are, however, derived from the superficial cells, and
more liable to hreak down, and thus a lumen forms again.

The urino-genital sinus on

litoris

Uréthra

Fia, 48,
Shows the Woltlian bulbs formed and breaking down in the cel I'he involution from the urine
enital xinus is also pn.  Above, the involution of the E rmis to form the prepmee of the
Clitoris can also be noted

the outer surface opposite these bulbs now sends in processes, and in this way the
hymeneal opening is formed (fig. 18).

e epithelial cells of these huibs not only pass into the vagina but map out the
fornices and pass at first into the lower part of the cervieal canal.

The genital tract, therefore, arises from the ducts of Miiller in its upper two-thirds,

the urino-genital sinus in its lower third, while the hymen is developed from the
Wolftian ducts

This view explains the skin-like structure of the vagina and vaginal portion of the
cervix, and the different structure of the genital tract above the os externum.

It has been for some time discussed whether the hymen is to be considered vulvar or
vaginal.  The real fact of the matter seems to be that it is Wolflian and vaginal

Further details in development will be considered under the special organs.

According to some these bulbs arise from the ducts of
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CHAPTER VI

PHYSICS OF THE ABDOMEN AND PELVIS, WITH SPECIAL
REFERENCE TO THE SEMIPRONE, GENUPECTORAL
AND TRENDELENBURG POSTURES.

LITERATURE.

w. B Die Oberschenkelvene des Menschen in anatomiseher und klinischer Bezie
hung : Leipzig, Veit & Co,, 1871, J. M, Duncan—On the Retentive Power of the
Abdomen : Researches in Obstetrics, p. 409, Hart—The Struetural Anatomy of
the Female Pelvie Floor, Mendes de Leon—FEin neues Untersuchungsverfahren :
Cent. f. Gyn., 1888, p. 7. Sehat:—Beitrage zur physiologischen Geburtskunde :
Archiv filr Gynik., Bd. IV,, 8. 191, Einfluss der Lehre vom intraabdominalen
Drucke auf die Gynikologie: Archiv fiir Gynik., Bd, V., 8§, 22
Hart—The Relations of the Abdominal and Pelvie Organs in the Female. Tren
delenburg—Cited by Meyer in Archiv. f. klin. Chirurg, 1885, Bd. XXXIL p. 98,
Van de Warker—A Study of the Normal Movements of the Unimpregnated
Uterus : N. Y. Med. Jour,, Vol. XXL, p. 337.

Simpson and

IN this chapter it is proposed to give a brief sketch of a subject of the
highest importance but still in its infancy. The résumé must be re-
stricted, from want of space, to certain practical points of which we

consider here the following :

1. The efiect of intra-abdominal pressure on the female pelvie floor ;
2. The results browght about by change of posture, especially by the
I /m/,,//v.,w/ and Trendelenburg postures.

THE EFFECT OF INTRA-ABDOMINAL PRESSURE ON THE FEMALE PELVIC FLOOR.

We suppose the body to be in the upright posture. For simplicity,
the pelvic floor is considered as being under fluid pressure. Fig. 49

-floor segments. Fluid pressure
» is the
pelvic peritonenm. Thus, if the perpendiculars be counted, starting
from the symphysis, it can readily be seen that the first three will
press the pubic segment against the symphysis; that the fourth and
fifth will do this also, but will further have a resultant tending to drive

shows the effect of this on the pelvic

wts at right angles to the limiting surface, which in this cas

Effect of
intra
abdominal
pressure.




7 ANATOMY OF PELVIS.

the pubic past the sacral segment ; that the sixth and seventh will,
directly, tend to do this last ; and that the others will drive it partly
past the sacral segment, and partly against it.  From want of rigidity
in the pubie segment, this driving-down tendency is partly lost. Thus
the effect of ordinary intra-abdominal pressure is to press the pubic
against the sacral segment. Increased intra-abdominal pressure dis
places downwards a definite portion of the pelvie floor, viz, all lying in
front of the anterior rectal wall,

There is in the pelvie floor a definite line of c¢leavage at which it

Fro, 49,
DIAGRAM to trate etfect of intrasabdominal pressure on the segments of the pelvieTfloor (Hart),
Ut Retropubic fat ; ¢ Labium majus; « Symphy
Perineal body Rectum

vields, which line runs between the anterior rectal and posterior vaginal
walls (see p. 60). This definite downward displacement ecauses the
lesion known as prolapsus uteri,

From this we see that the female pelvie floor is not equally strong
throughout It would be, were the sacral segment prolonged and
attached to  the symphysis pubis, But then parturition would
be an impossibility, It has been constructed not only qud intra

thdominal pressure, but also qud parturition and the vesical and
rectal functions
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PHYSICS OF ABDOMEN AND PELVIA. (4§

I'HE RESULTS BROUGHT ABOUT BY CHANGE OF POSTURE, ESPECIALLY
BY THE GENUPECTORAL POSTURE.

The abdominal walls, along with the viscera bounded by them, are Effect of
ften spoken of as the abdominal eavity with its contained viscera. \\'c'lfllfl_"‘:':"‘l”'
must, however, keep in mind that this cavity is always perfectly full.

There is never any vacuum in it, The viscera are always in apposition,
with unl{\‘ a little fluid as a film \(']ml';ltin;: them. The abdominal walls
we yielding, and any tendeney to a vacnum is counteracted by atmo
spheric pressure on the walls,  In no posture, is there ever a vacuum in
the abdominal eavity, Even if the trunk were inverted, the small intes
tines would still touch the uterus. The abdominal walls and viscera

Fia, 50,
OUTLINE oF FeMaLE Fiovie FENUPECTORAL Postork,  The dotted line indicates the contour
vhen the vaginal orifice is nnope ; the continnous line, the change in contour after air is

wdmitted into the vagina (8 el Hurt),

enclosed by them behave, therefore, like a plastic viscous fluid—Ilike so
wneh thick gun: or treacle,

In the upright posture, the viscera bulge above the symphysis pubis,
more or less, according to the development of the subject.  The bulging
is slight in a well-formed female, but excessive if the woman is fat.
Just below the sternum, the antero-posterior diameter of the abdomen is
lessened.  The pelvie floor is convex as seen from without, 7.e., the pelvie
floor projection is wel! marked.  Atmospheric pressure is acting equally
Ul over the abdominal and pelvie surfaces ; but the pelvie floor, bearing
the weight of the viscera probably bulges more than the other boundaries
of the abdomen, A fluid contained in a bag suspended from a fixed
point is pyriform, with the bulb nearer the earth. This shape is due to
the weight of the fluid.

[f a woman be made to assume the posture known as the genupectoray
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(better genufacial), the bulge is at the sternum. The following points
should be noted in regard to this posture (fig. 50):

1. The antero-posterior diumeter of the abdominal cavity is increased
at the sternum ;

2. It is diminished above the pubes and in the iliac fossu

3. The pelvie-floor projection is diminished ;

t. The pubic and sacral segments are still in contact, and the abdo

minal viscera always in contact with the uterus and one another.

Let us now contrast these postures,

Upright p 50)

sty (.'y,u:/,,,r,.,»,,l/,m/,/,, (f

1. Greatest antero-posterior (¢-p) 1. Greatest antero - posterion dia

diameter of abdomen in hypo meter at sternum,
gastrium.
2. Least a-p dimmeter at sternum, 2, Least a-p diameter in hy pogas
trium

3. Pelvie - floor projection at its 3. Pelvie - floor projection  dimin
maximuni. ished

. Pelvie-floor segments in contact {. Pelvie-floor segments in contact,

In the latter posture, on inspection of the genitals, the labia can be
scen to be furrowed and the skin over the ischiorectal fossa slightly
hollowed. If now the labia majora and minora be separated and the

fourchette lifted up, no further change as yet takes place ; but when the

hiymen is opened up, air passes into the vagina (often with a distinet
hiss), and the vaginal walls become separated, enclosing a somewhat large
cavity. The bulge at the sternum is now slightly inereased, while the
dinmeter in the hypogastrium is diminished (see fig. 50). 7t is only when
the anatomical entrance of the vagina (the hymeneal orvifice) is opened up
that the vagina distends with ai

It has been shown by A R. Simpson and D. Berry Hart, that the
segments of the pelvie floor separate from each other when a women
assumes the genupectoral posture and the hymenal orifice is opened
The pubic segment passes down with the viscera; the sacral segment
remains behind, recoiling slightly upwards,  7hus, functionally, the pul,
sement 18 visceral, the sacral one is vertebyal

They have shown further that there is a definite displacement of the

pubic segment constituents, viz,

«. The empty bladder is partly above the pubes ;

h. The peritonenm passes from abdominal wall to bladder, at a point
1) inches above the symphysis ;

¢. The retropubic fat is partly above and partly below the top of the

symphysis.  We may now once more contrast these postures,
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PHYSICNS OF ABDOMEN AND PELVIS. 79
Upright posture. Genupectoral posture (vagina dis
tended with air) (fig, 51).
I Pubic and sacral segments in 1. Pubic and sacral segments

apposition and vagina a slit, separated and  vaginal walls
bounding a cavity.

2. Retropubic fat behind pubes. 2. Retropubic fat partly above

pubes.

3. |'Zln|\tl\'|i|:|<l<l('l'|m|ulnl |llllua\ 3. ICmpt)‘ bladder [mrtl.\' above

pubes,

L. Peritoneum passes from anterior 4, Peritoneum passes from anterior
abdominal wall to fundus of abdominal wall to fundus of
empty bladder, immediately empty bladder, 11 inches
above symphysis, above symphysis.

5. Urethra and bladder meet at o 5. Urethra and bladder almost in
right angle. same line,

The reason why the pubic segment passes downwards when the

vaginal orifice is opened is, that atmospheric pressure now acts on the

aginal aspect of the pubic segment (with its movable attachment
to the pubes) and drives it further down.  As the result of this posture,
changes take place in the length and direction of the vaginal walls and
in the position of the uterns.

1. Vagina.—(a.) Both walls elongate.

(b.) The anterior follows the direction of the posterior
aspect of the symphysis ; the posterior, the curve
of the sacrum,

2. Uterus.—(a.) The normally placed uterus passes nearer the sacrum

and nearer the thoracic diaphragm.

(6.) The retroverted uterus, fixed or unfixed, becomes
more retroverted

(r.) The retroverted unfixed uterus does not become
replaced so as to lie anteverted.

The results given have been obtained as follows :

«. By observation on living patients, aided by silhouettes of the out
lines of the nude body in the upright and genupectoral postures ;

h. By study of frozen sections of the female pelvis, and especially by
study of a frozen section of a ecadaver placed in the genupectoral
posture.

For further details on this subject Simpson and Hart's Atlas may be
consulted,

An important practical result follows from these observations. 7%
vagina dilates, or, morve properly, the seqments of the pelvie Hoor separate
coposing their free margins—the vaginal walls—when a patient assumes

the e I!I//u."ul‘ll/ posture and the //I//uu'nm/ ..,-,:/i.v s u/u/m/ 80 as to admit

Result of
distention
of Vagina
with Air.
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air, If a patient be so placed opposite a good light, and the sacral
segment be drawn up, a complete view of the vaginal walls and cervix
is obtained. The same results can be got by placing the patient
in the posture known as the semiprone. On this last fact is based

the use of the vaginal speculum known as Sims’ or duckbill speculum

(v. Chap. X).

I EN BECTION CADAVER 1N GENUPECTORAL | RE. A anus; 2 ) )
3 B bladder s £ vetropubie fat; U retroverted utern per

o
Kvectum 3 ¥V vagina ; v nrethr
Jetween the small intestine and peritonenin is fatty omentum, (8 H

tonenn

In the genupectoral posture the rectum can be distended if the anus
be dilated so as to admit air,

The same holds good in the case of the
| bladder when a urethral speculum has been passed, as Kelly has shown.

This may be put s ‘/},//. ws, Owing to the loose attachment of the

bladder to the pubes, the vagina, rectum or bladder can be distended with

air in the ge nupectoral posture, the special dilatation depending on whether
the anus, vaginal entrance, or urethra is apened up,
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TRENDELENBURG POSTURE.

This is a posture of the patient, where, on an appropriate table, the
pelvis is elevated and the head lowered so that the body slopes from
above down. It may be raised so as to make an angle of 45°, but 18
to 30" is usually enough. The result of this posture is that, when the
abdomen is opened, the small intestines gravitate towards the diaphragm,
and thus the coils leave the pelvis, leaving the uterus and appendages
uncovered. In this way many operations are greatly facilitated, ¢.g.,
those on the ovaries and tubes, and on the uterns especially in fibroids
and malignant disease.

Further reference will be made to this posture in the chapter on
Abdominal Section.
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CHAPTER VII.
MENSTRUATION AND OVULATION.
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Engeluonn—-"The Mucous Membrane of the Uterus, with especial reference to the
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fur Geburtshulfe und Gynak., VI Bawd, 1 Heft, 1881, Peters
hettung des mensehlichen Eies w. s, w. ¢ Leipzig und Wien, Deuticke, 1899, Piun

Uber den Uehertritt des Eies aus dem ovarivm in die Tube beim Siugetier : Arveh
fur Physiol.,, 1880, Ploss —Das Weib in der Natur und Volkerkunde, 18! Reinl

Die Wellenhewegung der Lebensprocesse des Weibes @ Volkmann's Sammlung,
vte., No. 243, Ritchie,
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Ueber die Ein

L (¢, —Contributions to Ovarian Physiology and Pathology
Nimpson, A, Rusze/l Eymmenolog Contributions to
Edinburgh, A. & €. Black.  Stephengon — On the
Menstrual Wave: Amer. Jour. of Obstet,, April 1882, Strassmann—Beitrage zm
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Mucous Membrane of a Woman who died immediately after Menstruation : Ed, Med
J A8TH Sie Jo Willioms—On the Strueture of the Mucous Membrane of the
changes : London Obst, Jour,, Vol. 1L, p. 681, Wyder
Das Verhalten der Mucosa Uteri withrend der Menstruation : Zeit, f. Geburtshulfe
und Gynik., Bd. IX,, Hft. 1. For further litera*ure see Heape's and Strassmann’s
papers,

Uterus, and its period

Tue subject of Menstruation is not as yet well known, and on many
points eminent and trustworthy observers are at variance, The nature
of the process is at present sub lite.  The old theories of its being due
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to plethora or its heing a disease are now exploded, but Heape believes
that there is evidence in the monkey (Semmnopithecus Entellus) that an
irritant is present at a certain stage in the congested blood-vessels below
the surface epithelium. The modern view, termed the ovulation theory,
asserts that the starting-point in menstruation is the bursting of a
Graafian follicle.  But in cases of abdominal section performed between
the menstrual periods, as has been specially obse

ved by Tait and Leopold,
Graafian follicles have been found on the point of bursting, showing that
ovulation may in certain cases occur remote from menstruation, An
objection that may be urged to this is that abdominal-section cases are
not normal. It is of interest to note that Heape, in examining the uteri
of menstruating monkeys, found in forty-five specimens only two with a
recent t")l'])\l.\' lllt(“”“l‘

The observations by Leopold and Mironoff' have tended, however, to
show that ovalation in the human female may be considered as often pre-
ceding and initiating menstruation.

Jacobi, Stephenson, and Reinl (working on Goodman’s cyelical
theory) have given good proof that a woman in her full sexual

vigour seems to pass through a series of cyclical changes, of each of

which the menstrual period is the climax. Jacobi found that, during
the few days before the flow, the excretion of uren is increased ; the
temperature is slightly raised ; and that, in regard to the pulse, there
is 0 rhythmie wave beginning at a minimum point 1 to 4 days after the
cessation of the flow and gradually rising to a maximum 7 or 8 days
before menstruation,  So far as our present knowledge goes, the follow
ing is a brief réswmé.

PRELIMINARY CONSIDERATIONS,

Definition.—A cyclieal change with constitutional disturbances whose
most marked local phenomenon is a periodical flow of blood from the
uterine eavity, with shedding of the superficial layers of its mucous
membrane, accompanying (according to the hitherto accepted theory)
the discharge of an ovam from the ovary, occurring in properly de-
veloped women between the ages of 14 and 44, and interrupted by
utero-gestation and lactation.

Period of its Onset,—Menstruation begins, in this country, usually at
the age of 13 to 15 (puberty). It may be delayed till 16, 17, or 20 ;
but this is unusual. Its onset is said to be earlier in warm countries,
later in cold ones ; earlier in delicately nurtured girls. Observations of
medical women in India, mainly those of Dr Pechey-Phipson, have
shown, however, that early onset is not the rule there, puberty occurring
at the same period as in temperate climates.

Period of its Cessation.—With the interruptions of pregnancy and
lnctation, it continues in healthy women until the age of 44 to 50. The
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84 PHYSIOLOGY OF PELVIAS.

period of its final cessation is known as the menopause.  As a general
rule the menopause is early when menstruation has begun early, and
vice versa,

GENERAL PHENOMENA OF MENSTRUATION,

Changes at Puberty,—At this ]u'l'lnl] of life, when the girl becomes the
woman, we find certain well marked general changes oceurring. The
bust and mons veneris develop and the whole contour of the body
becomes more rounded and attractive; hair appears on the genitals
The romping carriage of the girl becomes subdued, and greater shyness
characterises her conduct to the opposite sex,

Phenomena  premonitory to each menstrual flow.—There is usually a
feeling of weight in the pelvis and increase of sexual inclination.  Many
women, however, have very little uneasiness during the whole flow ;
while others are always considerably distressed, this distress being
still outside the boundary of actual disease.

Periodicity and duration of Discharye, When once established it
recurs, in the large majority of cases (about 87 p. . of the whole), with
great regularity : the most common intervals are 28 |l:|‘\'.\' (in T1-p. c.)
and 30 days (in 14-p. ¢.); less frequent are 21 days (in 2 p. ¢)
and 27 days (in 1 +p. ¢.). We speak therefore of the 21 day type and
so on.  The discharge lasts for a number of days, varying from 2 to 8;
if below 2 or above 8 it is abnormal ; but of cou other points besides
mere duration must be taken into account. The duration of the flow
and the “type” give the woman's “habit” in menstruation. Women
estimate their menstrual loss by the number of diapers used.

LOCAL PHENOMENA,

Three periods are usually distinguished from a clinical point of view
1. Invasion; 2. Persistence; 3. Decline.

l. Invasion.—Discharge pale.

2. Persistence.—Discharge bright red, non-coagulable from its mixture
with mucus, It consists microscopically of epithelinm from vaginal,
cervical, and uterine cavities ; mucous globules ; compound granular
corpuscles ; and red and white blood-corpuscles.

3. Decline.—Discharge lessens in amount and becomes brighter in
colour,

The total guantity varies from 2 to 8 ounces.

Thus far we have related facts fairly well ascertained and not much

disputed.  'We now enter on more debatable ground, in considering
I. Ovulation,
I1. The Corpus lutenm.
ITI. Source of discharge, and changes in the uterine mucous
membrane,
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L. Ovulation.— \ccording to the ovulation theory, ovulation forms the Ovulation
starting-point of the process of menstruation. We have already con-
sidered the structure and development of the ovary, and now describe

The changes in the Ovary at each Menstrual Period.—A Graafian follicle
enlarges and moves nearer the surface.  Probably this produces, throngh
a nervous mechanism, a hyperwmia of the whole pelvic contents,—peri
toneum, connective tissue, uterns, ovaries, Fallopian tubes, and vagina,
It is alleged, as yet on insufficient grounds, that the fimbriated end of
the Fallopian tube grasps the ovary, and that the ovum from the ruptured
Graafian follicle passes into it and along the tube to the uterine cavity.
In the Fallopian tube and uterus the action of the cilia is towards the
external os (Hofmeier), and we thus get a current in the peritoneal
serum which carries the ovum into the uterine cavity, However it
reaches the Fallopian tube and uterus, its further development depends
on its fertilisation or