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LEARNING OBJECTIVES

» Understand that sexual differentiation and development
begin in early embryonic life.

» Understand the embryonic development and the anatomy
of the perineum, the vagina, cervix and uterus, the adnexa
and ovary and the bladder and ureters.

» Describe the blood supply and lymphatics of the
perineum and pelvis.

» Understand the innervation of the perineum and pelvis.

» Understand the vulnerability of certain structures in
gynaecological surgery.

» Describe the structural anomalies resulting from
Mullerian tract disorders.



Sexual differentiation of the fetus and
development of sexual organs

» The gonadal rudiments appear as the ‘genital ridge’
overlying the embryonic kidney in the intermediate
mesoderm during the 4™ week of embryonic life

» They remain sexually undifferent until the 7®" week

» The undifferentiated gonad has the potential to become
either a testis or an ovary, and hence is termed

hinotential
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In the male the activity of the SRY gene (sex-determining region of the Y
chromosome) causes the gonad to begin development into a testis.

In the past, ovarian development was considered a ‘default’
development due solely to the absence of SRY, but in the last 10 years
ovarian-determining genes have
also been found that actively lead to the development of a female gonad.

44 + XY 44 + XX
Y influence \‘ / Absence of Y
Indifferent gonad
Testis / \ Ovary
Medullary cords develop Medullary cords degenerate
No cortical cords Cortical cords develop

Thick tunica albuginea No tunica albuginea




Embryology of the
female genital tract

The urogenital system (U.G.S)
develops from

P

the mesesurm of the urogenital sinus (the
wheremadiate ool anterior part of the cloaca(
. n'"ihl ﬂd“} \
medial part middle part lateral part
l l l give rise to the
give rise to lower 1/4 of the
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female 3/4 of vagina
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Development of the male sexual organs

Testis

Mullerian
inhibiting substance
{(Sertoli cells)

Testosterone
(Leydig cells)

Mesonephric ducts stimulated
(vas deferens, epididymis)

Paramesonephric ducts suppressed Dihydrotestosterone
External genitalia stimulated
Growth of penis, scrotum,
and prostate

Influence of the sex glands
on further sex differentiation



Development of the female sexual organs
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Sperm + Secondary

During fetal development
meiosis | begins but stops in
prophase.

After puberty, primary oocytes
complete meiosis |, which
produces a secondary oocyte
and a first polar body that
may or may not divide again.

The secondary oocyte begins
meiosis Il but stops in
metaphase.

A secondary oocyte (and first
polar body) is ovulated.

cell oocyte Meiosis I
GeEREaOn After fertilization, meiosis I
J \ resumes. The oocyte splits
into an ovum and a second
M n n J  polar body.
Ovum Second
+ polar body

The nuclei of the sperm cell
2n and the ovum unite, forming

Zygote a diploid (2n) zygote.

© John Wiley & Sons, Inc

» In the primitive ovary

granulosa cells, derived from
the proliferating coelomic
epithelium, surround the
germ cells and form
primordial follicles.

Each primordial follicle
consists of an oocyte within
a single layer of granulosa
cells. Theca cells develop
from the proliferating
coelomic epithelium and are
separated from the
granulosa cells by a basal
lamina



» The maximum number of primordial follicles is reached at
20 weeks’ gestation when there are six to seven million
primordial follicles present.

» The numbers of these reduce by atresia and at birth only
| -2 million remain.

» Atresia continues throughout life and by menarche only
300,000—400,000 are present, and by menopause none



@ FEMALE REPRODUCTIVE TRACT DEVELOPMENT
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\ //Mesonephrm
ducts

Uragenital sinus —

Wit 4 -
early growth —

Wit 9b -
caudal gmwth\)

Wnt7a-
normal development

Suspensory
ligament ofovary

Migrate caudally &aterally,
Stabilized by ligaments.

0vary‘® /

Round liaament — Ovarian ligament
Extends from uterus o labia majora. Cervix
(\
Broad ligament—
Double-layered sheet of peritoneur that Vi
extends aterallyfrom the uterus; drapes a4
over uterine bubes.
\

\ /Uterine fubes

Open cranial ends

/.
Ovarieer'/(\{) b

Mesonephrw/l !

ducts regressing /
Parameson%hr[c ~ Uterine septum

ducts flising
Sinus tubercle —

N
O Fitmbriae

Uterus

A

Fornix

- Hymen (partial covering)

Uterinecavity/

Uterine tubes

£ X

Upper 213 = Faramesonephric;
Lower 1/3 =Urogenital sinus

Only Paramesonephric ducts
Paramesonephric & Mesonephric

Elongatin T
Sinoa gmzﬁbulb{'} Only Urogenital sinus
Vaginal plate Surroundmg Hieserchyme gives rise
to musculature and peritoeal

coverings of vagina and uterus.
Embryological Origins

Faramesonephric | Uterine tubes

ducts Uterus
Vagina
Urogenitalsinus | Vagina (lower™
i fanalover)
Urethra
Cranial genital | Suspensory ligament
|gameng[ afovr;y o
Caudalg[enltal Ovarian ligamert
ligamet Roundhgamentofuterus
Mesonephros horon
ardoophoron
Gartnersduct



The proximal 2/3 of the vagina develop from the paired
Mullerian ducts, which grow in a caudal and medial direction
and fuse in the midline.

The midline fusion of these structures produces the uterus,
cervix and upper vagina, and the unfused caudal segments form
the Fallopian tubes .

Cells proliferate from the upper portion of the urogenital
sinus to form structures called the ‘sinovaginal bulbs’.

The caudal extension of the Mullerian ducts projects into the
posterior wall of the urogenital sinus as the Mullerian tubercle.

The Mullerian tubercles and the urogenital sinus fuse to form

the vaginal plate, which extends from the Mullerian ducts to the
urogenital sinus.

This plate begins to canalize, starting at the hymen and
proceeding upwards to the cervix in the sixth embryonic
month.



External female genitalia

» The external genitalia do not virilize in the absence of testosterone.

» Between the 5t and 7t weeks of life, the cloacal folds, which are a
Pair of swe”ingc adiarent ta the Flaacal memhranea fiice anfnrior]y

to become the ge Senital

tubercle

» The perineum

anterior urogel ;.. - -
fold .

) AN
Urogenital
groove

» The cloacal fol , form
the labia minor genita
. swelling
» Another pair o
labioscrotal fol A iizf\Anus o
» The urogemtal Development of the external genitalia in the female
» The external g at 5 months (A) and in the newborn (B). e

twelfth embryoni



Female anatomy
External genitalia

THE CLITORIS
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the vulva means the external
genitalia and is composed of the




» The labia majora are two folds of skin with underlying adipose tissue lying
either side of the vaginal opening. They contain sebaceous and sweat glands
and a few specialized apocrine glands. In the deepest part of each labium is
a core of fatty tissue continuous with that of the inguinal canal and the

fibers of the round ligament, which terminate here.

» The labia minora are two thin folds of skin that lie between the labia
majora. These vary in size and may protrude beyond the labia major where
they are visible, but may also be concealed by the labia majora.Anteriorly,
they divide in two to form the prepuce and frenulum of the clitoris (clitoral
hood). Posteriorly, they divide to form a fold of skin called the fourchette at
the back of the vagina introitus. They contain sebaceous glands, but have no
adipose tissue. They are not well developed before puberty and atrophy
after the menopause. Both the labia minora and labia majora become

engorged during sexual arousal.



» The clitoris is an erectile structure measuring approximately
0.5-3.5 cm in length. The body of the clitoris is the main part
of the visible clitoris and is made up of paired columns of
erectile tissue and vascular tissue called the ‘corpora
cavernosa’. These become the crura at the bottom of the
clitoris and run deeper and laterally.

» The vestibule is the cleft between the labia minora. It contains
openings of the urethra, the Bartholin’s glands and the vagina.
The vagina is surrounded by two bulbs of erectile and vascular
tissue that are extensive and almost completely cover the
distal vaginal wall. These have traditionally been named the
bulb of the vaginal vestibule, although recent work on both
dissection and magnetic resonance imaging (MRI) suggests that
they may be part of the clitoris and should be renamed

» ‘clitoral bulbs’. Their function is unknown but they probably
add support to the distal vaginal wall to enhance its rigidity
during penetration.



» The Bartholin’s glands are bilateral and about the size of a
pea. They open via a 2 cm duct into the vestibule below
the hymen and contribute to lubrication during
intercourse.

» The hymen is a thin covering of mucous membrane
across the entrance to the vagina. It is usually perforated,
which allows menstruation.The hymen is ruptured during
intercourse and any remaining tags are called ‘carunculae
myrtiformes
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Vagina

» canal lined with stratified squamous epithelium that leads from
the uterus to the vulva.

» short anterior wall (7 cm) & long posterlor waII (9 cm)

» T "y in vault
wit v the
» T vided I
arvix
an
» |t &Mmoist
ut ind b
€F
» TH rich i s in

the péstovulatory phase of the cyclé. However, before puberty
and after the menopause, the vagina is devoid of glycogen due
to the lack of oestrogen



Relations of vagina

VAGINA - RELATIONS
» The upper
reflection c i
» The middle
ATERAL

» The lower °Ureter

* Uterine artery

» Anteriorly, :b?fzzt:.:i?;idiaphragm
bladder.

» urethra rur
the vestibu
Laterally, at
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e el

Blood supply

Vaginal artery and branches
of uterine,internal
pudendal,middle and inferior
rectal arteries.

Ovariana.

Lymphatic driange

the upper two-thirds of the
vagina drain with the cervix
and the lower third drains i/ ..
with the vulva 5

Vaginal 2.

nerve SUPPI)’I el iaca, {  Middleretala
upper two-thirds like the el
Pudendala

uterus and the lower third
receives nerve supply from
the pudendal nerve.

Copuright §2006 by The McGraw-Hill Companies, Inc
Wl righte resetved,




The uterus:

 Empty uterus measures 3cm thick, 5 cm width

& 7.5cmlong
* Normal uterus is anteverted —anteflexed
Parts of the uterus:
* The fundus
 The body
* The isthmus
* The cervix uteri
* The tapered lower 2 cm end of the organ

« Around the circumference of this part, the
vagina is attached in oblique line, so it has a

supravaginal & vaginal parts

« Has two Cervical openings internal os &

external os

Infundibulum of
uterine tube

Ampulla of uterine tube

Isthmus of uterine tube

Fundus of uterus

Uterine cavity —

Endometrium
Myometrium
Perimetrium

Internal os

Cervix of uteryg

Rugae

Lateral fornix

Suspensory
ligament

"l  Uterine
| 7 (Fallopian)
tube

' Ovary

Ovarian
ligament
Broad
ligament
Body of
uterus

Ureter

' erosacral

External os

Vagina



Cavity of the uterus:
» Is slit like in lateral view, tri

» The angles of the triangle a
canal

Stability of the uterus:

» Healthy pelvic floor & surr
supportive structures for t|

» Sound perineal body is imp
floor

» Ligaments keep orientation of the organ but are
insufficient to keep it in position



Uterine ligaments:
1- Broad ligament.

» A sheet-like double fold of
peritoneum, oriented in the
coronal plane

» It runs from the lateral pelvic
wall to the uterus

» When reach the uterus, the
two layers form the anterior &
posterior peritoneal covering
of the uterus (mesometrium)

» It encloses the uterine tube in
its superior margin

» Mesovarium is derived from its
posterior surface

» Mesosalpinx is the part of the
broad ligament between the
origin of the mesovarium and
the uterine tube
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/" — Mesovarium

//&' Ovarian Artery

|~ Ovarian Vein

T L Suspensory Ligament
\ \— Uterine Tube
o Ovary
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Cardinal Ligament
Uterosacral Ligament

Vagina
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% '.\}\ ¢ . - iy
o s
\ \; Measovarium

pad ligament

.!r

— Ureter
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%- Round ligament:

» Fibrous cord attached to the body antero-inferior to the
entrance of the tubes

» Passing through the inguinal canal it is attached to the
ipsilateral labium majus

3- Ovarian ligament:

» is attached to the body postero-inferior to tubal
entrance



Blood supply

» |- Uterine artery: | s I o

» At the isthmus the artery , "
divides into larger ascending~'
& smaller descending '
(vaginal) branch

2- Ovarian artery:

Veins: Out

Veins accompany arteries .

Form a plexus which is e

continuous with veins of il ol

adjacent organs o ey
Vaginal arery Ascending branch of ulenn

The pelvic venous plexus is
continuous with internal
vertebral plexus with spinal &
cerebral veins

and v . |
Vaginal branch of uleine ai

Vaginal venous plexus Intenal pudendal artery



Lymph:
» From the fundus to para-

aortic nodes along ovarian
vessels

» From the body to external &
internal iliac nodes

» From the cervix to the iliac
& sacral nodes

» Few channels go with the
round ligament to the
superficial inguinal lymph
nodes

Nerves:

» Uterovaginal plexus is
extension of the hypogastric
plexus

» Afferent fibers reach the
cord by T11-L1 segments

'\ ""fr
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AN T para-aortic
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\ , common thac
mternal thae / q,/v v
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external thac “.\1
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The uterine (Fallopian) tubes

Ampullary

4

' The uterine {Fallopian) tubes
NP i
| { 2.5

.

1.25



Vessels & nerves:

» Tubal branches of the
ovarian & uterine arteries
supply the tubes

» Tubal veins correspond to
arteries

» Ovarian plexus of nerves
is part of uterine plexus,
its main afferent go to
spinal segments T11,T12 &
LI.
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The ovaries:
» almond shape measures | X2X3 cm

» In erect posture, the long axis of the ovary lies vertical, its
upper pole approaches the uterine tubes & called tubal
end while its lower end approaches the uterus & called

uterine end




» The tubal end is connected by a peritoneal fold containing
the ovarian vessels, nerves & lymphatics to the posterior
abdominal wall, this fold is known as the suspensory
(infundibulopelvic) ligament

» The uterine end is connected by a fibromuscular cord to
the uterus, this is the ovarian ligament
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» Ovaries lie between the uterus & lateral pelvic wall

» Ovarian fossa, in the bifurcation of the common iliac
artery

Important close relations:
» Ureters
» Obturator nerve

» Obturator vessels

Big ovarian cysts may compress these structures



Ovarian artery:
» A branch of the abdominal aorta

» Reacl Blood Supply to
» Suppl Female Reproductive Tract
ﬁ"ﬂ“ﬁ“ﬂ'g"w _\ Uterine tube Arcuate artery
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The bladder, urethra and ureter

The bladder

» It is lined with transitional epithelium and has an average
capacity of 400 ml.

» The base of the bladder is adjacent to the cervix, with
only a thin layer of tissue intervening. It is separated from
the anterior vaginal wall below by the pubocervical fascia
that stretches from the pubis to the cervix.

The urethra

» The female urethra is about 3.5 cm long and is lined with
transitional epithelium. It has a slight posterior angulation
at the junction of its lower and middle thirds.



4

THE PELVIC URET

Anatomy

()

R

» The pelvic portion of the ureter is 12-15 cm long .It is about
the same length as the abdominal part.

» Diameter about 3 mm

» It enters the pelvis by crossing the end of the Common iliac
artery and runs downwards into the pelvis anterior to the
internal iliac artery and behind the ovarian fossa.

» When it reaches the ischial spine; it runs forwards and
medially towards the bladder passing in the base of the-Broad
ligament in the ureteric canal and below the uterine artery
(water ' -urine - flows under the bridge).

» In the later part of its course,the ureter lies2cm lateral to the
cervix(supra vaginal part)and 2cm above the vaginal vault.



Blood supply of ureter

From renal artery

Abdomen
From gonadal artery

From aorta

From commoeon iliac artery

From intermnal iliac artery di

From superior vesical
artery

From uterine artery (%) _
Pelvis

From middle rectal artery
From vaginal artery (%)

From inferior vesical artery
(3) —




Dangerous Points of The Ureter

During gynaecological surgery the ureter is liable to be injured at
the following sites:

v

(Dat clamping the infundibulopelvic ligament;
» (2)at clamping of the uterosacral ligament:

v

(3)When applying the clamp to the uterine artery during
hysterectomy;

v

(4)during separation of the bladder from the vagina:

v

(5)during removal of abroad ligament tumour or cervical
fibroid which displaces the ureter from its normal site;

v

(6)while closing the peritoneum of the pelvic floor after
hysterectomy;

v

(7)in presacral sympathyectomy where the ureters are in
relation to the common iliac arteries:

v

(8)in vaginal operations for prolapse



Methods for Protection of Ureter During Pelvic Surgery

» |-Intravenous pyelography is performed before operation
when the ureter is liable to be displaced by the pelvic
pathology as in case of a broad ligament tumour or
cervical fibroid .This will show the site of the ureter;

» 2-A ureteric catheter is inserted immediately before
operation to allow palpation of the ureter;

» 3-Exposure of the ureter at the pelvic brim and its course
is followed downwards;

» 4-Pedicles and ligaments should be clamped under vision
and not blindly;

» subcapsular removal of cervical fibroid as the ureter is
outside the capsule.



Ectopic Ureter

» The ureter may open in the vestibule which is the
commonest abnormal site. Other sites include the
urethra,vagina,cervix and uterine body.

Causes of Compression of the Ureter

» (I)Pregnancy after thel 6thweek.The ureters are
compressed against the pelvic brim;

» (2)pelvic tumour especially cervical and broad ligament
fibroid;
» (3)cervical carcinoma infiltrating the parametrium;

» (4) parametric fibrosis following radiation used for the
treatment of malignant lesions as cervical carcinoma;

» (5)second and third degrees of uterine prolapse.
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Mullerian obstruction

» Failure of complete canalization of the Mullerian
structures can lead to menstrual obstruction.

» The obstruction most commonly occurs at the junction
of the lower third of the vagina at the level of the hymen,
although more proximal obstruction can occur.

» Presentation with an imperforate hymen



Imperforate hymen

Definition:

= One of the most commaon obstructive lesions of the female genital tract.

Clinical features:

= Periodic|ower abdominal pain,
= Primary amenomhes,

= Lrinary E‘FI'HJ'm

» Uitrasound findings

Treatment:

= Cruciate incision, use of antibiotics

12/2/2019

EphremY
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Mullerian duplication

Double uterus with
single vagina

Double uterus and
double vagina

Bicornuate uterus Biconuate uterus with
a small uterine horn

Septate Uterus Uterus formed from

(divided in the middle) milllerian duct on one

side only



Mullerian agenesis

» In approximately | in 5,000 to | in 40,000 girls, the
Mullerian system does not develop, resulting in an absent
or rudimentary uterus and upper vagina.

» This condition is known as Rokitansky syndrome or

Mayer—Rokitansky—Kuster—Hauser syndrome (MRKH).The
ovaries function normally and so the most common
presentation is with primary amenorrhoea in the presence
of otherwise normal pubertal development.

Aetiology
» Unknown

» environmental, genetic, hormonal or receptor factors.



Examination
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» Women with MRKH syndrome may have their own genetic
children, using ovum retrieval and assisted conception
techniques, and a surrogate mother.
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Remnants of the ducts in female

Remnants of the cranial
and caudal excretory
tubules in the mesovarium
form the epoophoron and
paroophoron respectively

Mesonephric duct
disappear except for a
small cranial portion found
in the epoophoron and a
small caudal portion in the
wall of uterus or vagina
(Gartner's cyst)
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