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_ GONADAL DEVELOPMENT |
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Primordial germ cells differentiate in the wall of the yolk sac (3-4 weeks), reach the hind

qut epithelium (4 weeks) and migrate to the gonadal area (5 weeks).
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Primordial germ cells

Metanephric mass
Metanephric diverticum

During 5th Week: Gonadal development occurs.

Until 7th Week: Gonads are similar in both sexes.

Gonads are derived from 3 sources

1 Mesothelium (mesodermal epithelium the coelomic cavity)
2. Underlying mesenchyme

3. Primordial germ cells

Bipotential gonads
They can develop in testes or in ovaries.

" DEVELOPMENT OF OVARY
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Cloaca is divided by septum into anterior and posterior part.
Anterior part forms urogenital sinus (bladder, urethra, lower 2/3 of vagina)

Posterior part forms a primitive rectum

Coelomic epithelium on the medial side of mesonephros thickened to form genital

ridges (10 weeks).
Sex cords grow from germinal epithelium into underlying mesoderm.
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Urggenital sinus

Anal membrane

mesonephric nephrons —;

mesonephric duct
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mesonephric duct
(Gartner’s duct)

utricle of prostate
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Invagination of mesonephric area going down and this is called mesonephric tube.
Mesonephric tubes form mesonephric ducts.

Another invagination starts developing lateral to it known as paramesonephric duct.
Paramesonephric duct crosses the mesonephric duct from lateral to medial.

Mesonephric duct is a guide for paramesonephric duct.
Therefore if there is no mesonephric duct there will be no paramesonephric duct.
Renal anomalies associated with paramesonephric duct anomadlies.

O O O O

Paramesonephric duct also known as mullerian duct which forms female internal
genitalia.

Mesonephric duct also known as wolffian duct which forms male internal genitalia.
Chromosomal sex decides sexual dif ferences.
The short arm of the Y chromosome has the SRY gene.
The SRY gene expresses some proteins like SOX-9, FGF-9.
The SOX-9 gene is responsible for differentiation of the gonad to testes.
Testes have sertoli cells and leydig cells.
Sertoli cells secrete AMH (anti mullerian hormone).
Leydig cells secrete testosterone
AMH causes regression of paramesonephric ducts.
Testosterone causes the formation of male interndl genitalia.
- Testosterone converts into DHT
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1f Y chromosome is absent,
No testes

No DHT
No AMH
o Paramesonephric duct fuse in the midline and unfused part of paramesonephric duct
form fallopian tubes.

| 4
» No testosterone (wolffian duct will degenerate)
>
| 4

Fused part will form the uterus, cervix, upper 1/3 vagina.
1f paramesonephric ducts fail to fuse, it will form two separate uteri and cervices, this
is called uterus didelphys.

o If lower part of the paramesonephric duct is fused but the fusion fails to complete all
the way to the top, this is called bicornuate uterus.

o If there is a failure of dissolution of uterine septum after fusion is complete, this is
called septate uterus.

Normal Didelphys Arcuate Unicornuate Bicornuate Septate
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| REMNANTS OF WOLFFIAN DUCT |

o Epoophoron

o Paroophoron

o Gartner's duct

Paramesonephric duct: fuse by 10 weeks
Septum dissolves by 18 weeks

Endometrium is formed around 20 weeks

 DESCENT OF OVARY |

o Ovary is first formed in the lumbar region (13 weeks) and descends to the true pelvis
(at term).

o Gubernaculum is a pathway of gonads from genital ridge to scrotum in male and labia
majora in females. While in males this migration is complete, in females, it stops as the
ovary comes close to the fallopian tube.

o Modification of gubernaculum in females is ovarian ligament and round ligament.

Ovary

Uterine tube

Ligament of ovary

of uterus

| VAGINAL DEVELOPYENT.
Uterovaginal canal
Sinovaginal bulb

Part derived
‘ from
, mesoderm and
from
__:, ——endoderm

Lining of oM edﬁd Lumen of

urogenital sinus | vagia
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Sinovaginal bulb is the solid part between the paramesonephric duct and urogenital sinus.
It forms a solid plate of tissue which dissolves leaving a hollow organ that is the vagina.

Imperforate hymen leads to primary amenorrhoea and causes cyclic pelvic pain.
Incomplete canalization of sinovaginal bulb forms transverse vaginal septum.

o
o
o Urogenital sinus remains and forms hymen
o
o

EXTERNAL GENITALIA |
o Formation of external genitalia depends on DHT hormone.

o I1f DHT present: male external genitalia
o I1f DHT absent: female external genitalia

Homologous organs:
o In{femadle,
» Genital swelling - labia majora
»  Genital tubercle - clitoris
» Urethral folds - labia minora
o Inmades,
»  Genital swelling - scrotum
»  Genital tubercle - glans penis
» Urethral folds - penile urethra and penis

Ambisexual
(Hormone Independent)
genital tubercle

genital swelling
urogenital fold
urogenital membrane

: ”"I‘; urogenital Female
(SRY of Androgens) ostium (Absence of Androgens)
4-

clitoris
vagina
urethra
prepuca clitoris
penis labia majorum
rethra
agina
scrotum abia minorum
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PUBERTY |

Age: usually starts at 10-11 years

Pulsatile secretion of GnRH hormone (at night) causes release of hormones like LH, FSH,
Breast: due to estrogen (duct) followed by progesterone (alveolar)

Axillary and pubic hair: due to androgens (adrenal gland)

Menses: due to FSH and LH

Before puberty some factors (GABA, neuropeptide V) inhibit pulsatile release of GnRH.

At puberty, kisspeptin, glutamate, and leptin give counter effects to initiate GnRH
secretion.

O O 0O 0 0 0 o

 SEQUENCE OF EVENTS |
Growth spurt
J

Thelarche (development of breast)

2
Adrenarche (development of pubic and axillary hair)

\

Pedk growth velocity

\

Menarche (menses)

Tanner staging:

‘Y oo |
Prepubertal {( ‘) Y Prepubertal

Breast Bud A ‘? (2) { Y L Presexual Hair
/ A N ‘
Breast Elevation ( \ l ? @ Mﬁd EP Y ‘ Sexual Hair

Areolar Mound 4{ l) () ( Y s Mid-Escutcheon
Adult Contour d f? (5) f Y \ Female Escutcheon
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Menstrual Cycle

INTRODUCTION
o Cyclical occurrence of menses - flow of blood out of genital tract.

o Combination of two cycles under hormones (hypothalamo-pituitary ovarian axis):

»  Ovarian cycle
» Endometrial cycle

PHYSIOLOGY.

o Hypothalamus secretes gonadotropin releasing hormones in a pulsatile manner.

o It causes an increase in FSH and LH

o FSH - causes growth of dominant follicle

o LH - stimulates the theca cells to secrete androgens, which in the granulosa cell is

converted to estrogens (only granulosa cells have aromatase required for conversion).

o Estrogens contribute to the growth of dominant follicles
o Estradiol inhibits FSH, but estradiol at very high concentration and sustained increase
stimulates LH.
OVARIAN CYCLE

Around puberty - 3-4 lakh oocytes in ovaries

Oocytes are surrounded by follicular cells called granulosa cells - preantral follicles.

FSH causes accumulation of fluid/antrum, oocyte is eccentrically placed - antral foliicle.

Antral follicle is seen as small hypoechoic round structures which measure < 10mm.

Under effect of FSH and estrogen (aromatized from androgens in theca cells) - antral

follicle grows in size and becomes large.

o Secondary oocyte is surrounded by granulosa cells and that is surrounded by theca cells
- Graafian follicle (18mm).

o Connecting stalk - discus proligens and granulosa cells surrounding the oocyte -

cumulus oophorus.

LH surge is responsible for ovulation

Ovulation - extrusion of secondary oocyte from graafian follicle

Ovulation occurs around 36 hours after LH surge

After ovulation, the graafian follicle is composed of polyhedral cells which are full of

yellow pigment - corpus luteum.

Corpus luteum secretes progesterone

o If fertilization does not occur corpus luteum degenerates by the 23rd day of cycle -

decrease in progesterone - menses.
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o 1Ist phase (proliferative phase)- end of menses to ovulation( usually around day 14 in a 28
day cycle):
» Increased FSH - antral follicles grow .
» Increased estrogen - endometrial proliferation - increased stroma and fewer glands.
o 2nd phase (luteal phase/secretory phase: fixed: 14 days) - day of ovulation to onset of
menses:
» LH surge - ovulation - oocyte escapes to the fallopian tube
» Graafian follicle - corpus luteum - increased progesterone secretion.
» Progesterone - makes the endometrium secretory - more glands and more branching
in the glands and secretions are seen within the gland.
o 3rd phase (menstrual phase) - start to end of bleeding:
» Corpus luteum degenerates - sudden drop in progesterone - menstrual phase/bleeding
phase.
» . Endometrium - deep layer and Superﬁciai layer. Superficial 2/3rds of endometrium
bleeds.
»  Stratum basdlis which is around 1 mm remains
»  Vasospasm of vessels in the superficial layer of endometrium - necrosis and endometrial
bleeding.
o Lots of stroma and round glands with tall columns of epithelial cells and lots of stroma
and lesser glands - proliferative phase - under the effect of estrogen.

Proliferative phase

o Lots of glands, more branched and convoluted and secretions within the glands -
secretory phase.

3 &

Secretory phase

@ Obs and Gynae


https://v3.camscanner.com/user/download

 MENSTRUAL CYCLE SUMMARY |

o At the level of endometrium:
» Day 1 - first day of menses Thickness of the endometrium decreases - menstrual
phase.
» Then it starts to increase till D14 - proliferative phase
» Progesterone maintains the thickness and makes it glandular till D28 - secretory phase.
o At the level of ovary
» At the beginning of the cycle, 10 -15 follicles are recruited and under the effect of
FSH only one becomes dominant/graafian follicle.
» Until the D14 graafian follicle gets bigger
» D1y - ovum is extruded from graafian follicle - ovulation Graafian follicle is converted
to corpus luteum.
» Corpus luteum(CL) produces progesterone until it disappears on D23,
o Hormones: '
b Progesterone - appears only after CL is formed and remains at peak till D23 after
which it starts decreasing.
LH - massive surge just before ovulation and then drops off.
b FSH - keeps increasing till graafian follicle development But the peak is smaller than LH
) Estrogen - dual peak/double hump.

Follicular phase luteal phase
e

menstruation ovulation

- @

FSH

8 10 12 14 16 18 20 22 24 26 28

No ovulation

Graafian follicle is not converted to CL - no progesterone

Remember: Menses is not a result of absence of progesterone. It is a result of withdrawal
of progesterone.
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General Gynecology

Physiology of Genital Tra
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Decidualization: progesterone mediated changes

Progesterone mediated changes
Ductal brdnching

~Less stroma
Duct secretion

Estrogen causes myohyperplasia

Increase receptivity of oxytocin receptors on myocytes
Progesterone decreases sensitivity to oxytocin
Progesterone prevents abortion and preterm labor
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Follicular phase luteal phase

T . |
menstruation ovulation

16 18 20 22 24 26 28

8 10 12 14

FALLOPTAN TUBE

o Estrogen increases the motility of cilia in the fallopian tube.
o Progesterone increases the secretion from the fallopian tube and decreases ciliary

* motility.

Estrogen effect on cervix: cervical mucus becomes thin and watery and rich in sodium
chloride and formation of ferning pattern.

Progesterone protects pregnancy and prevents any ascending infection, it makes a very

thick and tacky plug.

| VAGINA |
Estrogen causes cornification and thickening of vagina

Increased mitotic activity causes more energy use
Glycogen converts into lactic acid and lactic acid maintains the acidic pH of vagina.

o O o O

Progesterone causes more intermediate cells

oA
o Estrogen causes ductal growth and proliferation

o Progesterone causes alveolar growth and praliferation
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Uterus Proliferative endometrium Secretory endometrium
Myohyperplasia and increase sensitivity to oxytocin
Cervix | Secretion is thin and Q@terg' 2nlg Mucus thick and tacky

Fallopian tube

Increase ciliary motility

Increases secretion and relatively

decrease motility

Vagna

: Cornification, thickening and

superficial cells

acidic  pH, more

More intermediate cells

Breast

Ductal proliferation

Alveolar proliferation
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Anatomy of Genital Tract:

UTERUS |

o

(o)

The upper part of the uterus is known as the body of the uterus/corpus of the

uterus/uterine corpus.

Cervix has 2 parts:

Internal Genitalia

1. Supravaginal portion - portion above the vagina

2. Portio vaginalis - portion of the cervix within the vagina

Internal os - opening between the corpus and the cervix

External os - opening between the cervix and vagina

The cervix lies between the internal os and the external os.

Fallopian Uterus Ovary

Internal os
External os

Vagina

Labium minus

perimetrium _
corpus uteri

endometrium

fundus uteri

—cornu uterinum

cavitas uteri 4 myometrium

isthmus uteri
el canalis cervicis uterl

= . . . .
portio vaginalis cervicis

‘% portio supravaginalis cervicis
7
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