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Menstrual Physiology Part-1

1. Ovulation
1.1 Dysmenorrhea

1.2 Treatment of Dysmenorrhea

Menstrual Physiology Part-2
1. Primordial Follicles
1.1 Oocyte Must Know
1.2 OvarianReserve
1.3 Menstrual Cycle : Must Know

1.4 InVitroFertilisation

Ovarian Hyperstimulation Syndrome
1. IdeaofIVF
1.1 Increase in vascular permeability means

1.2 Typesof OHSS

1.3 Predisposing Factors Must Know

1.4 Classification : Good to Know

1.5 Treatmentof OHSS Good to Know
Tests of Ovulation

1. Testsofovulation

Endometriosis

1. Endometriosis -

1.1 Etiology: Retrograde Menstruation s Good to Know
1.2 AgeofPresentation

1.3 Associations of Endometriosis Must Know -
1.4 Sites of Presentation Good to Know

1.5 Pathology
1.6 Symptoms of Endometriosis Good to Know

1.7 Findings on Genital Examination
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1.8 Diagnosis

1.9 Revised American Society for Reproductive Medicine (ASRM) Staging System

1.10 Treatment

1.11 Medical Management

Hormonal Replacement Therapy

L

2. HormoneReplacement Therapy
2.1 Contraindications to HRT
2.2 Treatment of Hot Flushes
2.3 Rolein Coronary Artery Disease
2.4 Roleof HRT in Vaginal Atrophy
Ovarian Tumors
1. Normal Ovary
2. Ovarian Surface Epithelial Cancers
2.1 Presentation
2.2 Diagnosis
2.3 Risk of Malignancy Index (RMI)
2.4  Treatment
2.5 Ovarian Cancer Staging — FIGO Staging
2.6  Chemotherapy
2.7 Radiotherapy
2.8 Guidelines: Management of Ovarian Cancer
2.9 Types of Epithelial Ovarian Tumors
3. Borderline Epithelial Ovarian Tumors
4. Germ Cells Tumors
4.1 Dysgerminoma
4.2 Yolk Sac/ Endodermal Sinus Tumor& Embryonal Tumors Common Features
5. Sex Cord Tumors
6. Hirsutism
7. Non-Neoplastic Ovarian Cysts
8. Krukenberg Tumor
9. Ovarian Tumor Markers

Menopause
1.1  Features at Menopause

1.2 Features at Menopause due to lack of estrogen
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Must Know

Must Know

Must Know
Must Know

Good to Know

Must Know

Good to Know
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Polycystic Ovarian Syndrome
1. POLYCYSTIC OVARIAN SYNDROME

2. Normalovary Must Know
- 2.1 Diagnosis Good to Know
2.2 Phenotypes
2.3 Syndrome Must Know
2.4 Treatment Must Know
Cervical Carcinoma

1. Cervical Carcinoma

1.1 Etiology and risk factors  Must Know
1.2 HPV Vaccines Must Know
1.3 Cervical Dysplasia Good to Know

1.4 Symptoms of CA Cervix
1.5 Staging : Good to Know

1.6 Treatment protocol

1.7 Management of Ca cervix Must Know

Post Menopausal Bleeding

1. PostMenopausal Bleeding Good to Know
Vulvar Carcinoma
1. VulvarCancer ' "~ Good to Know
1.1 TypesofCaVulva ; Must Know
1.2 Sites
1.3 Presentation Good to Know

1.4 Diagnosis

1.5 Lymphatic Drainage of Vulva Must Know
1.6 Staging

1.7 Treatment

1.8 Prognosis: 5-year survival

Fibroids
1. Fibroids Must Know

1.1 Etiology andrisk factors
1.2 Pathology
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1.3 Morphology of Fibroids

1.4 Pathological Classification of Fibroids
1.5 FIGO Classification

Broad Ligament Fibroids

2.1 Symptoms

2.2 Diagnosis

2.3 Principles of Treatment

Pubertal Changes

1.

Puberty changes depend upon

1.1  Puberty Changes

1.2 Recall

1.3 Specific events of Puberty in boys

1.4 Influenceson puberty

Contraception

1.
2.
3.
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10.
11.
12.
13.

Medical Eligibility Criteria

Failure Rates

Hormonal Contraception

3.1 Combined Oral Contraceptive Pills (COCP)

3.2 Minipill/ Progesterone Only Pill (POP)

3.3 Saheli (Centchroman) .

IUCD (Intra Uterine Contraceptive Devices)

4.1 CopperDevices/2 Generation [IUCDs/CU 380 A
4.2 Hormone Containing IUCDs /3 Generation IUCDs
Implants

NuvaRing/ Vaginal Ring

Sponge / Today

Injectable Progesterone

Barrier Contraceptives

9.1 Condoms

9.2 Diaphragm/Dutch Cap

9.3 EVRAPatch

Natural Methods of Preventing Pregnancies

Long Acting Reversible Contraceptives (LARC)
Contraception in Special Situations

Post Placental IUCD

Must Know
Good to Know

Must Know

Good to Know

Must Know
Must Know

Good to Know
Must Know

Good to Know
Good to Know
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Gametogenesis

1.

Sperm Pathway
1.1 Maturation of Spermatids

1.2 Oogenesis

Mullerian Abnormalities

1.

2
3
4

Mullerian Defects

Formation of Internal Genitalia ‘

Female Genital Tract Development and the fate of the male duct in the female system
Mullerian Duct Anomalies

4.1 Cryptomenorrhea

4.2 ESHRE Classification

Abnormal Uterine Bleeding

L.

Normal patterns of bleeding

1.1 Otherpatterns of bleeding

Causes of abnormal uterine bleed

2.1 PALM-COEIN Classification

2.2 DUB (Dysfunctional Uterine Bleeding)

2.3 Managementof Abnormal Uterine Bleeding

2.4 Surgical Management

Intersex

1.

2
3
4.
5
6

Formation of Human Sex

Mullerian Agenesis and Testicular Feminization Syndrome
Adrenal steroidogenesis

Congenital Adrenal Hyperplasia (CAH)

Hermaphroditism

Gonadal Dysgenesis

Infertility

1.

Infertility

1.1 Investigation

1.2  Intrauterine Insemination
1.3 InVitro Fertilisation

1.4 Intracytoplasmic sperm injection (ICSI)

Must Know

Must Know

Good to Know
Good to Know

Good to Know

Good to Know

Must Know

Good to Know
Good to Know

Must Know

Must anw
Must Know
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1.5 Azoospermia Good to Know
1.6  Sperm Extraction Techniques

1.7 Events of fertilisation

Urinary Fistula
1. Types of Urinary Fistulas
2. Sites of Ureteric Injury Must Know
2.1 Presentation

2.2 Treatment

2.3 Diagnosis Must Know

Emergency Contraceptives
1. Interception/Emergency Contraception/ Post-Coital Contraception
11 Drugs Used in Emergency Contraception Must Know
1.2 Other Options for Emergency Contraceptives Must Know

1.3 Criteria for Drug of Choice for Emergency Contraceptives

Asherman Syndrome
1. Etiology * Must Know
1.1 Diagnosis Must Know

1.2 AFS classification (American Fertility Society)

1.3 Treatment Good to Know
Amenorrhea
1. Recall
1.1 Delayed Puberty Must Know
2. Primary Amenorrhea - Must Know
3. Secondary Amenorrhea Must Know
Adenomyosis

1. Adenomyosis/ Endometriosis Interna
1.1 Presentation

1.2 Diagnosis Must Know

1.3 Treatment
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Pelvic Inflammatory Disease (PID)

1.

Pelvic Inflammatory Disease

1.1
1.2
1.3
1.4
1.5
1.6
1.7
1.8

Vaginitis

Bacterial Vaginosis
Trichomoniasis
Candidiasis
Tubercular PID
Tubal Infection
Endometritis

Surgical treatment of TB pelvis

Endometrial Carcinoma

1.

Endometrial Carcinoma

1.1 Etiology: High Estrogens

1.2 Endometrial Hyperplasia

1.3 Diagnosis

1.4 Staging Laparotomy

1.5 Staging of Ca Endometrium: 2009 FIGO staging
1.6 Prognostic Factors

1.7 Treatment

Good to Know
Must Know
Good to Know

Good to Know

Must Know

Good to Know
Good to Know

Good to Know

/R



MENSTRUAL PHYSIOLOGY PART-1

External genitalia

e Partsofvulva
o Clitoris
o Labiaminora
o Labiamajora

e Adjacentorgans
o Vaginal opening
o Urethral opening

o Anus Mons pubis

Posterior

commissure

Uterus in a Coronal section
e Uterine length: Body (corpus)
o 7-8 cminanulliparous woman
o 8-10cm inmultiparous women
e Cervixis4 cm: (Neck of the uterus)
o <2.5cm: shortcervix
— Incompetent OS

Fundus -

Fallopian tube

Fimbria

Internal os

Cervix

Fornix External os

Vagina

Uterus in a Sagittal section
e Angle ofanteversion: 90°
e Cervix points downwards & forwards
o Thishelps picking up the sperms easily from the vaginal pole

[;/ 8 /1




e Lengthofthe vagina:

o Posterior: 9cm
o Anterior: 7cm

e Fornix; area of the vagina nextto the cervix
o Semen is deposited in the posterior fornix

Anterior fornix

Uterine cavity

Vagina

Peritoneum

Posterior fornix

Fallopian tube

o Initiation is from the intramural part
o Fimbriaisthe clasp
o Holdsthe ovary
o Oocyteis caught here
e QOocyte enters the fallopian tube
o Reachesampulla
— Peristaltic movement
— Ciliary movement

o Propels the oocyte through the fallopian tube toward the uterus

e Parts of the fallopian tube:
o Isthmus is narrow
o Thenarrowest part is the intramural part
o Thewidest partis Ampulla
— Site of fertilisation
— The most common site of ectopic pregnancy

Parts of uterine tube

(Bemto 14cm)  [sthmus>Intramural part

infundibulum)

Fimbria

[ J J
Infundibulum  Ampulla Isthmus
(1cm) (5cm)

Abdominal ostium
(at the bottom of

(3em)

Uterine
ostium

N
Intramural part

(lcm)

o Epitheliums:
Fallopian tube: Ciliated columnar epithelium

o

o Vulva: Squamous epithelium
o Vagina: Stratified squamous epithelium
o Onthesurface of the cervix: Squamous epithelium
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o Endometrium: Columnar epithelium
— Hasmicrovilli
— Has stratum basalis and stratum functionalis

Fundus/body of

Ciliated columnar epithelium
uterus

Endocervix (columnar
mucus secreting epi.)

Exo cervix (non
keratinized sq. Epi.)

e Isthmus ofthe cervix

o Anatomical internal Os: Ciliated columnar epithelium
o Histological Internal Os: Plain columnar epithelium

e Asthe cervix expose into the vagina

o The transition from columnar to squamous epithelium occurs
" — Transitional/ transformation/ squamocolumnar junction
— There are active dividing cells
— Can getacted upon by papillomavirus
—  1"site where carcinoma cervix starts
—  Shows abnormal cells
— Screening is done in this area by pap smear

Isthmus

Isthmus length is 0.5cms in nonpregnant lady
In apregnant lady (at term- in labour)
o Itstretches and becomes the lower segment
o Becomes7cm
It helps the baby to move down by:
o Upper segment contraction
o Lowersegmentrelaxation
Ring formation between upper and lower segment: Physiological retraction ring
o Feltonthe p/vexam
In obstructive labor
o Uterus contracts
o Butthehead doesn't move downwards
‘o Uppersegmentbulges and goes up
— Pathological retraction ring/Bandl's ring
— Moves higher and can be felt in both P/V and P/A.

Active Active

segment Patholf)gical
. . retraction
H ring (Bandl
Body : : .
Ph.R.R: H
Physiological _\\ A£7.. si
Isthmus Anat. 1.0, reu)',actiof r‘;:g - . 2 Passive
. Hist. 1.O. Passive segment Obliterated 1.0. scgrment
Cervix LO: ; ;
EO. EO. { EO. | iP5,
NONPREGNANT PREGNANT UTERUS IN LABOR UTERUS IN LABOR UTERUS IN LABOR
UTERUS UTERUS AT TERM NORMAL NORMAL ABNORMAL
EARLY FIRST STAGE SECOND STAGE SECOND STAGE- DYSTOCIA
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Ovulation

Life of oocyte: 24 hrs to 48 hrs

Embryo survives and reaches the uterine cavity on days 3-4

o 8cellsonday3

o l6cellsonday4

Implants as earliest on day 6 -10 of ovulation on secretory endometrium
In terms of the menstrual cycle, ovulation is on the 14" day

o Day20-24 of menstrual cycle: Implantation window
Ruptured follicle shrinks and becomes yellow body

o Corpus luteum

o Makes endometrium secretory.

o Helpsinimplantation

Before follicle ruptures Follicle has oocyte

o Ruptures and releases oocyte

o Before rupture the follicle makes estrogen from granulosa cells
o Estrogen — Proliferation of endometrium

Follicles are there for around 46 or 47 years of age

In a 17-year-old sexually inactive girl

o Oocytedies in 24 hrs

o Follicle ruptures and shrinks into corpus luteum

o Progesterone secretion from the corpus luteum starts.

o Endometrium is secretory

By day 10 of ovulation, the corpus luteum starts to degenerate

o Complete degeneration of corpus luteum is by 14-15 of ovulation
Progesterone withdrawal

o Shedding of Endometrium

Cervix issotight

Alotof contraction is required to cause menstruation (painful)
o Uterine contractions cause Dysmenorrhea

Prostaglandins are released due to the rupture of the follicle

o Theseprostaglandins contract the uterus and open the cervix
o Causes complete emptying

"o Causespain

On the day of ovulation
o Follicular artery bleeding
o Collection of blood in the Pouch of Douglas
— Pain of ovulation (Mittelschmerz)
Ovulatory cycles: Painful
o Shedding occurs due to the progesterone withdrawal
o Regular withdrawal
Anovulatory cycles: Painless
o Noovulation

‘o No prostaglandins

o No Mittelschmerz

o No progestrones in anovulatory cycles
— Endometrium keeps on growing
— Becomes ischemic and then sheds
— No specific time to shed

o Irregular withdrawal

00:32:51)
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Dysmenorrhea

Pain during periods

o Starts halfan hour prior to the onset of periods

o staystill 10 hrs post onset
— Spasmodic or primary dysmenorrhea

o Painstarts 3-4 days prior and stays throughout the menstrual cycle
— Secondary/ Congestive dysmenorrhea
— Secondary to PID, endometriosis, adenomyosis

Membranous Dysmenorrhea

Menstrual blood is fluid due to uterine fibrinolysin

Lack of local fibrinolysins

o Endometrium is shed like a cast of the uterine cavity
— Extremely painful

Treatment of Dysmenorrhea

1"line

o NSAID + Ibuprofen/ Naproxen/ Mefenamic acid
Anti spasmodic

o Dicyclomine

o Drotaverine

Combined OCPs

o Induce anovulatory cycles which inturn reduces pain during menstruation.

Dilate the cervix (under anesthesia)
o Hegardilators
GnRH analogues
o Depot form
o Downregulation of pituitary
— Stop periods
Presacral nerve ablation
o By laser orthermal methods
o Laparoscopic Uterosacral Nerve Ablation (LUNA)

01:02:05
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MENSTRUAL PHYSIOLOGY PART-2

e Sizeofthe ovary: 3 x3.5x%2.5-5cms

e The volume of ovary: a prolate ellipsoid: Length x breadth x width x 5/9
o >10mm’is a large volume ovary (seen in PCOS)

e Mature/Dominant follicle:

- o Hasoneegg/ovum per month

o Size: 18-20 mmssize

e Antral follicles: Fluid-filled other small follicles
o Size:2-6mm
o 6-7 per ovary per month

e Primordial follicles: 1000/month recruited

Primordial Follicles
e Other Name: Pre-antral follicles '
e Size:0.03-0.05 mm
e 1000 are recruited per month
o Eggwith 1 layer offlat granulosa cells
e Mostofthe primordial follicles degenerate; some will become the primary follicles.
o Size:0.1 mm :
o Still 1 egg with 1 layer of cuboidal granulosa cells
e Mostofthe primary follicles degenerate. Some will get converted to secondary follicles
o Size:0.2mm
o Many layers of granulosa cells
Antral follicles: Fluid-filled follicles
o Size:2-6 mm, 6-7/month
o One will become the tertiary follicle and then the pre-ovulatory/ mature follicle.
— Dominant follicle: Mature granulosa cells will make estrogen
— Size: 20mm
— Fluid filled
— Other Names: Mature, Graafian follicle, pre-ovulatory
— One dominant follicle — Rupture — Oocyte.

Primordial follicles

l

Primary follicles

i
Secondary follicles

Y’
Antral follicles

l
Tertiary follicles

l

Pre-ovulatory follicle or mature follicle

o Asetnumber of follicles are present in the ovary
e Primordial follicles: 6-7 million at 20 weeks of intrauterine life
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o Start forming from the 8" week of intrauterine life
o 1-2millionatbirth
o 3-4lakhs at the level of puberty
e Wave of atresia causes kflling offollicles
o Reduce the follicular number

o Follicles with granulosa cell lining will survive the wave of atresia

At Puberty
i

Ovulation

l

1000 primordial follicles are utilized per month

e 3,60,000 primordial follicles are utilized in 30 years of menstrual life
o Eachyear: 12,000 follicles are utilized
o 36years: 36 x 12000=4,32,000 follicles are utilised

Oocyte

— 36 x12=432 eggsare utilized
— Normal value: 400-500 eggs in their life

PYQ: NEET PG 2019

‘(Mediobasal/ Arcuate Nucleus)
.............................................. » ( Hypothalamus | <

Pulsatile GnRH

Pituitary gland
FSH LH
. Ovary
Dominant J N
Follicles % - T
Antral 89 orpus Luteum
Follicles \ /

Estrogen Pro BIESLETONE  -wovrresmssmssmssssssmssssns

N ¥

Positive LH feedback
Negative FSH feedback
Negative LH feedback

Proliferatory <—— Uterus| | ——»  Secretory
Endometrium Endometrium

Mediobasal or arcuate nucleus (hypothalamus)

!

Pulsatile release of gonadotropin-releasing hormone
(1 in 60 mins-Fast) in the follicular phase (1/90 mins-Longer) in the luteal phase
ol
Pituitary release of the follicular stimulating hormone (FSH)
!
Growth of the follicle with the egg in it
L

Oestrogen

i

Proliferation

00:18:3
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Oestrogen-positive feedback on the brain

l

Increase in LH

i
Rupture of the follicle

l

Oocyte moves out

l

Corpus luteum

l

Production of progesterone

l

Secretory endometrium

e Purpose of FSH: Produce estrogen
e Purpose of LH: Produce progesterone
o Ovulation — Corpus luteum — Progesterone

Follicles
e Has developing oocyte and granulosa cells
¢ Granulosa cell will make the oestrogen
o Underthe influence of FSH

Basal levels of LH stimulate theca cells.

l

Androgens from the theca cells
!
Aromatase enzyme

!
Oestrogen

e Two cell-two gonadotropin theory
o Twocells: Follicular and theca cells
o Two gonadotropins: FSH, LH
o Normallevel of FSH: 2-6 IU
o Makes adequate estrogen W
>101U: Menopausal women
>40IU: Diagnostic of menopause
>40 IU before 40 years: Premature ovarian failure
Average age of menopause in India: 47-48 years

O O O O o

World average of menopause: 51-52 years

Ovarian Reserve
e (Capacity to conceive
o Good: Young women
o Poor: Older women
e Around 35 years: Good ovarianreserve
e Besttime for pregnancy: 20-25 years
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o Good: 25-35 years

o >35 years: Quality of egg is average
— More spontaneous abortions -
— More anomalies
— More aneuploidies

o >40years: 40% chance of abortions

Good Parameters Poor
Young women Age Older women
3x35x25 ‘ Size of ovary Smaller
6-7/Ovary Antral follicular count on USG <3/ovary
2-6 Serum FSH >10
45-200 pg/ml Serum Inhibin B (Made from granulosa cells) <45 pg/ml
2-6 ng/ml Serum Antimullerian hormone (Made from granulosa cells) <1 ng/ml
e Poor parameters in younger women: Poor ovarian reserve
Menstrual Cycle
fD PYQ: FMGE 2019, 2020, 2021
. T T T
: s & @ ¢
52 P ° . ' . %
8° @
Growing follicle Ovulation Corpus luteum Corpus albicans
g g [FFETT s R
& 5 i . 5
‘ TSR R ——— A N
i Luteinizing hormone (LH)- g
5p8 ; :
g g g ; b Follicle-stimulating :
j: 28 ! hormone (FSH) ‘L____/
Estradiol E Progcésterone
g8 :
§ S :
sk s

&—— Follicular phase

&——— Lutealphase — 3

0 days ) 14 days Ovulation

o 1"day of menstrual cycle: First day of bleeding
o Serum FSH is high and becomes low
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