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CONGENITAL MALFORMATIONS
OF THE UTERUS

Relevant anatomy 00:00:43

* In females : genital tract is formed by the
paramesonephric ducts (Mullerion ducts).

* In males : From woltfian duct (mesonephric duch.

* mMullerian duets(Md) are an invagination of coelomic
epithelium (ok b weeks) and grow downwards alongside
mesonephric duets enclosed in peritoneal folds that loder
give rise to broad ligament of the uterus.

In early intrauterine Ii%e, Remnants of the mesonephric
both mullerion duct and duct (Wolifian dued :

contents
wolfSion duct are present in|  * gpoophoron }

. of brood
both the sexes, enclosed in Para. cophoron i
broad ligament. * gariner’s duct igament

In females : mullerian duct grows d/% loek of Anti-mullerion
hormone (BmMH) in introuterine |ife.
In males, AMH is formed by the sertoli cells of the testis.

During Paramesonephric duct elongadtion, certain Homebox
genes (HOX genes) in group 9-13 play an important role in
development.
* HOX 9 : Fallopian tube.

*  HOX IO, Il : Uterus,

At 10 weeks : The two distal parts of MD approach in the
midiine and fuse to form uterovaginal canal/septa.

At 13 weeks ¢ mesonephric duet regresses.



NGRS

Stages of development
; poth md appmach "Sep’ra_ dissolves ond
“each other and Septa is forme o.single uterine
Suse (Fusion begins ? | (uterovaginal | cavity is formed by
from below canad) a0 weeks Brom
upwards direction) below upwards).
md S'Nes rise o : 4
* One side fallopian tube. [ ———
* /2 of uterus. Fundus becomes
* 1/a of cervix. dome shaped
* 1/a of upper part of vagina.
Vaginad development :

* upper part (3/3% or 1/3% : mullerian duct.
* Lower part (/3 or 4/3 : Sinovaginal bulb part of

uroseni&al sinus.
Transverse Vaginal
septa. is formed by
fusion which dissolves mMullerian duct
by 80 weeks forming a. Wm@m ?’“5"“"" septum
single vagjnal canal. urogenttal sinus

X (irovaginal bulb)

Complications in a female with mullerian maltormations :

Obstetric complications : 6\5\’\0\300\65;\6 __c;omphcc\tions. :

I Recurrent pregnancy X \n“ver’dli’cg.
loss RPL). a. endometriosis.

3. Abortion, 3. bysmenorrhea : generalised

3, Preterm labor, (WL dysmenorrhea :

4, malpresentations. unicornuate uterus)

S. ectopic pregnancy ¢ 4, outflow tract obstruction :
unicormuote pregnancy, Hematometra.




NOTE : In young pubertal females with C/0 endometriosis
Always rule out Mullerian malfor mations.

m/C complaints in female with mullerian malformations :
Obstetrics complications ®eL) > in?er’d\'rtg.

" Investigations : Incidental i\nding on Us& (RPL) /Hee
(in‘?er&i\i’cg).

HSG s not 10C : It cannot difSerentiate between bicornuode
1 septate uterus as the outer contour § fundus of uterus
connot be visualised on HSG,

Hgstemsalph‘msosmphg (CIDHE
* A wader soluble iodinaked radioopagque dye is passed
inside the uterus with the help of Leech-wilkinson
cannula. Gunnel shaped with transeverse serrations).
* Followed up with serial X-roys.

10C of Mullerian malformadions : 2D USE,
gold standard : mR\.

Lost resort : L,aproscuop5 + Hgs’ceroscopg.
mMC indicoation for doins surgery in mullerion malformodions :
RPL.

Class I : Mullerian Agenesis 00:16:57

Description : &oth mullerion ducts are absent

* No Fallopion tube * No upper vagina (&enerally
(distol part presend, complete vaginal agenesis)

* No uterus. * Ovaries are normal (develop
- * No cervix from genital ridge)
Associoked problems :
* Renol anomalies (30-S0%) : Renal agenesis, Horse-shaped
K’\dneg.

* <keletol anomalies (0-I1S%).

NOTE : Hence in all cases of MRKsH syndrome, intravenous
pyelography (VP) and skeletal X-rays must be done.



MRKH syndrome AR Androgen Insensitivity syndrorme ()

Obgtetrical comlicotions : # Pﬁmarg ormenorrneo.
. \n?erh\‘rhj

MRKM : ma5er—RoH'rkansH5 ruster Houser Stjndrome.
MURCS : Mullerian agenesis, Renal anomalies, Cervical
somites.

Class II : Unicornuate Uterus 00:20:52

Deseription : Only one side Mullerian duct develops to form
* Follopion tube : |
* Uterus, cenvix, upper vogina.: 1/a
Other side either complete agenesis or rudimentary hom
(communicoting or non-communicaking).

Associoded problems :
Overall increased chances of : Non-communicating horn
* gndometriosis. with active endometrium
* Infertility, present :
* \ps‘\loecerod renal anomalies . %dicod w/L
@™ m/c mullerion d}jsmenorrhea.

malformadion associoted * /L hematometra.
with renal anomalies).

Obstetric complications ¢
* Increosed spontaneous abortion.
* Increased preterm deliveries.
* 1§ pregnancy oecurs in rudimentary horm ! uterine
rupture (prior o 30 weeks.
* getopic pregnaney in the rudimentary horn.

NOTE : mullerian malformation asscociated with increased
risk of ectopic pregnancy : unicornuate uterus.



Nonml uterus uni uterus

H3G in normal uterus HSG in unicornuate uterus
* & FT (thin ond tortuous) | * Single FT (unicornuote
* Single uterus. uterus).
| . Sinsle cernvix,
" Sinsle vagina.
* gilateral spillage of the * WL spillage of dye.
dye (can be used to * Banana. shaped uterus.
check potency of tubes).

Conmun'\c.ahng rudmen’carg hom should be obliterated o
prevent ec’coPic pregnancy and uterine rupture in the hom.

Class III : Uterine Diadelphys 00:27:02

W

Deseription : Fadled fusion of the paired mullerian ducts,
~ * Fallopion tubes, Uterus, cervix, upper part of vagina. ¢ &
in number,
* 3 Leech wikinson canula. needed 1o visualise the uterus.
* &ood reproductive outcome when compared to other
mMullerion anomoalies.
Obstetric complications : RPL, Fetal growth restriction,




unicormuoate Bicornuate Sep&odce

Class IV : Uterus Bicornuate 00:28:58
Description : Incomplete fusion of mullerian duct.
* Fallopian tube, uterus : a
® Cervix:lora
* Always single vagina. (because Yusion occurs $rom below
upwards)
Bicomis unicollis : 3 uterus | cenvix.
Bicomis Bicollis : & uterus 3 cervik.
Distinquishing feature :
Normal fundus : Septate uterus
Depression on the fundus (divided) : Bicomuate uterus.
The two cannot be distinguished on H3& (Hence not 100).

Class V : Septate Uterus 00:32:56

Partial septa

¢ Septode uterus results when both MD fuse, septa s
Formed but septa. fails to resolve partially or completely,

' Ou‘cwardlB, the uterus appears normal, but a septa s
present inside the uterus



gicomuate uterus vs septod”e uterus
Should be d‘\sﬂnsuished b5 looking ot fundus of the uterus

(on Use.
On HSG *
E B gicomuate uterus | Septote uterus |
extemal contour | Divided Normal )
| Intercornual angle | > I0S° <150

Distance between |24 em <4 cem

a homs

septote uterus

nlgori’chm to diasnose mullerian malformations :

Number of Fallopion tubes
I
\ J
One Fallopian tube Two Fallopian tubes
‘L Loo
unicomuode uterus i For $hie rumber oF
HSG cannula
I
L 1
One TWo

——

l

F\ngle 7 10S

Didelphus uterus
| Dideiphys uterus |

Ansle <IS —
Distonce < 4 em Distance 7 4 cm
Septate uterus | Bicornuate uterus ~]




Bicomuate uterus Sep&a’te uterus

] Bicornuate uterus Sep&a're uterus
Obstetric * RPL (repeated m/C uterine anormaly
complications pregnancy loss) leading to:
* PTL (preterm labor) * * trimister abortion
i \n#er’ﬁl'rkg
9 possiug congen‘rtoj
malformodions.
Surgery (n | Stroussman metroplasty, | Hysteroscopic resection of
case of RPL) | Pregnancy planned the septum.
after repair; deliver by
C—section,
Class VI : Arcuate Uterus 00:42:06

Associoted problem : entire uterus is formed except there is
slight indentation 0% S?—uxncluxs/ Lok topped uterus

~.

_/\/\: =

a1

Indentation of fundus Flok topped fundus

Overall best reproducﬁve outcome in all mulierian
malformadions.

Class VII - Diethylstilbesterol (DES) induced
reproductive tract abnormalities 00:42:45

DES IS O sgn'che’dc non-steroidal es&rosen which was
preseribed to millions of pregnant females earlier.



Led to abnormal development of the reproductive tracts of
daughters of the pregnant females :

* T-shaped uterus.

* Clear cell adenocarcinoma of the vagina. and cervix (due

to suppression of WNT-4 gene) HOX gene).

* vaginal adenosis.

* Cervical collar.

* Genitourinary malformations.

* Follopian tube abnormalities like absent fimbriae.

These femoles in adultnood|  [males exposed to DES *
showed : * Incrensed incidence of
* garlier menopouse. crgp’coorch‘\dism.
* Increased risk of Breast * Testicular hypoplasio.
| concer. . H5903padias.
i * microphallus.
| * Renal anomalies.

Note :
DES exposure does not lead to renal abnormalities in females.

Mzx of Mullerian Anomalies 00:45:30
Sursical mmsemen&
(ndication : RPL)
l | n
Seornpnle; wherus Didelphyjc uterus :
Straussman metroplasody, unification surgery,
Septate uterus :
Hysteroscopic resection of
septa. (earlier John

Thompkins me’«oplas@



MENSTRUAL CYCLE

Oogenesis 00:01:24

Q 1° ooeyte

At puberty l meiosis | (86’(‘3 arrested in

Diplotene stage of prophase)
Q a’ ooeyte + O G polar body
Structure ot Ovary:
pefore puber’cl.j :
Primordiol
follicle

o g o 1° oocyte
°, 0 &—> Theca cells
0o QO 3 granulosa. cells

o O
0
> o

Primordial follicle

Number of follicles :
« masimum ¢ ST month of intrauterine li%e (b= millior.
* At birth : 1-a million follicles.
* Bt puberty : 4-5 lakh Sollicles.

Note :
Initial recruitment of follicles is hormone independent.

Role of FSH 7 - 00:08:55

At puberty, Hypotholomic Pituitary Ovarian Axis (HPOR
becomes functional,



H\:,po‘(hodamus
Pulsatile manner l e\onadokrop‘m Releas’mg Hormone
Anterior pituitary (enrw)

Fom (Follicle Stimulading Hormone) release.

Functions of FSH :

* Prevents the $ollicles from undergoing adresio.
* Stimulates follicles.

Role of FaH :

FSH acts on granulosa cells
l

[ l

gstrogen Inhibin & :
- feedback on FSH
—* $eedbock | | +* feedback Proliferates uterine

on FSH on LK endometrium
i ~L .. Never S'Ne es{rosen alone
=y fLn 1o female with intact uterus.
Al follicles die except | Con cause : |
dominant follicle (e the endometrial cancer. |
follicle with moaxinnum FSH gndometrial hBPeiR‘as‘& |

receptors on granulosa. celD

Note :
FSH receptors are present on granulosa cells.
Gronuloso. cell tumour of ovary ¢ Feminizing tumor.

Tumor morker for 3ranulosa cell tumor ot ovary : Inhibin 8.

11



Role of LH

&shrosen has +* feedback on LH,

A

LH surge
(sudden? inLW)
* Initiated by estrogen.
¥ ?skrosen * 400 pg x 48

hr&l

mMeiosis | resumes.

(Hormone
dependent)

* Ovulation

* Follicle — Corpus
luteum.

(J°ooc5’ce — 3° oocg’ce).

Two cell two gonadotropin theory

. __00:18:36
L
1 L
Acts on theca cells. | |Acts on
\L granu.low
Produce cells.
androSens.
In &ranulosa cells,
adipose tisstie :
Androsens-*
es{rogen
(65 oaromodose
enzHrne).
00:24:38

Cholesterol
LH + CAMNP
CYP-11 <“<§FS“
™ )
. Aromoadase

*Androstenedione —>€,

* Testosterone | S “ngmq’cqs,_r) € (ma'\nlg)
a

Theco. cell Granulosa cell ~

Aromotose enzyme obsent,

CYP 1T present.

Adipose tissue

Aromatase present.

CYP 1T absent.

Androstenedione — 2Yomatase .

12



Role of LH on granulosa cell 00:30:21

Tn

A 4

Acts on @ranulosa. cell.

WV

Luteinization of cells,

N

,
gmall amount of proseskerone release even before ovulation
(ot the time of LH surge).

This low concentration o progesterone has +* eflect on LK,
FSH.

* In females, LH receptors are present on theca cell,
smnulosa cell.

* Progesterone appears earliest in menstrual eycle ok Lit
surge (23 o 3 hrs before ovuladion.

* There is LH and FSH surge before ovulation.

Follicular/Proliferative phase of menstrual cycle 00:35:40

Da.5 14
i — : — Day a8
Y pominant Follicle Y
tin size o
/ 1]
-~ O O O
cell . oo g oo o
o o
»L o OOO o
Releoce ° % ¢
eskrogen
f’ l s
¥ feedbock Proliferate +¥ feedback on LK
on FSH endometrium l

LA suy 9e.
* Ovorian cgcle is initiated b5 FEH.
* size of follicle, just before ovulation : 18 0 20 MM.

* For LH surge o occur, gstrogen levels : 200 pg X 48 hours.

13



2s{msen LH

* Time interval b/w estrogen peak to LH peak : 14-34
hours
* Time interval b/w estrogen peak o ovulation : 34-30
hours.
® LHsur se :
* Initiated b5 es’crogen.
* maintained by both estrogen % progesterone.
* Ovulation is due to LH surge onla.
*  meiosis | is resumed due o LH surge (33-36 hours
before ovulodion.
Ovulation 00:48:42

|°ooc5te

Cumulus 0ophorus (Sromlosa
7 cells surrounding I° oocgke)

{/ Q , Antral cavity

4
oo
Antral follicle

l\brmod\}j :
* Antrol covity Sluid : Estrogen + growth Yactor + LK.
* LHoppears in the antral cavity fluid only towards mid
cycle.

14



Anovulodion :
I¥ LK appears in antral cavity Suid early in the cycle :
* Leads to adresia of follicle.
* Decreases the mitotic activity of granulosa. cells which
leads to Anovulotion.

Secretory phase of menstrual cycle . 00:53:02

1° oocute —> 3° oocyte.
Follicle = Corpus luteum.
LH : Maintains corpus luteum in a. non pregnant female.
Corpus luteum :
* Corpus luteum starts growing under the eflect of LH.
* Day 38 of cycle/8 doys after owulation :
Attains maximum size and ac’ci\l'rt}j.

Doy 43
Day 14 + % Day 38
o O O
Corpus luteum g
Hormones produced by corpus luteum 00:56:36
Hormones released b5 corpus luteum
T
Proges’cerone ES&rogen nhibin A
Groicly [ L |
[ l L Fsu
-Ve Secre’(org oction :
feedbock on supports uterine
LM endometrium.

Low concentration | T LM, T FSH.

Proges’cerone 4
High cancentration | un, | Fon.

A

15



Deep lager is responsible for regeneration ot entire

endometrium in next cgcle.

Da.}j aa
005 14 Dauj as
O O | O O O merstuaton
tcorpus lu‘ceum W ,Lcorpus luteumn
[ “LTM* ]
Progesterone &strogen Inhibin A
(rno;mlg)
Vi e
l )
Secretory JLH
ockion

a™ hol§ of menstrual cljde ' Luteal/ Secretory phase

Corpus luteum degeneration 01:01:42
JLm
Corpus luteum degenera{es
| v
lproges{-emlne | estrogen J Inhibin - A
— e
_ ) 1
' support to endometrium | | Vasoconstriction | | TFsH (as negotive
i lost | enzyme : 1) feedback is gone)
metal\opro&emse Release PGF a0 )
&\donwe%r\@ sheds : 4 Acts on granulosa. cell
mensh\’lluahon. ) myometrial b
e “f\° p— conkrail'ions Release @eh'ogen
( ] Pain durms
perfiaind (Zoeep lage.r) menstruation | Proli‘w‘er:;&es deep
i 5 (Dysmenorrhoeo) layer of
g .
cheds 4t the of endometrium
menstruation.
Note :

16



