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Introduction

Anatomical�abnormalities�of�female�genital�tract
can�be�classified�as�congenital�(disorders�of�mullerian
tract)�and�acquired�(adhesions,�cervical�incompetence,
polyps,� and� uterine�myomas).� Although� some
anomalies�may�have�little�to�no�effect�on�pregnancy
outcome,�others�may�cause�recurrent�pregnancy�loss.
�ence,� prevalence�of� anatomical� abnormalities� in
patients�with�repeated�miscarriages�is�high,�ranging
from��.3��to��7�,�depending�on�the�type�of�the�study
and�the�study�population��1�.

Of� all�mullerian�anomalies,� those� involving� the
uterus�are�most�commonly�implicated�in�causing�poor
obstetric�outcomes.��terine�anomalies�are�a�defect
from�normal�anatomy�of�the�uterus�with�estimated

prevalence�of�4�7��among�general�population�and
even�higher�in�selected�populations�such�as�recurrent
aborters.�Presentation�of�uterine�anomaly�is�reported
as�one�of�the�main�reason�for�recurrent�abortion��2,3�.

�terine�anomalies�are�associated�with�diminished
cavity�si�e,�insufficient�musculature,�impaired�ability
to� distend,� abnormal�myometrial� and� cervical
function,� inadequate� vascularity,� and� abnormal
endometrial�development.� These�abnormalities�of
uterine�space,�vascular�supply,�and�associated�local
defects� contribute� to� increased� rates�of� recurrent
pregnancy� loss,� preterm� delivery,� and
malpresentation�associated�with�uterine�anomalies
�4�.

A�classification�of� the�M�llerian�anomalies�was
introduced�in�1980�and,�with�few�modifications,�was
adopted�by�the�American��ertility�Society�(currently,
AS�M).�The�Society�identified�seven�basic�groups
according� to�M�llerian� development� and� their
relationship� to� fertility:� agenesis� and�hypoplasia,
unicornuate�uteri�(unilateral�hypoplasia),�didelphys
uteri� (complete� nonfusion),� bicornuate� uteri
(incomplete�fusion),�septate�uteri�(nonreabsorption
of� septum),� arcuate� uteri� (almost� complete
reabsorption�of�septum),�and�anomalies�related�to�DES
syndrome��5�.
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These� anomalies�were� often�asymptomatic� and
unrecogni�ed,�but�reported�in�2�4��among�normal
reproductive�age�women��2,3,4,���and�up�to�5�25��in
women�with�adverse�reproductive�outcomes���,7�.
Presence�of�anomalies�increases�the�risk�of�adverse
pregnancy� outcome� like� infertility� �2�� recurrent
pregnancy�loss��8���preterm�delivery��9���amenorrhea,
pain�and�fetal�malpresentation��10�.

�sually�diagnosis�of�Mullerian�duct�abnormality
is�diagnosed�when�the�female�fails�to�attain�menarche
and�fails�to�conceive�after�marriage.�Due�to�their�high
prevalence,�diagnosis�of�MDAs�and�their�sub�type
identification� is� important� for�management� and
therapeutic� decision­making� of� these� structural
anomalies��11�.

Imaging�plays�an� essential� role� in�diagnosis� of
these�conditions.�Many�of�these�malformations�were
detected�by�radiologic�or�sonographic�studies.�2D
ultrasonography� remains�a� baseline�procedure� in
detecting�malformations.�M�I�was�considered� the
preferred��modality�due�to�its�multiplanar�capabilities
as�well�as�its�ability�to�evaluate�the�uterine�contour,
junctional��one,�and�other�pelvic�anatomy��12,13�.
Compared�to�MRI�2D��S�method�has�the�additional
advantage�of�offering�a�better�imaging�of�the�uterine
cavity,� thus�enhancing�the�accuracy�in� identifying
the�anatomy�of�the�female�genital�tract�and�especially
that�of�the�uterus��14�.

�ence,�careful�understanding�of�uterine�anatomy
using�sonographic�imaging�will�improve�the�detection
of�these�anomalies,�which�could�play�an�important
role�in�recogni�ing�and�managing�the�obstetric�and
gynecological� impediments.��ence�our�study�was
undertaken�to�assess�the�morphology�of�uterus�using
2D��ltrasonography�and�evaluate�the�anomalies.

Materials�and�Methods

Inclusion�Criteria

� Age�Group:�18­�35�years��emales

� �emales�with� gynecological�problem� (primary
infertility,� primary� amenorrhea� and� frequent
miscarriage)

� No�previous�history�of��ysterectomy

Exclusion�Criteria

� Patients� known� to�have� � sexually� transmitted
diseases,

� Pelvic�inflammatory�diseases

� Genetic�anomalies

This�observational�study�involved�the�prospective
recruitment�of�women�referred�to�a�tertiary�care�center
for�the�assessment�and�treatment�of�gynaecological
problems.�The�study�was�carried�out�in�a�Tertiary
care�hospital�in��ancheepuram�district�over�a�period
of�1�year�from�January�2017�to�January�2018.�A�total
of�150�women�were�included�in�the�study.�The�study
was� conducted� after� getting� approval� from
Institutional�ethics�committee�and�the�patients�were
informed�about�complete�details�of�imaging�procedure
and� their� safety�measures.� A�written� informed
consent�was� obtained� from� each� subject� before
performing�the�technique.

All�the�study�subjects�underwent�a�radiologic�and
operative� diagnostic� workup� using� 2D� trans
abdominal�and�transvaginal�ultrasonography.�Pelvic
imaging�with� transabdominal� and� transvaginal
ultrasound�was� performed� as� per� the� standard
procedure��3�.

As�our�study�population�include�both�married�and
unmarried�women,�2D�trans�abdominal�as�well�as
transvaginal�ultrasonography�procedure�was�carried
out�only� for�married�women�whereas� unmarried
women� underwent� only� transabdominal
ultrasonography.

Sampling� technique�adapted� for� the� study�was
Complete�Enumeration�Method,��ltrasonography
images�were�collected�from��adiology�Department,
these� images�evaluated� � anatomically� and�as� per
American��ertility�Society�(A�S)�established�in�1988
�5�.�Data�were�analysed�and�compiled�statistically.

Results

A� total� of� 150� patients�with� the� complaint� of
primary�infertility�(75),�primary�amenorrhea�(�9)�and
frequent�miscarriage�(�)�were�included�in�this�study.
Out� of� 150� study� subjects� who� underwent� 2D
ultrasonography,� �9� showed�uterine� anomalies
including� septate� uterus,� Bicornuate,� arcuate,
didelphic,�unicornuate,�and�subseptate�uterus.

Out� of� �9� cases� of�Mullerian� duct� anomalies
examined�by�ultrasonography,�50�(72.4�)�patients
presented�with�primary�infertility,�15�(21.7�)�with
primary�amenorrhea�and�4�(5.7�)�had�the�history�of
recurrent�miscarriage.

Overall�prevalence�of�anomalies�was�4��,�of�which
frequency� of� septate� (�igure� 2)� anomalies�was
maximum� � (45�),� � followed� by�Bicornuate� (17�)
(�igure�3),�arcuate�(1��),�didelphic�(13�),�unicornuate
(4.3�),�and�subseptate�(4.3�)�(Table�1).
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Number�of�patients�with�different�gynecological
problems�and� the� corresponding�uterine�anomaly
types�were�as�follows.�Among�50�primary�infertility
cases�with�uterine�anomalies�2��was�examined�with
septate�uterus,� 10�with�bicornuate� uterus,� 5�with
arcuate�uterus,���with�didelphic�uterus�and�3�with
unicornuate� uterus.�Of� 15� primary� amenorrhea
patients,� 5� showed� septate�uterus�on�examination
followed�by���arcuate�uterus,�1�didelphic�uterus�and
3�subseptate�uterus.�(Table�2,�3���4).

Bicornuate� uterus� and� septate� uterus� type� of
anomalies�were�seen�among�4�frequent�miscarriage
cases.� Two�cases�with�bicornuate�uterus�and� two
cases�with�septate�uterus�was�found�to�have�recurrent
miscarriage� during� first� trimester� of� pregnancy.
�terine� anomalies� with� respect� to� period� of
miscarriage� was� depicted� in� (�ig� 3� �
Table�5).

�terine�anomalies� Number�of�cases�� Percenta�e��

Septate�uterus������������������������������ 31� 45�
Bicornuate�uterus��� 12� 17�

Arcuate�uterus���� 11� 1��
Didelphic�uterus������������������������� 9� 13�

�nicornuate�uterus� 3� 4.3�

Subseptate�uterus� 3� 4.3�

Total�� �9� 100�

�terine�anomalies� Primary�Infertility�

Septate�uterus������������������������������� 2��

Bicornuate�uterus��� 10�

Arcuate�uterus���� 5�
Didelphic�uterus�������������������������� ��

�nicornuate�uterus� 3�

Subseptate�uterus� ­�

Total�­��9�(100�)� 50(72.4�)�

�terine�anomalies� Primary�amenorrhea�

Septate�uterus������������������������������� 5�
Bicornuate�uterus��� ��

Arcuate�uterus���� ­�

Didelphic�uterus�������������������������� 1�
�nicornuate�uterus� ­�

Subseptate�uterus� 3�
Total�­��9�(100�)� 15(21.7�)�

�able����Distribution�of�uterine� anomalies� by� 2D�ultrasonography

�able����Number� of� patients�with�primary� infertility�and� type� of� uterine� anomalies
present

�able����Number�of�patients�with�primary�amenorrhea�and�type�of�uterine�anomalies
present

�able����Number�of�patients�with�recurrent�miscarriage�and�type�of�uterine�anomalies
present
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�terine�anomalies� Recurrent�miscarria�e��

Septate�uterus������������������������������� 2�
Bicornuate�uterus��� 2�

Arcuate�uterus���� ­�
Didelphic�uterus�������������������������� ­�

�nicornuate�uterus� ­�

Subseptate�uterus� ­�

Total�­��9�(100�)� 2�(5.7�)�4
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Discussion

Normal�Anatomy�of�Uterus

The�uterus�is�a�hollow,�pear�shaped,�thick­walled
and�muscular�organ,�normally�situated�in�the�lesser
pelvis�between�the�urinary�bladder�and�the�rectum.
The�uterus� is�divided�into�two�main�regions���the
body���corpus�uteri���forms�the�upper�two�thirds,�and
the�cervix���cervix�uteri�­�forms�the�lower�third.�The
uterine�tubes�are�attached�to�the�upper�part�of�the
body�of� uterus�with� their� ostia� opening� into� the
lumen� �15�.

Embryology:�Uterine�Development

Embryologically,�the�uterus,�fallopian�tubes�and
upper� one� third� of� vagina� develops� from� the
paramesonephric�(Mullerian)�ducts.�The�cranial�part
of�the�paramesonephric�ducts�forms�the�uterine�tubes,
and�the�coelomic�invagination�remains�as�the�pelvic
opening�of�the�fallopian�tube.�The�caudal�part�of�two
mullerian� ducts� fuses� to� form� the� uterovaginal
primordium,�from�which�uterus�and�upper�one�third
of�vagina�develops��1��.

The�uterus�is�formed�at�around�8�1��weeks�of�fetal
life� from� the� development� of� the� two� paired
paramesonephric�ducts,�called��Mullerian�ducts.�The
process�involves�three�main�stages��3,17�.

� Organogenesis� of�mullerian�ducts,� fusion� and
septal�resorption�are�the�three�phases�which�aid
in� the� normal� development� of� the� female
reproductive� tract� from� the� paramesonephric
ducts.

� �usion:�the�lower�Mullerian�ducts�fuse�to�form�the
upper�vagina,�cervix�and�uterus��this�is�termed
lateral� fusion.� The� upper� cranial� part� of� the
Mullerian�ducts�will�remain�unfused�and�form
the��allopian�tubes.

� �eptal�absorption:�after�the�lower�Mullerian�ducts
fuse,�a�central�septum�is�left�which�starts�to�resorb
at� 9�weeks�eventually� leaving� a� single�uterine
cavity�and�cervix.

The� various� Mullerian� anomalies� are� the
consequence� of� 4� major� disturbances� in� the
development�of�the�female�genital�system�during�the
fetal�life��11�.

�ype�of��terine�anomalies�� No�of�recurrent�miscarria�es� ��-���weeks�� ���-���weeks��

Septate�uterus�� 2� 1� 1�
Bicornuate�uterus�� 2� 0� 2�

�

�able�����terine�anomalies� in�relation�to�recurrent�miscarriage

Fi�.� ���Arrow�depicts� the� Septate� uterus

Fi�.����Prevalence�of��terine�Anamolies�vs�Miscarriage

Fi�.� ��� Picture� shows� Bicornuate�uterus
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� �ailure� of� one� or� more� mullerian� duct� to
develop� (agenesis,� unicornuate�uterus�without
rudimentary�horn).

� �ailure� of� the� ducts� to� canali�e� (�nicornuate
uterus�with� rudimentary�horn�without� proper
cavities).

� �ailure�to�fuse�or�abnormal�fusion�of�the�ducts
(�terus�didelphys,�bicornuate�uterus)

� �ailure�of�resorption�of�the�midline�uterine�septum
(Septate�uterus,�arcuate�uterus).

In�our� study�population,�prevalence�of�primary
infertility�with�MDAs�was�72.4�,�this�is�high�when
compared�to�other�studies�where�25��of�infertility
among�MDAs�was�reported�by��rishna�Pratap�Singh
Sengeret�al.,��18��and�human�reproduction�update
2011�by�Chan�et�al.,��3��reported�only�8��of�infertility
cases.�This�could�be�due�to�small�sample�si�e�where
human�reproduction�updates�2011�3���analysed�about
89,8�1�cases.

Our�study�revealed�21.7��of�MDAs�patients�with
primary�amenorrhea�which�is�less�when�compared�to
study�done�by��ao�and�Pillai��19��who�performed�a
study�with�a�sample�si�e�of�40�to�evaluate�causes�of
primary�amenorrhea�and�found�a�prevalence�of�MDAs
of�50�.�Another�study�done�by��umar�and�Mittal��20�
on�a�study�sample�of�48�patients�to�evaluate�etiological
factors� for� primary� amenorrhea� has� revealed
prevalence� of�MDAs� as� 54.2�� in� their� study
population.

Recurrent�miscarriage�with�MDAs�in�our�study�was
5.7�.� In� contrast� to� our� study� 37.5��of� recurrent
abortions/miscarriages�were� reported�by��rishna
Pratap�Singh�Senger�et�al.,� �18��and�prevalence�of
13.3��was�mentioned� in��uman� �eproduction
�pdate�2011��3�.

The�data�in�this�study�suggested�a�high�prevalence
of�uterine�anomalies�(4��),�which�is�found�to�be�quite
higher�than�the�other�reports��3,18�.

Among�our�study�subjects�4���had��eptate�uterus,
whereas��rancisco��aga�et�al.,�in�1997��21��showed
an�incidence�of�33.���of�septate�uterus,�and�35��was
observed�by�Grigoris��.�Grimbi�is�et�al.,�in�2001��22�
and�Braun�P.�et�al.,�in�2005��17��reported�24.3�,�while
Saravelos�S.�.��23��in�his�review�in�2008�found�the
dominance�of�septate�uterus�in�infertile�women.

Second�most� common� anomaly�was��icornuate
uterus�17��in�the�current�study.�Grigoris��.�Grimbi�is
et� al.� �22�� reported�a�mean� incidence� of� 25�� of
bicornuate� uterus� and� Braun� P.� et� al.,� �17�� � in
retrospective� study� stated� incidence� of� 13.��� of
bicornuate�uterus.

In� the� current� study� arcuate� uteruswas� third
most� common� anomaly� accounting� for� 1��.
Similarly�to�our�study�a�mean�incidence�of�20��was
reported�by�Grigoris��.�Grimbi�is�et�al.,�in�2001��22�
,� whereas� �rancisco� �aga� et� al.,� in� 1997� �21�
reported�higher� incidence�of�32.8�.

Present� study� revealed� equal� prevalence� of
unicornuate� and� substrate� uterus� (4.3�).� Similar
incidence� of� 4.5�� of� unicornuate� uterus� was
reportedby�Braun�P� et� al.,� �17�,�whereas� �.7�� of
prevalence�was�reported�by��rishna�Pratap�Singh
Senger�et�al.,�19�.

Our�study�also�reported�13��of�didelphic�uterus,
didelphis� (double� uterus)� Both�M�llerian� ducts
develop�but�fail�to�fuse,�and�thus�the�patient�has�a
�double�uterus�.�Apart�from�high�miscarriage�rates
and�preterm�deliveries,�cases�of�didelphic�uterus�run
the� risk� of� Cesarean� section� for� dystocia,� and
malpresentation��24�.

Our�study�revealed�5.7��of�recurrent�miscarriage
cases� during� first� trimester� of� pregnancy�with� 2
septate� uterus� and� 2� bicornuate� uterus� form� of
anomaly.

Dabirashrafi� et� al.,��upesic� et� al.,� �25,2��� have
found�significantly�more�blood� vessels� in� biopsy
samples�of�the�uterine�septum,�and��upesic�et�al.,��2��
found�that�patients�with�vasculari�ed�septum�had
significantly�higher�prevalence�of�early�pregnancy
failure�and�late�pregnancy�complications�than�those
with�avasculari�ed�septa.�Our�finding�had�similar
report�to�that�of��uman��eproduction��pdate�2011
where�their�study�showed�common�cause�of�recurrent
abortions�was�septate�uterus.�Also,�surgical�correction
of�uterine�septum�was�less�morbid�and�easy.��igh
prevalence� of� early� pregnancy� loss� and� late
complications�were�more� seen� in� vascularised
septum.��3��Thus,�embryos�that�do�implant�on�the
septum�are�more�likely�to�miscarry�as�a�result�of�this,
possibly�because�the�septum�has�a�disorderly�and
decreased� blood� supply,�which� is� insufficient� to
support�subsequent�placentation�and�embryo�growth
�27,28,29�.

Similar�to�our�study,��edele�and�Bianchi�et�al.,��30�
and��ock�JA�et�al.,��31���confirms�bicornuate�uterus�as
a�reproductive�anomaly�in�pregnant�women�reported
with�frequent�miscarriage.�Excessive�preterm�delivery,
retained�placenta,�malpresentation�and�miscarriage
rates�were�characteristic�in�bicornuate�uterus�cases.
This�anomaly�therefore�requires�extensive�surgical
repair.��omen�with� bicornuate� uterus� have� an
increased�risk�of�first�trimester�miscarriage,�preterm
birth� and� fetal�malpresentation.�Our� finding�was
consistent�with�these�previous�studies��28,29,32�.
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�ltrasonography�was�considered�as�first�imaging
technique�in�evaluation�of�Mullerian�duct�anomalies
among�women.��ltrasonography� is� a� simple� and
widely�available�option�with�no�radiation�risk�and
can�be�performed�repeatedly.

Conclusion

�terine� anomalies� being� the�most� common
anatomical� variations� causing� numerous�major
gynecological� and� obstetrical� problems� such� as
consecutive� abortions,� infertility� and� primary
amenorrhea� among� reproductive� age� group
women,� it�becomes�a� great� struggle� for� low�socio
economic� status� women� to� face� it.� 2D
�ltrasonography� being� a� noninvasive,� easily
feasible,�cost�effective�procedure,�most�importantly
has�no�radiation�ha�ards�and�is�thus�suitable�as�first
line� of� investigation.��ence� 2D��ltrasonography
has� brought� a� revolution� in� diagnosing� uterine
anomalies�for�such�low�socioeconomic�patients.�The
knowledge� of� the� relationship� by� appropriate
anatomical�understanding�of�these�anomalies�using
2D� imaging� helps� the� gynecologist� in� early
diagnosis� and� surgical� treatment� of� uterine
anomaly.�Thereby�preventing�recurrent�abortion�in
pregnancy� and�brings� a�boon� in� the� life� of�many
cases�of� infertility�patients.
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