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مجتمع في النساء للرحم عند الخلقية التشوهات حالات تكرار
(جينيا) وراثيا محصور

(كندا) لا كريت في مقطعية استعادية دراسة

اسماعيل رمزي سعد

من مجاميع أربع عند الرحم في الخلقية التشوهات حدوث لدراسة معدل المقطعية الاستعادية العشوائية الدراسة هذه الهدف: أجريت الملخص:
الأقارب. زواج فيها يكثر والتي (كندا)، البيرتا في شمال تقع التي لا كريت، منطقة في يعشن وكلهن ، خصوبتهن سني في بالإنجاب يرغبن اللاتي النساء
اتِي وَ التَصْ طيط بواسطة التَخْ أرحامهن في خلقية تشوهات وجود في ــك يش كان امرأة ثمانمائة ــة 2003 2006- تم دراس من الفترة الطريقة: خلال
فحوص تشخيصية تكميلية، إلى وأحلن أرحامهن، في خلقي ــوه تش بوجود ــك كان يش ممن 156 امرأة ــاف تم اكتش والمهبل. البطن عبر ثنائي الأبعاد
اموعة30 امرأة هذه شملت . والبطن الرحم وتنظير ــعاعيا ش والأنابيب الرحم وتصوير الأبعاد ثلاثي التصواتي والتخطيط ــي المغناطيس الرنين مثل
حية أنجبن مواليد 40 امرأة و ــة)، الثاني (خصبات) (اموعة حية مواليد ــاب الحمل وإنج لهن ــبق س 31 امرأة الأولى)، (اموعة الحمل لهن ــبق يس ــم ل
المعدل النتائج: كان الرابعة). (عقيمات) (اموعة متكرر إجهاض من 55 امرأة عانين وأخيرا الثالثة) (اموعة مرتين من لأكثر إجهاض ــن لديه ــن لك
لديهن ــرر كان متك إجهاض عانين من اللواتي ــن م امرأة ــعون خمس وتس .19.5% هو لا كريت ــاء نس عند الرحمية ــوهات ــول التش لحص ــي الإجمال
%60.8 بينما كان هو ــات) (العقيم والرابعة الثالثة اموعتين ــام أرح في ــوه التش حصول معدل كان الأخرى. ااميع الرحم أكثر من ــي ف ــوهات تش
حد %95 من 0.01 في أقل من الاحتمالية كانت الإحصائية حيث ــة من الناحي معتدا كان الفرق (الخصبات). والثانية الأولى ــين اموعت ــي %39.2 ف
المعدل من ونصف أضعاف بخمسة أكثر وهي ،(19.5%) لا كريت منطقة نساء الرحمية عند كثرة التشوهات الدراسة هذه الخلاصة: أظهرت الثقة.
الفحوص مجموعة استخدام الضروري من الأقارب. زواج فيها يكثر منطقة تشوهات الرحم في زيادة الى يؤشر ربما هذا .(3.5% (0.1 إلى اتمع في
من ــي) المغناطيس بالرنين الأبعاد والتصوير ثلاثي التصواتي والتخطيط ــعاعيا، ش والأنابيب الرحم تصوير ، المهبل التصواتي عبر (التخطيط اتلفة
الدراسة الرحم في هذه تشوهات زواج الأقارب. في اكثر تكون ربما لكنها نادرة ، ــت الرحم ليس ــوهات تش الرحمية. ــوهات الدقيق للتش التصنيف اجل

 . مزدوج رحم أو واحد أنبوب ذو رحم أو الرحم في حاجز لديهن كان من خاصة متكرر، إجهاض من يشكين المريضات اللواتي عند انتشارا كانت اكثر

الوراثي، كندا. التقوقع الأقارب، تشوهات، زواج الكلمات: رحم، مفتاح
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ABSTRACT Objective: This random retrospective cross-sectional study was done to determine the incidence of uterine malforma-
tion in 4 groups of women desiring to conceive during their reproductive years, all of them living in La Crete, a community in North-
ern Alberta, Canada, with endogamous marriage practices in a 500 year old restricted gene pool.  Methods: During 2003-2006, eight 
hundred women, suspected of having uterine malformation, were scanned using 2-D abdominal and transvaginal sonography (TVS). 
A sub-group of 56 patients was identified with suspected uterine malformations and referred for further diagnostic investigation,
including MRI, 3-D sonography, hysterosalpingography, hysteroscopy and laparoscopy. This group included 30 women without pre-
vious pregnancies (Group ), 3 women with previous pregnancies and live births (fertile) (Group 2), 40 women with live births and 
more than 2 miscarriages (Group 3) and 55 women with recurrent miscarriages (infertile) (Group 4). Results: The overall frequency of
uterine malformations was recorded at 9.5% in La Crete women. Ninety five women with recurrent or some miscarriages had more
uterine malformation than the other groups. The incidence in Groups 3 and 4 (infertile) was 60.8% and 39.2% in the fertile Groups 
and 2. The p <0.0 was significant at 95% confidence interval. Conclusion: This study has provided new insights into the increasing
number of uterine malformations in the population of La Crete.  It was 9.5%, 5.5 times higher than that of the general population of 
(0.% to 3.5%). This might indicate an increase in uterine malformations among women in a restricted gene pool community. A combi-
nation of TVS, hysterosalpingography, 3-D sonography and MRI are necessary for the precise classification of uterine malformations.
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LITTLE, IF ANY, INFORMATION EXISTS IN THE 
literature regarding incidences of uterine mal-
formation in restricted gene pool communities. 

Such information would be invaluable to the gynae-
cologists and other health care professionals involved 
in the care of these patients. La Crete is a small town 
located 56 km southeast of High Level in Northern Al-
berta, Canada. The estimated population of La Crete is
3,000, almost 100% of Mennonite origin from a Ger-
man background and speaking Low German. The en-
tire population is descendent from only 26 different
families, who arrived in Canada in 1500s.1 These 26
families have been sharing genetic material for over 
500 years. In fact, marriages outside these 26 known 
families are estimated to occur in La Crete in only less 
than 1% of cases. Their religion does not allow first or
second cousin marriages, though occasionally they do 
marry fourth or fifth cousins.1 

Uterine malformation consists of a group of congen-
ital anomalies of the female genital system. They are the
result of four major problems in the development or fu-
sion of Mullerian or paramesonephric ducts during fe-
tal life.2, 3   It is important to diagnose uterine malforma-
tion as it is related to miscarriage and infertility.4  Some 
Mullerian defects do not hinder normal reproductive 
outcomes.5   In this study, only those women with two or 
more pregnancy losses were defined as infertile.6   The
incidence of Mullerian defects in the general popula-
tion is not accurately known since they are asympto-

matic unless discovered accidentally, or in relation to 
pregnancy complications. Generally, 0.1 to 3.5% is the 
number accepted by many authors and these num-
bers differ according to each type of malformation.4, 

7 Almost all structural uterine malformations are due 
to errors of development occurring in very early preg-
nancy. Embryologically in the female fetus, the fused 
caudal ends of the two Mullerian (paramesonephric) 
ducts form the uterus, cervix and upper vagina, where-
as the un-fused cranial ends form the paired fallopian 
tubes.3, 8  Different types of fusion may occur including
malformation of either or both the uterine body and 
uterine cavity, with subsequent impaired reproductive  
performance. 9, 10, 11   Such malformations affect nega-
tively the reproductive performance of the uterus 
leading to increasing incidence of abortion and pre-
term delivery in women with uterine anomalies such 
as unicornuate, bicornuate, didelphys and septate  
uteri.12-16 This is seen clinically as an increased rate of
primary infertility (failure to conceive), or more often 
as an increase rate of early pregnancy loss (impaired 
implantation and early development). Later in preg-
nancy, unsuspected uterine malformations may present 
as impaired intrauterine fetal growth due to abnormal 
placentation, or abnormal fetal positioning related to 
mechanical factors in the shape of the uterine cavity. 
Labour, delivery, and third stage problems may occur 
related to incoordinate uterine muscular activity.12-16 A 
didelphys uterus is a very rare anomaly, 1 in 1 million, 

Advances in Knowledge 
This study contributes to advances in knowledge as it shows that communities which practice endogamous marriag-
es can see an increase of certain anomalies such as uterine malformation. We can then educate these communities 
to practice a wider choice of marriage partners in order to lower the genetic risk linked to recurrent miscarriages.

Application to Patient Care 
The application to patient care is in the knowledge gained by researchers and doctors that can be applied both to
the correct diagnosis of uterine malformation and to the management of patients with these abnormalities.  Doctors 
and sonographers can use this study to improve skills in the difficult diagnosis of unicornuate uteri. The ability to 
diagnose uterine malformation has been improved by new imaging techniques. 

Conflict of interest declaration
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Uterine malformations are not rare, but may be increasingly related to consanguinity. The finding of uterine malformation is more
frequent in patients with recurrent miscarriages, especially women with septated, unicornuate, or didelphys uteri.
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and can be upto 1 in 25 million in pregnancies with 
twins. It can lead to pregnancy failure.17

Mullerian defects are associated with an increased 
incidence of congenital urinary tract malformation. 
These incidences are noted more with unicornuate and
bicornuate uteri.18, 19 In 1995, Raga reported that the 
overall frequency of uterine malformation was 4.0% and 
there was a higher incidence of miscarriages amongst 
patients with septated forms of uterine malformations, 
which was recorded at 33.6%.20 Recurrent abortion, i.e. 
consecutive abortion on three occasions, is less com-
mon and the etiology is unknown.21-25 Some of the asso-
ciated factors include genetic factors such as thrombot-
ic disorders, maternal medical disorders and congenital 
malformation of the uterus. The relative contributions
of these are unknown.20-25. Most studies demonstrate a 
spontaneous miscarriage rate of 10-15%. However, the 
true rate of early pregnancy loss is close to 50% because 
of the high number of chemical pregnancies that are not 
recognized in the 2-4 weeks after conception.25 Most of 

these pregnancy failures are due to gamete failure.26, 27 
The term “infertility” has a specific definition, which is 
the inability to achieve pregnancy despite unprotected, 
regular and adequate intercourse over a 12 month pe-
riod. It has been wrongly used in literature to describe 
women with recurrent abortions.7  3-D sonography is 
very sensitive and it should be utilized for the diagno-
sis of uterine malformation.28 The unicornuate uterus is
associated with poor reproductive outcomes and high 
abortion rates up to 22% reported in the first trimester.29 

It is important to be precise in the diagnosis of uterine 
malformation as it can change the management of the 
treatment30 [see Figures 1-10].

The major disturbances in the development of the Mul-
lerian ducts are2, 4, 8 

1. Failure of one or more Mullerian ducts to develop 
due to agenesis; unicornuate uterus without rudi-
mentary horn.

2. Failure of the ducts to canalize (unicornuate uterus, 

Diagram 1: Different types of congenital uterine malformation
I Hypoplasia /agenesis uterus: It can be vaginal, cervical, fundal, tubal or combined agenesis
II Unicornuate uterus: It can be with communicating rudimentary horn, without communicating rudimentary horn, with a rudimentary 

horn and without cavity, without horn
III Didelphys uterus:  It is with 2 vagina, 2 cervices, 2 cavities and 2 horns
IV Bicornuate uterus: It can be complete or partial
V Septate uterus: It can be with complete septation or partial septation (sub septus)
VI Arcuate uteru: It is like a normal uterus, but with fundal or myometrium indentation
VII This is caused by drug changes and not genetics, therefore it  is not classified as a congenital uterine malformation
 

((Diagram reproduced with permission from the Radiological Society of North America)
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with rudimentary horn, without proper cavities).

3. Failure or abnormal fusion of the ducts (didelphys 
or bicornuate uterus).

4. Failure of re-absorption of the midline uterine sep-
tum (septate or arcuate uterus).

M E T H O D S

This was a random cross-sectional and retrospective
study of 800 women in La Crete, carried out during 
2003-2006. All were referred for sonographic exami-
nation for a variety of reasons such as previous mis-
carriages, early pregnancy, infertility, pelvic informa-
tory disease, or to rule out polycystic disease. All were 
scanned utilizing 2-D abdominal and transvaginal 
sonogram (TVS). The objective was to determine the
frequency of uterine malformation among women with 
endogamous marriage practices. The women’s mean
age was 31 years. All gave informed written consent 
to the researcher for the study, including viewing their 
charts and reviewing the reports from other modalities. 
The Ethical Committee of the Education Counselling
Service in High Level Hospital approved the study pro-
tocol in December 2003. A sub-group of 156 patients 
was identified with suspected uterine malformations;
of these 78 (50%) belonged to four specific families; the
other 50% (78 cases) belonged to the other 22 families 
in the community.  Analysis of the patients was done 
according to the recurrent pregnancy loss status. All 
156 women were referred for further diagnostic inves-
tigations to reach a definite diagnosis including hyste-
rosalpingography, MRI, 3-D sonography, hysteroscopy, 

and laparoscopy. Each modality has its own criterion 
of diagnosis according to the Canadian Association 
of Medical Radiation Therapy and the Canadian Soci-
ety of Diagnostic Medical Sonographers [Table 2]. The
groups included 30 women with no previous pregnan-
cies and live births, 40 women with previous pregnan-
cies, live births and more than 2 miscarriages, and 55 
women with recurrent miscarriages. Infertile women 
are those who have had two or more miscarriages.6 
The same sonographer preformed all the sonograms
using a Philips unit (Agilent Sonos model 4500) with 
3.5Mhz, 5.0 Mhz and transvaginal transducers. The
morphology of the uterus was ascertained by different
diagnostic procedures and was done in the Edmonton, 
Calgary, and Grand Prairie hospitals. These diagnos-
tic methods were used to classify the type of uterine  
malformation.4, 8 All the 156 women who had TVS and 
transabdominal sonograms were sent for hysteros-
alpingograpy (HSG). Forty of them were sent for 3-D 
sonography. Twenty two patients were sent to have an 
MRI. Sixteen were sent to have hysteroscopy and five
patients had laparoscopy for the treatment of endome-
triosis. The uterine malformations were classified ac-
cording to the degree of failure of normal development 
into 6 major types and according to the American Fer-
tility Society classifications[Diagram 1].7,12,13,16  

R E S U L T S
The results of the 156 women were tabulated accord-
ing to uterine malformation [Tables1 & 2]. The overall
frequency of uterine malformation in 800 women was 
(19.5 %). It was 5.5 times higher than in the general 
population.4 Thirty women (Group 1) with out previous

Groups Number of Patients Early Obstetrics Infertility 
Reason Previous Miscarriages

1 149
18.6%

10
1.2%

92
11.5%

47
5.8%

2 349
43.62%

329
41.1%

20
2.5%

0
0%

3 54
6.75%

14
1.7%

14
1.7%

26
3.2%

4 248
31%

0
0%

200
25%

48
6.0%

Total 800 353 326 121

Table 1: Reasons for referral for sonography of 800 women in La Crete, Canada in 2003-2006 study

Note: 800 women were investigated, 156 of them had malformations (19.5%). Women with 2 or more miscarriages were considered 
infertile.5
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pregnancies were diagnosed with varieties of uterine 
malformations, including 2 hypoplastic, 6 bicornuate, 
2 septate, 4 subseptate, 4 unicornuate and 12 arcuate 
uteri. Thirty-one women (Group 2) with previous preg-
nancies and live newborns (fertile) were diagnosed with 
3 hypoplastic, 6 bicornuate, 4 septate, 6 subseptate, 2 
unicornuate and 10 arcuate uteri. Forty women (Group 
3) with live newborns and some miscarriages were di-
agnosed with 2 hypoplastic, 8 bicornuate, 4 septate, 
7 subseptate, 12 unicornuate, 1 didelphys, 6 arcuate 
uteri. Fifty-five women (Group 4) with recurrent mis-
carriages (infertile) were diagnosed with 4 hypoplastic, 
14 bicornuate, 9 septate, 6 subseptate, 16 unicornuate, 
1 didelphys and 5 arcuate uteri. Groups 1 and 2 had 8 
sets of twins in bicornuate uteri. In addition, there were 
two sets of twins in Groups 3 and 4 (one in each Group) 
in biocornuate uteri. Both sets of twins in Groups 3 and 
4 did not survive and died at 13 and 16 weeks gestation 
respectively. They were in retroverted uteri and both
were in the smaller left horn of the bicornuate uterus. 
Six sets of twins in Groups 1 and 2, in bicornuate uteri, 
survived and were successfully delivered at 36 weeks. 
All the patients with twins were sent to ultrasound 

examination due to large for date pregnancies. These
patients with twins were not sent to do any further ex-
aminations with other modalities and were followed 
only with transabdominal sonograms. The diagnosis of
bicornuate uteri with twins was made by transabdomi-
nal sonography at 12 weeks gestation. Unicornuate and 
bicornuate uteri were increasingly noted in Groups 3 
and 4. Group 1 showed 19.2%, Group 2 showed 19.8%, 
Group 3 showed 25.6% and Group 4 (infertile) showed 
35.2% of uterine malformations. Group 4 showed the 
highest percentage of uterine malformations. Didel-
phys uteri were noted in the women with miscarriages 
and were not found in fertile women. This study also
found 42 retroverted uteri; 30 were found in the in-
fertile Groups 3 and 4 and 12 were found in the fer-
tile Groups 1 and 2. In these groups, there were 21.7% 
unicornuate, 7.0% hypoplastic, 21.7% bicornuate, 1.2% 
didelphys, 12.1% septate, 14.7% subseptate and 21.1% 
arcuate uteri. All 22 cases diagnosed by MRI proved 
correct for the malformations initially note in the HSG. 
Forty patients were diagnosed using 3-D sonography, 
36 uterine malformations were confirmed and 4 cases
were missed by 3-D sonography. Twenty four unicor-

Groups Unicornuate 
Uterus

Hypo-Plastic 
Uterus

Bicornuate 
Uterus

Didelphys 
Uterus

Septate 
Uterus

Sub Septus 
Uterus

Arcuate 
Uterus

Total of each 
group 

Group 1
Women without  
previous 
successful 
pregnancies

4 2 6 0 2 4 12 30

2.5% 1.2% 3.8% 0% 1.2% 2.5% 7.6% 19.23%

Group 2
Women with 
previous 
pregnancies and 
live new borns

2 3 6 0 4 6 10 31

1.2% 1.9% 3.8% 0% 2.5% 3.8% 6.4% 19.87%

Group 3
Women with 
live new borns 
and more than 2 
miscarriages

12 2 8 1 4 7 6 40

7.6% 1.2% 5.1% 0.6% 2.5% 4.4% 3.8% 25.64%

Group 4
Women with 
recurrent 
miscarriages

16 4 14 1 9 6 5 55

10.2% 2.5% 8.9% 0.6% 5.7% 3.8% 3.2% 35.26%

Total of each 
malformation

34 11 34 2 19 23 33 156

21.7% 7.0% 21.7% 1.2% 12.1% 14.7% 21.1% 100%

Table 2: Results of study of 156 women with suspected uterine malformation
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nuate uteri in Groups 3 and 4, diagnosed with TVS, 
had short cervices measuring less than 2.5 cm in length. 
Sixteen patients were sent to have hysteroscopy and 
5 were sent to have laparoscopy for the treatment of 
endometriosis and to confirm the presence of arcuate
uteri after they were found by MRI. All 14 endometrial 
polyps were missed by TVS, but were picked up by hys-
teroscopy. There were number of genitourinary tract
anomalies in these patients among them absence of one 
kidney, ectopic kidneys, duplicated renal pelvis, horse 
shoe kidneys, absence of one ovary, and malposition of 
kidneys and ovaries. Among the 55 patients in Group 4, 
three had one miscarriage and five had 2 miscarriages.

The 800 women studied by ultrasound presented
for a variety of reasons such as, determination of early 
pregnancy, infertility causes, previous miscarriages, 
and to rule out fibroids, dermoids, uterine malforma-
tions, polycystic ovary (PCOD), pelvic inflammatory
disease (PID), etc. [Table 1].

D I S C U S S I O N

The true incidence of uterine malformation in the
general population is hard to determine as most data 
are derived from studies of patients with reproductive 
problems so that accurate diagnosis and complete as-
sessment of the uterine malformation has not always 
been performed. The frequency of uterine malforma-
tion in most literature is 0.1% to 3.5%.4, 7 There are no
studies in the literatures in regards to the frequency of 
uterine malformation among women belonging to re-
stricted gene pool communities. Part of the problem 
lies in defining “restricted gene pools” and in quantify-
ing this phenomenon. The entire populace of the study
population (La Crete) consists of only 26 distinct fami-
lies with a long tradition (over 500 years) of marrying 
only within these families. Of the 156 subjects includ-
ed in this study, 78 (50%) belonged to only 4 of those 
families. Higher frequencies of uterine malformation 
are associated with higher rate of reproductive failure.  
No rates of uterine malformation for different ethnic
groups are available in the literature. 

The worst outcomes recorded in this study for mis-

Figure 1: Hystrosalpingography (HSG). The arrow 
shows the right uterine horn; left horn of the 
uterus is missing. This type of malformation is an  
unicornuate uterus

Figure 2: HSG Bicornuate uterus. The arrow shows 
the two uterine horns

Figure 3: HSG - The arrows shows a didelphys uterus. Each horn with complete vaginal vault and cervix 
to each side of the uterus
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carriages were 41 patients (26.8%) with septated uteri 
(complete and partial forms). Twenty six septated 
uteri (both forms) were noted in Group 3 and 4. This
is in agreement with the literature on septated forms of 
uterine malformations in relation to high incidence of 
miscarriages. Group 3 had 7.6% and Group 4 had 10.2% 
unicornuate uteri, producing the second highest inci-
dence of miscarriages. The next highest number of mis-
carriages was in those patients with bicornuate uteri; 
Group 3 had 5.1% and Group 4 had 8.9%. This might
indicate that this kind of malformation is the one most 
likely to affect the reproductive outcome and increases
the chance of miscarriage.12, 13, 20  

There is an increase incidence of unicornuate and
bicornuate uteri in the infertile population in Groups 
3 and 4 in comparison with fertile patients in Groups 1 
and 2. This supports the study done by Green and Har-
ris in 1976 and Acien in 199313, 14 on poor reproduc-
tive outcomes associated with a bicornuate uterus. One 
hundred and fifty six patients with suspected uterine
malformation diagnosed by transabdominal sonogra-
phy and TVS were sent to have hysterosalpingography 
to confirm the diagnosis.  Twenty two of them had an

MRI to further prove the diagnosis of subseptate and 
arcuate uteri, which is difficult to diagnose using other
modalities. 

Forty patients were sent to have 3-D sonography. 
Sixteen patients were sent to have hysteroscopy and 5 
went to have laparoscopy to treat endometriosis. Four 
cases of uterine malformations were missed using 3-D 
sonography due to the presence of fibroids causing the
uterine wall to appear convex. The 3-D sonography im-
aging showed 90% sensitivity and specificity, but was
less sensitive in the presence of uterine lesions such as 
fibroids and polyps. MRI on the other hand showed
100% sensitivity and specificity.  It had more accuracy,
precision and reliability and so should be the modal-
ity of choice after the initial diagnosis with TVS. Six 
patients had problem with this imaging modality due 
to its claustrophobic effect. MRI is an expensive pro-
cedure and the waiting time can be up to 6 months in 
Canada. TVS with colour flow can differentiate vascu-
lar from non-vascular uterine septation. 

Unicornate uteri have the highest rate of cervical 
shortening and this could affect the reproductive per-
formance. In addition, it is a helpful tool for the sonog-
rapher to correlate the shortening of the cervix to the 
unicornuate uterus, as Groups 3 and 4 had 85.7% cervi-
cal shortening. The least frequent malformation noted

Figure 4: HSG Uterine septum - The arrow shows 
the septation between the uterine horns reaches 
the cervix. HSG is less sensitive in diagnosis of this 
kind of malformation when comparing to MRI and 
laparoscopy

Figure 5: HSG Arcuate uterus. The arrow shows 
the concave aspect in the myometrium

Figure 6: Transvaginal sonogram (TVS) - The 
arrow shows 2 uterine horns joined with one cervix 
and one vaginal vault

Figure 7: Magnetic resonance imaging (MRI) - The 
arrow shows one cervix, one vaginal vault and 2 
uterine horns
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was the didelphys uterus: two in 800 patients. This find-
ing indicates that this type of rare malformation is very 
high in this population, knowing that the incidence of 
didelphys uterus is normally 1/3000.17 

The incidence of uterine malformation for fertile
patients was recorded at 39.2% and in the infertile pa-
tients at 60.8%. This indicates that it is common to have
uterine malformation, but it increases in the infertile 
women by 21.6% in this study. TVS and hysteroscopy 
were both sensitive, but hysteroscopy was more specif-
ic in detecting focal endometrial polyps. Laparoscopy 
is an invasive procedure and was used for the treatment 
of the five patients with endometriosis that was discov-
ered by MRI.  Forty two retroverted uteri were diag-
nosed using TVS in the infertile Groups 3 and 4. This
might indicate a relationship between retroverted uteri 
and infertility, but this is not relevant in this study, as 
the only link is where women have a fixed retroverted
uterus on pelvic examination. This might indicate ei-
ther past serious infection with scarring causing fallo-
pian tube blockage, or scarring due to endometriosis. 

The methods of choice to detect uterine malforma-
tion should be discussed between the physician and 
the radiologist to reach the best available method with 
least invasiveness to the patient. This study showed that

the use of 3-D, TVS and transabdominal sonography 
should be used first followed by the more expensive
modality of MRI. HSG is an invasive method, but can 
provide a faster diagnosis without the claustrophobic 
effect to some patients of an MRI scanner.

Two women with unicornuate uteri had children; 
this might indicate that women with this type of mal-
formation can be pregnant and have successful delivery. 
Eleven hypoplastic uteri were recorded in this study, 
five in the fertile group and six in the infertile group. 
More studies are needed in order to know the effect of
this malformation on fertility. Double the number of bi-
cornuate uteri was confirmed in the infertile compared
to the fertile group. This might indicate a relationship
between these types of malformation and increased in-
fertility. 

Sixteen septate and subseptate uteri were found in 
Groups 1 and 2 compared to 26 found in Groups 3 and 
4. Again this might indicate the relationship between 
these types of malformations and infertility. This sup-
port many studies regarding the relation of septated 
forms of uterine malformation to early miscarriages. 
The size of the septation may influence the reproduc-
tive outcome. There were 22 arcuate uteri in the fer-
tile group compared to 11 in the infertile group; this 
might indicate that this type of malformation does not 
affect the uterine reproductive performance. This type
is difficult to find by TVS or transabdominal sonogra-
phy and better diagnosed using MRI, 3-D sonography, 
or laparoscopy. DES (diethylstilbestrol) is a synthetic 
form of oestrogen that was prescribed between 1938 
and 1971 to help women with certain complications of 
pregnancy. It was linked to uterine malformation and 
increased incidence of clear cell adenocarcinoma of the 
vagina and cervix of the unborn female fetus in women 

Figure 8: : MRI. The vertical arrow shows the par-
tial uterine septation and the horizontal arrow 
shows one cervix and one vaginal vault

Figure 9: Laparoscopy. Shows bicornuate uterus 
(two uterine horns), This procedure is one of 
the methods used in the diagnosis of uterine  
malformation such as arcuate uterus and other  
anomalies

Figure 10: Complete uterine septation. Hyster-
oscopy is one of the procedures used to diagnose 
uterine septation as shown here
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who were taking this drug. Therefore DES is not related
to congenital uterine malformation classifications, but
sonographers should know the effects of this drug.

LIMITATIONS AND FURTHER STUDIES
The limitation in this study was that we did not use 3-
D sonography for all patients. It is more accurate than 
other modalities and less sensitive in the presence of 
fibroids. Moreover, we did not send all the 800 women
to special procedures such as MRI, HSG, hysteroscopy 
and laparoscopy as we relied upon the normal results of 
the sonograms.  In this way, we may have missed many 
uterine malformations and that could increase the in-
cidence to even more than the recorded 19.5%. Future 
studies should divide the groups into fertile, infertile 
and sterile women. Future studies should also focus on 
the distributions and the percentages of each anomaly 
and correlate them with the general population. Cor-
relation with different communities practising endoga-
mous marriages might be beneficial.

C O N C L U S I O N

Analysis of 800 fertile and infertile patients in the La 
Crete female population has provided new insights 
into the incidence of uterine malformations in this 
population which practises endogamous marriage. La 
Crete has an incidence of 19.5%, 5.5 times higher than 
the general population. Arcuate and retroverted uteri 
may be  irrelevant to the reproductive performance of 
women. The septated versions of uterine malformation
and bicornuate uteri increase in the infertile groups 
depending on the size of each uterine horn. Different
diagnostic methods should be used to classify each 
type of uterine malformation. For precise classifica-
tion of these malformations, a combination of TVS, 
3-D sonography (non-invasive technology) and HSG 
(invasive) seems to be necessary and less expensive 
than MRI technology. Uterine malformations are rela-
tively frequent in fertile women, but more frequent in 
infertile groups and in communities with endogamous 
marriages. These malformations can impair pregnancy
outcomes. Uterine malformations are more common in 
women with recurrent miscarriages. The reproductive
performances of unicornuate and didelphys uteri were 
poor. Mullerian defects can permit normal delivery, de-
pending on the type of uterine malformation.
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