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ABSTRACT: AIMS & OBJECTIVES: Mullerian duct anomalies (MDAs) are rare, but it can be a 

treatable form of infertility, affecting approximately 1% to 5% of women in general population and 

the rate increases in women with poor reproductive outcomes. The purpose of this study is to share 

our experience in the prevalence of mullerian duct anomalies and its subtypes among women with 

poor reproductive outcomes in maduranthagam region - South India, and also to discuss the 

embryological basis of these anomalies with its clinical significance. MATERIALS AND METHODS: 

This study is a cross-sectional study based on secondary data that is obtained from medical records 

of our institution from October 2009 to December 2014. A total of 5228 patients had undergone two 

dimensional ultrasound for various complaints like infertility, recurrent abortions, polymenorrhea 

etc., out of which, 512 patients had history of recurrent abortions and 1946 patients had history of 

infertility. Hysterosalpingogram was done on patients who were diagnosed to have congenital 

uterine anomaly on 2-D USG. RESULTS:  232 patients were diagnosed to have mullerian duct 

anomalies. 15.8% (n=81) of patients with history of recurrent abortions had congenital uterine 

anomaly and 7.5% of patients (n=146) in the infertile population had congenital uterine anomalies. 

The detailed description of subtypes of mullerian duct anomaly is given in the article. CONCLUSION: 

The role of imaging is to help detect, classify and guide surgical management of uterine anomalies. In 

this present study, the prevalence of congenital uterine anomaly is more in patients with history of 

recurrent abortion (15.8%), when compared to infertile population (7.5%) in maduranthagam 

region. This study is based on rural sector population. Although MRI is the modality of choice for 

diagnosing mullerian duct anomalies, the role of 2-D USG and HSG cannot be neglected in diagnosing 

the uterine anomalies, especially if non affordable poor sector people are considered. This article 

further emphasizes on the embryological reasons behind these uterine anomalies. 

KEYWORDS: Mullerian duct anomalies, 2-D ultrasound, hysterosalpingogram, infertility, recurrent 

abortions. 
 

INTRODUCTION: Mullerian duct anomalies also termed as congenital uterine anomalies is of 

significant concern for doctors, as they result in higher incidences of recurrent first trimester 

abortions, infertility, fetal intrauterine growth retardation, fetal malposition, preterm labour and 

retained placenta.[1] 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.[2] Defect in (i) organogenesis of mullerian ducts, (ii) 

fusion of mullerian ducts, (iii) resorption of uterine septum, results in varying degree of congenital 
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uterine anomalies. The prevalence of mullerian duct anomalies varies according to diagnostic 

techniques used and the population studied. (Chan et al, 2011b, Grimbizis et al, 2001, Saravelos et al, 

2008a). In the general population, mullerian duct anomalies have been shown to affect 4.3–6.7% of 

the population, in the infertile population, the prevalence of mullerian duct anomaly lies in the range 

of 3.4% - 8.0% and, in women with history of recurrent abortions, this figure has been reported to be 

12.6–18.2% (Chan et al, 2011b, Grimbizis et al, 2001, Saravelos et al, 2008a). The purpose of this 

study is to assess the diagnosis of mullerian duct anomalies in the infertile population and in women 

having recurrent abortions, in madurantagamis region of Tamil Nadu, using 2-D Ultrasound and 

hysterosalpingogram. USG and HSG are capable of demonstrating the anatomy of the female genital 

tract. USG is non invasive, cost effective procedure with absolutely no radiation hazards for the 

patients. 
 

MATERIALS AND METHODS: This study is a cross-sectional study based on secondary data that is 

obtained from medical records of our institution, Karpaga Vinayaga Institute of Medical Sciences, 

Madurantagam from October 2009 to December 2014. 

A total of 5228 female patients in the reproductive age group were subjected to 2-D 

ultrasound for various complaints like infertility, recurrent abortions, and primary amenorrhea etc. 

Out of which, 512 patients had history of recurrent abortions, and 1946 patients had history of 

infertility. Out of 5228 patients, 232 patients are diagnosed to have varying degree of uterine 

anomalies. These 232 patients were further subjected to hysterosalpingogram for further 

confirmation. 
 

RESULTS: Of the 232 patients diagnosed to have congenital uterine anomaly, 83 patients had history 

of recurrent abortions, 146 patients had history of infertility and 3 patients were diagnosed, when 

they were scanned for other reasons. Of the 83 patients who had history of recurrent abortions, two 

patients were excluded, because one patient was tested positive for anti-phospholipid antibody and 

other patient had thrombophilia. Hence congenital uterine anomaly is present in 15.8% (n=81) of 

patients with history of recurrent abortions and 7.5% (n=146) of patients in the infertility population 

group. 

Excluding the two patients, a total of 230 congenital uterine anomalies were diagnosed from 

the 5228 patients. 
 

Table 1: Depicts the Number of cases in each type of congenital uterine anomaly in a total of 230 
patients diagnosed to have congenital uterine anomaly. 
 

 

Type of uterine anomaly No. of cases 
Septate uterus 119 

Bicornuate uterus 65 

Arcuate uterus 23 

Uterus didelphus 11 

Unicornuate uterus 7 

Hypoplasia of uterus 5 

Table 1 
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The percentage of varying types of congenital uterine anomaly of these 230 patients is 

illustrated in figure 1. 
 

 
 

 

Septate uterus is the most common anomaly found in maduranthagam region of Tamil Nadu, 

as per this study. On further analysis, in the present study, septate uterus is found in 75% (n=61) of 

patients having recurrent abortions and 69% (n=101) of patients in infertility population. This study 

is statistically significant at p<0.05. 

Figures 2a, 2b, 2c, 3, 4, 5 & 6 shows the ultrasound (USG) and hysterosalpingogram (HSG) 

pictures of various types of congenital uterine anomalies noted in this present study. 
 

   
 

 

Figure 2a: A transvaginal USG showing septate uterus. 

Figure 2b: HSG picture showing septate uterus. 
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Figure 2c: A transabdominal USG showing septate uterus 

Figure 3: A transabdominal USG showing hypoplasia of uterus. 

 

  
 

 

Figure 4: HSG picture showing bicornuate uterus. 

Figure 5: HSG picture showing arcuate uterus. 

 

 
 

 

Figure 6: HSG picture showing unicornuate uterus 

 

DISCUSSION: In this present study, septate uterus is the most common major uterine anomaly. 

Septate uterus anomaly composes of approximately 55% of uterine anomalies.[3, 4, 5] A literature 

review showed that the most common major uterine anomaly in patients with recurrent pregnancy 

loss is subseptate uterus (Homer et al., 2000). The result of our study is similar, showing septate 

uterus as the most common uterine anomaly among patients with recurrent pregnancy loss, 

accounting to 75% of the cases. 

 

Embryology: The male and female genitalia are indistinguishable in appearance upto 6 weeks of 

gestational age. Two sets of paired ducts namely, paramesonephric (Mullerian) duct and 

mesonephric (Wolffian) duct are present. In the absence of the testis-determining factor of the Y 

chromosome, the mesonephric ducts begin to degenerate and synchronously, the paramesonephric 

ducts develop bi directionally along the lateral aspects of the gonads. The female reproductive tract 

Fig. 4 Fig. 5 

Fig. 6 

http://humrep.oxfordjournals.org/content/18/1/162.long#ref-11
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develops from the pair of paramesonephric duct and forms the fallopian tube, uterus and upper one 

third of vagina. The ovaries develop from the germ cells that migrate from the primitive yolk sac and 

lower two third of vagina develops from the sino-vaginal bulb. 

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. Defect 

in organogenesis leads to agenesis, hypoplasia of uterus or unicornuate uterus. Defect in fusion of 

mullerian ducts leads to bicornuate or didelphys uterus. Failure of septal resorption leads to septate 

or arcuate uterus. Regression of uterine septum has been proposed to be a result of apoptosis 

mediated by Bcl2 gene.[6] Absence of this Bcl2 gene results in persistence of septum in uterus. 

 

Classification of Mullerian Duct Anomalies: The classification system proposed by Buttram and 

Gibbons in 1979 was modified in 1988 by the American Fertility Society, now called as American 

Society of Reproductive Medicine (ASRM) into seven classes. 

 

Table 2 shows the classification of mullerian duct anomalies according to ASRM: 

 

Classification Clinical Finding Embryological Reason 

Class I 
Segmental agenesis/  

Hypoplasia of uterus 

Early developmental failure  

of mullerian ducts. 

Class II 

Unicornuate uterus with: 

a. Absent rudimentary horn. 

b. Non cavitary rudimentary horn. 

c. Cavitary non-communicating 

rudimentary horn. 

d. Cavitary communicating 

rudimentary horn. 

Complete or partial arrested development 

of one of the mullerian duct 

Class III Uterus didelphys 
Complete non fusion of both  

mullerian ducts 

Class IV Bicornuate uterus 
Incomplete fusion of superior segments 

 of utero vaginal canal 

Class V 

Septate uterus: 

a. Complete 

b. Partial 

Complete or partial non resorption  

of uterovaginal septum 

Class VI Arcuate uterus 
Near complete resorption of  

uterovaginal septum 

Class VII 
Diethyl stilbesterol drug exposure related uterine anomaly-  

hypoplasia of uterus with T- shaped uterine cavity. 

Table 2: Showing classification of mullerian duct anomalies according to 
ASRM and the embryological reason behind the anomalies 

 

Poor implantation environment of uterine septum has been believed to be the reason for poor 

pregnancy outcomes. The implanting embryo in the uterine septum does not receive adequate 
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nourishment because of scanty vascularity of the septum, as the septum disrupts the arrangement of 

blood vessels in the myometrium.[7]  

This view is supported by histological evaluation of the septum, which showed reduced 

vascularity as compared to rest of the uterus. (Nakada et al., 1989; Dabirashafi et al., 1995) 

A study conducted on patients with septate uterus, looked into the site of implantation of 

embryo and found that, 8 out of 12 pregnancies that miscarried were found on the uterine septum. 4 

pregnancies that did not miscarry were found on the lateral wall of uterus.[8] A study has also noted 

that the distortion of uterine anatomy in sub septate uterus is greater in women with recurrent 

pregnancy loss. Hence the likelihood of septal implantation, which is more prone for recurrent 

pregnancy loss, increases with the increasing ratio of septal size to functional cavity.[9] 

In another prospective study, septal and non-septal tissue samples were obtained from the 

posterior uterine wall at the time of Tompkins metroplasty. Increased muscular tissue and less 

connective tissue were demonstrated in the septum by taking multiple biopsies. It was concluded 

that decreased connective tissue may result in poor decidualization and implantation, while 

increased muscular tissue would result in increased contractility of the tissue, predisposing the 

patient to spontaneous abortion.[8] An overlying endometrium over the uterine septum has been 

found to be defective,[10] and a scanning electron microscopy showed the septal endometrium to be 

irregular with decrease in sensitivity to preovulatory hormonal changes.[11] Reduction in endometrial 

cavity by uterine septum has also been implicated to result in poor obstetric outcomes.[12] 

In patients with bicornuate uterus, spontaneous abortion rates are reported to range from 

28% to 35% (pooled data, 30%).[12,13,14,15] Premature birth rates range from 14% to 23% (pooled 

data, 20%); and fetal survival rates range from 57% to 63% (pooled data, 60%).[12,13,15,16,17] 

Spontaneous abortion rates and preterm delivery are reported to be higher in women with a 

complete bicornuate uterus than in those with a partial bicornuate uterus.[13] 

First trimester pregnancy loss is associated more with the septate and bicornuate uterus and 

second trimester loss with arcuate, septate and bicornuate uterus. Preterm delivery complication 

before 37 weeks of gestational age is noted in all types of uterine anomalies. Preterm delivery before 

27 weeks is associated with bicornuate uterus.[18] 

Other obstetric complications associated with uterine anomalies are malpresentation of fetus, 

low birth weight babies which is significantly associated with uterus didelphys, bicornuate and 

unicornuate uterus, increased risk of perinatal mortality in patients with septate and bicornuate 

uterus, increased risk of intrauterine growth restriction of fetus and increased risk of placental 

abruption as in the case of patients with arcuate and septate uterus.[18] 

Resection of the uterine septum by hysteroscopic metroplasty has shown significant positive 

pregnancy outcomes. A retrospective cohort study of women undergoing hysteroscopic resection of a 

uterine septum demonstrated a significant decrease in miscarriage rates from 80% to 17% and an 

increase in the live birth rates from 18% to 91%.[19] 

In general, uterine anomalies present some difficulty in pregnancy retention and overall 

pregnancy outcome with natural conception and in assisted reproductive techniques. Correctable 

form of anomalies like septate uterus can be corrected to ensure better pregnancy outcomes. 
 

CONCLUSION: Since congenital uterine anomalies are proposed to affect the reproductive outcome of 

a patient, early diagnosis of such anomalies are useful for management of the patient, so that 

correctable anomalies are intervened and better life style is provided to the patient. Ultrasound is a 

http://humrep.oxfordjournals.org/content/18/1/162.long#ref-17
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non invasive, cost effective procedure, which has no radiation hazards and is suitable for the first line 

of investigation. MRI is the gold standard investigation for diagnosing mullerian duct anomalies.  

 However the role of USG and HSG in screening and initiating the diagnosis has to be 

considered, especially when non affordable poor people are considered. In our present study, 

congenital uterine anomaly is found in 15.8% of patients with recurrent pregnancy loss and 7.5% of 

patients in infertility population, with septate uterus as the most common entity. Since literature has 

showed better reproductive outcomes with surgical correction of septate uterus, early diagnosis is 

beneficial for the patients. In non-correctable conditions psycho-social counseling is done to stabilize 

the patient and the family. A proper knowledge of female reproductive tract anatomy, a knowledge of 

anomalies associated with them and embryological reasons behind these anomalies will help in 

proper planning and management of the patient. 
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