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INTRODUCTION 

Congenital uterine malformations are a heterogeneous 

group of anomalies with a broad spectrum of 

presentations. Defective development of mullerian duct 

either during fusion or during septal resorption results in 

uterine anomalies. They may be found incidentally, or 

during work up for infertility and recurrent pregnancy 

loss. The estimated prevalence is 0.4% (0.1-3%) in the 

general population, 13.3% in infertile patients and 

between 3% and 38% in patients with repeated 

spontaneous miscarriages.
1
  

Congenital uterine anomalies may be initially suspected 

with two dimensional ultrasonography (2D US) or on 

hysterosalpingography (HSG) done at routine infertility 

workup. Both HSG and MRI (Magnetic resonance 

imaging) are gold standards in confirming the diagnosis 

but have their own limitations. High rates of recurrent 

pregnancy loss both in first trimester (25%) and in mid 

trimester (6%) have been associated with septate uterus.
2 

Recurrent miscarriage in these patients are due to 

implantation of the embryo onto a poorly vascularized 

septum. Though it is associated with the worst pregnancy 

outcome, it is the most amenable to surgical correction.
2,3 
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ABSTRACT 

Background: Mullerian duct anomalies are associated with higher incidence of infertility, recurrent pregnancy loss 

and fetal complications. The role of imaging is to distinguish between surgically correctable forms of mullerian duct 

anomalies from the inoperable forms. HSG and 2D ultrasound does not give a definitive diagnosis in double uterine 

cavity anomalies and moreover septate uterus with double ostia can be misinterpreted as unicornuate uterus on HSG 

as the dye passes through only one ostium. The study highlights the usage of transvaginal 3D ultrasound in 

assessment of the cervix in septate uterus. 

Methods: Volume acquisition was obtained in the sagittal section of uterus by transvaginal route. Under adequate 

magnification care was taken to include the cervix and then the volume was acquired. The rendering box was adjusted 

and the green line placed in the region of cervix to get the satisfactory transverse rendered image of cervix. 

Results: 3D assessment of cervix in 44 septate uterus revealed single cervical ostium in 36, complete septum with 

double ostia in 8 cases of which one had a duplicated cervix. There was absolute correlation between 3D assessment 

of the cervix and clinical evaluation. 

Conclusions: 3D transvaginal ultrasonography of the uterine cavity is extremely accurate in diagnosing and 

classifying anomalies. Assessment of double uterine cavity abnormalities is complete with 3D evaluation of cervix. 

The added advantage of assessing cervix with 3D helps to distinguish between single and double ostia in septate 

cervix. 
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Management options vary in septate uterus depending on 

the presence of septum or a duplicated cervix. The former 

one can be surgically corrected by hysteroscopic septal 

resection whereas the latter is corrected by a septal 

resection with unification of cervix.
4
 Hence, correct 

assessment of cervix in septate uterus becomes vital for 

its management. This paper is a review showing different 

forms of mullerian anomalies depicted clearly on 

transvaginal three dimensional ultrasound (3D US) with 

3D assessment of cervix. Single or double ostia in double 

uterine cavity anomalies can be accurately diagnosed 

with a transvaginal 3D ultrasound.  

METHODS 

Women in the reproductive age group who were referred 

to our ultrasound clinic for routine pelvic scan, infertility 

workup and evaluation for recurrent pregnancy loss were 

included in the study. Transabdominal and 3D 

transvaginal evaluation of uterus was done to detect 

uterine anomalies after obtaining informed consent from 

them. Examinations were performed using GE Voluson 

730 Pro and Voluson E8 machine by a single operator. 

Transvaginal 3D assessment of cervix was done in cases 

of septate uterus. Under adequate magnification the 

volume was obtained in the sagittal section from one side 

of the uterus to the other. Care was taken to include the 

cervix during volume acquisition. The volumes were 

manipulated until a satisfactory image of the cervix was 

obtained and the rendering box was adjusted as shown in 

Figure 1a to obtain a transverse view of the cervix. 

Longitudinal rendered image of the cervix could be 

obtained by placing the rendering line on the endometrial 

cavity as shown in Figure 1b. The same can be done in 

real time with 4D evaluation. 

RESULTS 

87 cases of uterine anomalies were identified of which 

30% had come for infertility evaluation, 10% had been 

incidentally detected and the remaining 60% had come 

for evaluation of recurrent pregnancy loss. Seven patients 

with uterine anomalies had been detected at the time of 

early pregnancy scans. With the help of 3D transvaginal 

scanning, the uterine anomalies were classified as 

follows.15 of them were diagnosed as arcuate uterus,17 

as bicornuate uterus,4 as unicornuate uterus and the 

remaining 44 were diagnosed as septate uterus. In 17 

bicornuate uteri, 5 of them were associated with 

rudimentary horn and 12 had equally well developed 

horns 

3D assessment of cervix was done in 44 cases of septate 

uterus. Figure 2 is an illustration of four cases of septate 

uteri with their corresponding cervix. 33 of them had a 

single cervical ostium with the uterine septum extending 

from the uterine fundus to varying lengths into the uterine 

cavity (Figures 2a and b). A complete septum extending 

up to the cervix splits the cervical canal into two and the 

cervix has double ostia. 11 cases were identified to have a 

complete septum with double ostia (Figure 2c). One out 

of the 11 had a duplicated cervix which is illustrated in 

Figure 2d. 3D assessment of the uterine cervix correlated 

with clinical examination in all cases. Further, 

confirmation of our results was done by obtaining 

information from the referring clinician on the operative 

findings and on the other imaging modalities. 

Reabsorption anomaly of the uterus namely septate uterus 

was the highest in incidence accounting for about 50 % of 

the total uterine anomalies detected. Two of the septate 

uteri with double ostia were reported as unicornuate 

uterus on HSG as the dye injected had passed through 

only one ostium (Figure 3). Both of these patients had 

been evaluated for recurrent pregnancy loss and had three 

successive abortions. Ultrasound evaluation revealed a 

bifid endometrial cavity and 3D ultrasound clearly 

depicted that it was a septate uterus and not unicornuate 

uterus which was misinterpreted in HSG (Figure 3d). 

 

Figure 1: (A) Transverse rendered view of cervix (B) 

Longitudinal rendered image of cervix. 

 

Figure 2: Four cases of septate uteri with their 

corresponding cervices (A) and (B) Septate uterus 

with partial septum and single ostium (C) Complete 

septum with double ostia (D) Septate uterus with 

duplicated cervix. 

DISCUSSION 

Mullerian ducts fuse normally between the 6th and 

11th weeks of gestation to form the uterus, fallopian 

tubes, cervix, and proximal two-thirds of the vagina.
5
 

Any disruption in this development either in the fusion 

or septal resorption during embryogenesis results in 

mullerian duct anomalies (MDA). Renal anomalies 
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like renal agenesis, ectopic kidney, horseshoe kidney, 

duplicated collecting systems etc. occur in 30-50% of 

MDA.
6
 Other anomalies seen in association are that of 

the vertebral bodies (29%) like wedged or fused 

vertebral bodies, cardiac anomalies (14.5%), and 

syndromes such as Klippel-Feil syndrome (7%).
7,8 

 

Figure 3: (A) 3D image of septate uterus (B) 3D 

image of bicornuate uterus (C) 3D image of 

unicornuate uterus (D) HSG image in septate 

uterus misinterpreted as unicornuate uterus (dye 

filling only in one uterine cavity). 

 

Figure 4: (A) Per speculum view of cervix 

(reproduced with permission from Ludwin et al (B) 

3D image of cervix showing double ostia (C) 3D 

image (HD live) of cervix showing single ostium. 

The most accepted classification for Mullerian duct 

anomalies (MDA) is that established by American 

Fertility Society (AFS) in 1988.
9
 MDAs are classified 

into seven basic groups: 1) agenesis and hypoplasia, (2) 

unicornuate uteri, (3) didelphys uteri, (4) bicornuate uteri, 

(5) septate uteri, (6) arcuate uteri, and (7) anomalies 

related to diethylstilboestrol exposure. Though there are a 

lot of other variants reported in literature, many have not 

been still incorporated in the classification systems. A 

complete septum with a duplicated cervix is not included 

in class V ASRM.
 
Accurate diagnosis of the type of 

uterine anomalies has clinical importance with respect to 

obstetric complications associated with it.
10 

MDA can 

present with infertility, recurrent pregnancy losses, 

endometriosis, fetal intrauterine growth restriction, fetal 

malposition, preterm labour, and retained placenta.
11

 
 

HSG is the traditional method used to assess the uterus in 

routine infertility workup. With the use of contrast 

medium and radiation, it aids in assessing the uterine 

cavity and tubal patency. It is an invasive procedure that 

requires the presence of a gynaecologist or a radiologist 

or sometimes an anaesthesiologist. Saravelos et al in their 

review reported HSG’s sensitivity, specificity, and 

accuracy in diagnosing uterine anomalies to be 78, 90, 

and 86%, respectively (weighted mean of 9 studies).
3
 

With a good quality HSG, though accurate information 

about uterine cavity can be obtained it cannot evaluate 

the external contour of the uterus. Septate, bicornuate and 

uterus didelphys have double uterine cavity and may 

appear similar in HSG. Visualization of external fundal 

contour is only possible with 3D ultrasound which aids in 

differentiating these uterine anomalies (Figure 3). In 

septate uterus, the external shape of the uterus is a single 

unit (Figure 3a), in bicornuate uterus there is branching of 

uterus into two distinct horns (Figure 3b) and whereas in 

uterus didelphys there are two separate uteri. The typical 

banana shaped uterus seen in 3D ultrasound is diagnostic 

of unicornuate uterus (figure 3c). In cases of complete 

septate uterus with a divided cervical canal, dye may not 

reach the other half resulting in misdiagnosis as 

unicornuate uterus in HSG (Figure 3d). Hence, the 

distinction between septate, unicornuate or bicornuate 

uterus is difficult using HSG as discussed above.
12

  

The most important advantage of 3D US for diagnosing 

uterine anomalies are its ability to obtain a coronal view 

of the uterus, which is most often not possible in 2D US. 

This view clearly outlines the external contour of the 

uterus, as well as provides accurate information about the 

shape of the uterine cavity.
12,13

 It replaces the need for 

invasive diagnostic hysterolaparoscopic procedures and 

the surgeon can plan directly a therapeutic procedure as 

shown by El Huseiny et al in their study.
1
 

Septate uterus is the most common among the Mullerian 

anomalies as reported by Chan et al and is also evident 

from our study results.
14

 The septum originates from the 

uterine fundus and is formed due to complete or partial 

failure of its resorption. A partial septate uterus presents 

with incompletely divided uterine cavity and a single 

cervix with a single ostium (Figures 2a and b). In 

complete septate uterus, the septum extends from the 

fundus up to the cervix presenting as either a septate 

cervix with double ostia (Figure 2c) or a duplicated 

cervix (Figure 2d). Both may be seen in combination with 

or without a vaginal septum.
4,15-17

  

With the help of 3D ultrasound the cervical os can be 

visualised as per speculum examination (Figure 4). This 

is extremely useful in patients with vaginal septum where 

despite insertion of a speculum the cervix is inadequately 

visualised.
 
Ludwin et al

 
have described in their paper the 
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technique of using two sets of speculum to clearly 

visualise the double cervix in presence of a vaginal 

septum. He has stated that resection of vaginal septum 

helps in accurately identifying the double cervix (Figure 

4a).
15

 We could clearly visualise the double cervix with 

transvaginal 3D ultrasound even without vaginal septal 

resection (Figure 4b). The ability of 3D ultrasound in 

delineating the extent of the dividing uterine septum and 

the division of cervical canal aids in the precise diagnosis 

of uterine anomaly. 

Assessment of double uterine cavitary abnormalities is 

thus complete with 3D evaluation of cervix. The 

advantage in 3D US is the per speculum view of the 

cervix which can distinguish between single and double 

cervical ostium (Figures 4b and c). Over time, it is 

possible that 3D US may become the gold standard in 

diagnosing uterine anomalies. Hysteroscopy and 

laparoscopy may then be used only for therapeutic 

indications.
13 

Implementation of 3D ultrasound in routine 

workup of infertility would improvise in optimising the 

appropriate surgical correction and further would 

improve intraoperative orientation. Ludwin et al used 

real-time 3D transrectal US during hysteroscopic 

metroplasty for assessing the length of uterine septum left 

behind.
18

 This helps in preventing overzealous incisions 

and reduces the risk of incomplete septal resection.  

Though operative hysterolaparoscopy and MRI are still 

the gold standard and helps in the complete diagnosis, 3D 

ultrasound is evolving as a powerful alternative imaging 

modality with a high level of diagnostic accuracy and 

reproducibility.
19-22 

Hysterolaparoscopy is an invasive 

procedure done under anaesthesia whereas MRI is 

expensive, time consuming, and not widely available. 

The presence of nearby bowel movements and a 

retroflexed uterus hinders MRI evaluation.
23

 It cannot 

always be interpreted by a radiologist experienced in 

uterine anomalies, which can reduce its accuracy.
24 

The 

ability to differentiate external uterine contour and 

myometrium by 3D ultrasound is equivalent to MRI
 
and 

therefore is likely to replace MRI as the diagnostic 

modality of choice.
25 

To summarise, 3D US is a highly sensitive and specific 

tool for accurately diagnosing congenital uterine 

anomalies. It is non-invasive, fast, reproducible, readily 

available, relatively cost-effective tool and has now 

surpassed other modalities in the detection of congenital 

mullerian duct anomalies.
2,13,26 

Though the advantage of 

3D ultrasound is well documented in the past, it has not 

been put in routine practice for the workup of infertility 

and recurrent pregnancy loss. This paper apart from 

giving the significance of transvaginal 3D ultrasound in 

detecting uterine anomalies, it also highlights the 3D 

transvaginal assessment of cervix in double uterine 

cavitary abnormalities. This would provide clinicians 

clarity in offering appropriate treatment options or 

referral to higher centres for advanced surgeries when 

necessary. We recommend the routine use of 3D 

ultrasound in the diagnostic workup of infertility and 

recurrent pregnancy loss; thereby the need for a 

diagnostic hysterolaparoscopy can virtually be eliminated 

in the near future.  

Patient consent was obtained prior to the study and 

patient identity not disclosed. 
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