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Congenital uterine anomaly (CUA) is 
a type of female genital malformation 
that results from abnormal formation, 
fusion, and resorption of the Müllerian 

duct during the early process of development in 
the fetus.1 Malformation can occur at any stage of 
Müllerian development and the resultant uterine 
anomalies can be of diverse types and shapes.2,3

Most women with CUA are asymptomatic. 
Differing diagnostic techniques and classification 
criteria have led to wide variations in the estimated 
prevalence of CUA.4 A widely used classification of 
CUA is the one developed by the American Fertility 
Society  [Table 1].5 The most commonly reported 
CUA type is arcuate uterus, although considered by 
some clinicians as an anatomical variant.4 Among 
the other types of CUA, septate uterine anomaly 
is associated with poor pregnancy outcomes, while 
bicornuate uteri and unicornuate uteri are linked to 
high rates of infertility.6,7 A meta-analysis of studies 
on CUA, infertility and pregnancy outcomes found 
higher rates of infertility and spontaneous abortion 
in CUA patients.8

Studying the prevalence and types of CUA in 
relation to infertility is crucial because the role of 
these anomalies in causing infertility is still unclear.9,10

Fallopian tube anomalies, both genetic and 
acquired, are often reported in patients with 
CUA.10 Indeed, acquired anomalies of the fallopian 
tube are considered a significant cause of primary 
and secondary infertility,11 although there is no 
clear estimate of their prevalence in general and 
infertile female populations; mention of fallopian 
tube anomalies in the literature is limited mostly to  
case reports.12

The prevalence of CUA in Oman remains 
unknown. This is an important research gap because of 
CUA’s reported role in miscarriages and infertility.13 
In addition, the causes of infertility in Omani women 
are understood insufficiently. Apart from baseline 
blood tests, the most common diagnostic tool for 
female infertility is hysterosalpingography (HSG). 
It is routinely used to investigate the fallopian tubes 
and the uterine cavity, because their abnormalities 
are known to be responsible for half the cases of 
infertility and subfertility.14–16 Our study aimed to 
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A B S T R AC T
Objectives: Congenital uterine anomalies (CUAs) occur because of malformation of 
the female genital tract at any stage of the Müllerian duct development process. This 
retrospective study investigated the prevalence of CUAs and tubal blockage in infertile 
Omani women who underwent a hysterosalpingogram procedure as part of the evaluation 
of infertility. Methods: The radiographic reports of patients aged 19–48 years who 
underwent hysterosalpingogram as part of infertility evaluation during the 2013–2018 
period, were collected and analyzed for the presence and the type of CUAs. Results: The 
records of N = 912 patients were evaluated, 44.3% of whom had been investigated for 
primary infertility and 55.7% for secondary infertility. Patients with primary infertility 
were significantly younger than those with secondary infertility. Of the 27 (3.0%) patients 
who were found to have CUAs, 19 had arcuate uterus. No correlation was found between 
the type of infertility and the CUAs. Conclusions: CUAs were prevalent in 3.0% of the 
cohort, most of whom were diagnosed with arcuate uterus.
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narrow the research gap by retrospectively estimating 
the prevalence and types of CUAs and tubal blockage 
in infertile Omani women, based on patient records 
at a teaching hospital in Oman. 

M ET H O D S
This retrospective study was conducted by reviewing 
the HSG of outpatients and inpatients who had been 
investigated, treated, and followed-up at a teaching 
hospital in Muscat. All patients who underwent this 
investigational procedure in the five-year period from 
January 2013 to December 2018 were included in the 
study. The HSG radiographic reports were collected 
and analyzed for the presence and type of CUA and 
tubal blockage. Descriptive statistical analyses of the 
demographic data and radiological findings were 
performed using the SPSS Statistics (IBM Corp. 
released 2015. IBM SPSS Statistics for Windows, 
Version 23.0. Armonk, Ny: IBM Corp.). Categorical 
data were expressed as frequencies and percentages. 
The chi-square test assessed possible associations 
between the variables. P-value < 0.05 was considered 
statistically significant with a CI of 95%.

ethical approval was granted by the medical 
research ethics committee at the College of 
Medicine and Health Sciences at Sultan Qaboos 
University, Muscat, Oman (ref. SQU-eC/169/19, 
MreC#1975).

R E SU LTS
The retrieved data pertaining to N = 912 Omani 
women in the age group 19–48 years (mean = 
31.6±5.7) was included in the study. The majority 
of the patients (552; 60.5%) were aged ≥ 30 years. 
Most patients (508; 55.7%) had been investigated 
for secondary infertility and 404 (44.3%) for primary 
infertility. Patients < 30 years had been diagnosed 
mainly with primary infertility while those aged 
≥ 30 years were more likely to have had secondary 
infertility (p < 0.001) [Figure 1].

Table 2 gives the details of the HSG findings in 
the patients included in this study. Based on HSG, 
27 (3.0%) patients were found to have CUA. The 

Table 1: Common types of congenital uterine 
anomaly as per the American Fertility Society.

Type Description

Arcuate Cavity indentation of endometrium at the 
fundus.

Bicornuate Uterine duplication due to partial failure of 
Müllerian ducts fusion.

Unicornuate Failure of one of the Müllerian ducts to 
form leading to one horned uterus.

Septate Failure of the resorption of the septum after 
Müllerian ducts fusion leading to duplicate 
uterine cavities in case of complete failure.

Didelphus Uterine duplication due to complete failure 
of Müllerian ducts fusion.
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Figure 1: Age groups of patients investigated 
by hysterosalpingography for different types of 
infertility. 

Table 2: Association of the presence of congenital uterine anomalies detected by hysterosalpingogram with 
age and infertility type.

Age group Infertility type CUA detected  
n (%)

CUA detected  
n (%)

Total  
n (%)

< 30 years Primary 229 (25.1) 6 (0.7) 235 (25.8)
Secondary 123 (13.5) 2 (0.2) 125 (13.7)

≥ 30 years Primary 167 (18.3) 2 (0.2) 169 (18.5)
Secondary 366 (40.1) 17 (1.9) 383 (42.0)

Total 885 (97.0) 27 (3.0) 912 (100)

CUA: congenital uterine anomalies. All percentages are based on N = 912.
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commonest type of CUA found by HSG was the 
arcuate uterus [Figure 2]. No significant correlation 
was found between the presence of CUA and the 
type of infertility.

 Fallopian tube blockage was reported in 203 
(22.3%) patients. The prevalence of tubal blockage 
among those investigated for primary infertility was 
80 of 203 (39.4%), of whom 123 of 203 (60.6%) 
were investigated for secondary infertility. Most the 
patients with fallopian tube block were aged ≥ 30 
years (145 of 203; 71.4%). Figures 3a and 3b show 
the prevalence of fallopian tube block according to 
infertility type and age groups, respectively.

eight of the 27 (29.6%) patients diagnosed with 
CUA were found to have a tubal blockage in the 

same HSG. Bilateral tubal block was found in two 
patients; one had an arcuate uterus anomaly and the 
second had a bicornuate uterus. The remaining six 
patients had unilateral tubal blockage with arcuate 
uterus anomaly. All patients with concurrent arcuate 
uterus and tubal blockage were investigated for 
secondary infertility. In contrast, only one patient 
with bicornuate uterus and bilateral tubal blockage 
was investigated for primary infertility.

In the current cohort, 180 of 912 (19.7%) 
women suffered pregnancy loss. CUA was reported 
in seven of these 180 patients (3.9%). There was one 
case (0.6%) with tubal blockage and arcuate uterus 
form of CUA [Table 3].

D I S C U S S I O N
HSG is a common method to investigate infertility, 
probes the uterine cavity and the uterine tubes. 
even though other modalities such as hysteroscopy, 
sonohysterogram, and magnetic resonance imaging 

Table 3: Normal uterus and congenital uterine 
anomalies (CUAs) found in hysterosalpingogram of 
n = 180 subjects who suffered a loss of pregnancy.

Age group Uterus Total 
n (%)

Normal 
n (%)

CUA 
n (%)

< 30 years 76 (42.2) 1 (0.6) 77 (42.8)
≥ 30 years 97 (53.9) 6 (3.3) 103 (57.2)

All percentages are based on n = 180.
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Figure 3: Distribution of fallopian tube blockage among N = 912 patients based on (a) the type of infertility 
and (b) age group. 
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Figure 2: Number of patients with different 
types of congenital uterine anomalies detected by 
hysterosalpingography.
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evaluate the uterine cavity and CUAs more 
accurately,14,17–21 HSG remains the most popular 
initial test.14

The prevalence of CUAs varies widely 
because of different diagnostic procedures and 
the subjectivity in the criteria used for diagnosis 
as well as the inconsistencies in interpreting the 
CUA classification.22–24 The prevalence of CUA 
in the infertile Omani women in this study was 
3.0%. The patients with a history of pregnancy loss 
formed 3.9%. These levels are consistent with many 
published studies,23,25,26 though some others reported 
higher prevalence rates.25 Our results, as do other 
studies, emphasize the discrepancies in the reported 
prevalence which could be attributed to some 
reporters subjectively classifying cases of uteri with 
minor indentations as ‘normal’ and those with more 
pronounced indentations as ‘sub-septate uteri’. 9,10,25,27

An arcuate uterus was the most common type 
of CUA diagnosed in the cohort we studied. This 
finding goes hand in hand with what has been shown 
in some publications.23,28 However, Nahum et al,28 

found septate uterus to be the most common CUA 
type in their Saudi Arabian cohort. Considering the 
ethnic similarities between Saudis and Omanis, this 
discrepancy could be attributed to adopting different 
methods of investigation, variable classification 
systems, and the subjectivity of the reporters from 
either side. 

Another Saudi Arabian study, using methods 
similar to ours, studied HSG reports of 117 Saudi 
women with fertility issues.14 The incidence of primary 
infertility was 41% against 44% in our study. The Saudi 
women with primary infertility tended to be younger 
and more prone to anomalies than their counterparts 
with secondary infertility. Further, 81.2% of the 
Saudi cohort had fallopian abnormalities and 23% 
had uterus-related defects.14 A recent study, also from 
Saudi Arabia, reported uterine malformations in 6.8% 
of their cohort of 75 patients against our 3%.28 Part 
of the differences in the findings of these two Saudi 
studies vis-à-vis ours is perhaps due to their much 
smaller cohorts—117 and 75, compared to our 912. 
Differing and conflicting results make it difficult to 
compare the studies from different parts of the world. 
An additional skewing factor affecting international 
comparisons is the likelihood of genetic and cultural 
heterogeneity between study populations.25,29

Our study suggests that CUA is more common 
in Omani patients with secondary infertility. Most 

women with CUA remain asymptomatic, especially 
those having the types of abnormalities found in our 
cohort30 in whom the most common CUA type was 
arcuate uterus. There has been a longstanding debate 
about the existence and significance of the arcuate 
uterus, as it is regarded as a minor anomaly by most 
common classification systems: the european Society 
of Human reproduction and embryology - european 
Society of Gynecological endoscopy and the American 
Society of reproductive Medicine systems.4 We 
found seven cases of CUA among 180 who suffered 
pregnancy loss (3.9%), six of which were arcuate 
uterus type. Other causes of pregnancy loss should 
be investigated as well, to clarify whether arcuate 
uterus anomaly was the major cause of the pregnancy 
loss reported here. Having said that, interpretation 
of results related to arcuate uterus relation with 
reproductive health should be taken with caution as 
until now there is no robust conclusion regarding the 
causes of infertility in patients presenting with CUA.25

The effect of different CUA forms on patients’ 
fertility and reproductive outcomes is debatable. 
Furthermore, a controversy is existing in the 
reproductive field regarding the proper management 
of patients with CUA to improve reproductive 
outcomes.25 As most published studies do not 
differentiate between individual types of CUA but 
present the data collectively, future studies should 
explore the types of CUA and suggest possible cause-
effect relationship between each type and its impact 
on fertility and overall reproductive health.

Tubal blockage was found in 29.6% of our 
patients. We also found tubal abnormalities to be 
more common than uterine anomalies, in agreement 
with some published studies.28,31 We found only one 
case with combined tubal blockage and uterine 
anomalies, similar to the report by Toufig et al.28 
More cases with unilateral tubal blockage were 
reported in our study in agreement with what was 
reported by some studies.28,32

No significant association was detected between 
the CUA and Fallopian tube blockage in our cohort, 
similar to Toufig et al.28 However, we found more 
cases with CUA and Fallopian tube blockage in 
patients investigated for secondary infertility in 
contrast to what is reported by Toufig et al.28 Having 
more cases with CUA investigated for secondary 
infertility provide reassurance of the mild effect of 
the type of CUA detected in the cohort we studied. 
Many studies reported arcuate uterus as a mild 
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anomaly and considering it as a normal variant is 
still debatable. More studies are needed to settle  
this uncertainty.

Furthermore, the relatively higher prevalence 
of fallopian tube blockage in patients investigated 
for secondary infertility necessitates further 
investigation. It is highly recommended to investigate 
such patients for pelvic inflammatory disease and 
sexually transmitted diseases, post delivery/abortion.

Among the several limitations of our study is 
its retrospective nature. Though our cohort was 
a large one, it was sourced from a single hospital. 
Another limitation was using HSG, which can 
only evaluate the interior contour of uterine cavity. 
Inclusion of patients evaluated for infertility alone 
is yet another drawback of our study as it may have 
missed asymptomatic women. Moreover, subjective 
variations in diagnosis among different radiologists 
reporting the results could not be avoided.

C O N C LU S I O N
This study, the first assessment of the prevalence 
and types of CUA in the Omani population, found 
CUAs in 3.0% of a cohort of 912 women. The most 
prevalent CUA type was arcuate uterus. We believe 
our findings will provide a background for future 
studies on CUA and female reproductive health. We 
recommend further investigations on the prevalence 
and characteristics of CUA in several institutions 
located in different parts of Oman. Studies that 
compare the diagnostic efficacy of HSG with other 
modalities are also suggested. Furthermore, we 
recommend prospective studies investigating the 
relationship between women’s reproductive health 
and different types of CUA.
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