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Abstract
Introduction. Uterine abnormalities are traditionally presented as the cause of pregnancy loss at specific 

time of pregnancy, mostly at the first or second trimester. The aim of the current study is to use ultrasound to 
identify the relationship between the incidence of uterine abnormalities and miscarriage at different stages of 
pregnancy. 

Patient and method. 174 cases of women with miscarriage have been examined by transabdominal and 
transvaginal ultrasound. The patient age was from (18 to 45) years and the data collected over eight month 
from five different hospitals. 

Results. The age group of (26-35 years) has the largest percentage of miscarriage among other tested age 
groups with 40.8% in (71cases). Also it was found that single miscarriage was presented in most of the cases. 
Miscarriage in women with uterine abnormalities was found in 46.6% of the cases. The major uterine anoma-
lies were bicornuate, septate, arcuate and unicornuate uterus which present in (24.69%, 19.75%, 9.88% and, 
7.41%) respectively. Other ultrasound findings were fibroid, cervical incompetence and endometriosis which 
occur in (14.81%, 13, 58 % and, 9.88%) correspondingly. 

Conclusions. Pregnancy loss is likely to occur in women with bicornuate and septate uterus more than any 
other uterine anomalies, while the incidences are fewer in women with unicornuate uterus. Furthermore, uter-
ine fibroid is present to be one of the major uterine diseases which can have negative impact on pregnant wom-
en, also cervical incompetence and endometriosis are considered as important factors, which can cause preg-
nancy loss that required further evidence.
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Introduction

Ultrasound (US) is one of the most widely used 
imaging technologies in medicine [1,2]. It is an im-
aging modality that makes tomographic images 
and collects information about the biological or-
gans. It has several facilities make it the first choice 
in the diagnosis of soft tissues. The main advan-
tages of ultrasound are: it can be transportable, 
painless and do not required needles or injections, 
inexpensive, in addition there is no ionizing radia-

tion making it as one of the safer method for the 
pregnant women scanning [3,4].

Ultrasound scanning can be used in the assess-
ment of female reproductive system at different 
stages of a woman’s age mainly at the menstrual 
cycle and menopause. Pelvic ultrasound helps in 
establishing diagnosis of uterine and ovarian mal-
formations, benign or malignant tumors, pelvic 
inflammatory disease (PID), pelvic ascites, tu-
bo-ovarian abscesses and evaluation of the ovula-
tory function [5,6]. However, the interpretation of 
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the findings requires excessive experience of the 
pelvic organs anatomy and pathology in ultra-
sound [7]. Furthermore, sonohystography (SHG), 
is a technique done by inserting a small amount of 
sterile saline solution into the uterus cavity, which 
can be used to study the internal structure of the 
uterus and fallopian tubes [8]. Also, many types of 
US examinations could add further diagnostic in-
formation of the pelvic region such as: standard 
gray scale, 3D ultrasound, or color Doppler ultra-
sonography [9]. Especially the uterine abnormali-
ties which is considered one of the causes of infer-
tility or recurrent miscarriage [10]. Uterine 
abnormalities may not be indicated unless women 
suffered from symptoms such as miscarriages or 
abnormal menstrual cycle. Female genital tract ul-
trasound can be performed either by transabdom-
inal with 3.5 MHz transducer, or with transvaginal 
6.5-7.5 MHz transducer [4,11].

According to the Iraqi Board for Medical Spe-
cializations library, there was no previous local ev-
idence cover all the subject of this research. How-
ever, some studies have been dealt with one or 
two types of uterine abnormalities such as uterine 
fibroid, cervical incompetence (CI), or specialized 
in uterine anomalies [12].

Method

A number of techniques have been developed 
to identify uterine abnormality. This study used 
two dimensional (2D) ultrasound procedures in or-
der to identify the uterine malformation in 174 
cases of women with miscarriage. The patient age 
was from 18 to 45 years. The data collected from 
September 2015 to April 2016. They were taken 
from five places, Baghdad Teaching Hospital, Radi-

ation Institution, Al-Zahraa Gynecologic Hospital 
in Baghdad and two private clinics.

The patients who have one or more pregnancy 
loss were included in the study whether they have 
uterine abnormality or not. They should have at 
least ultrasound scanning during their pregnancy 
to confirm real intrauterine pregnancy before they 
loss their fetus. On the other hand, patients who 
have only positive pregnancy test with specific 
miss period and Patients who have uterine abnor-
malities which are treatable at early stage of preg-
nancy were considered as not relevant to be in-
cluded. For example, women who had cervical 
cerclage for the CI were excluded.        

All patients were examined by ultrasound with 
transabdominal and transvaginal technique. 2D ul-
trasound was used to provide information regard the 
types, shape, size and place of any abnormalities. 

Ultrasound technique

The patients were requested to ultrasound 
exam by the physician according to the specific 
questioner about their history including previous 
scanning, miscarriage, infertility, pregnancy test or 
threatened abortion. Ultrasound exam includes 
both transabdominal and transvaginal US to as-
sess the types of uterine abnormality as shown in 
(figure 1). In transabdominal US the patient should 
fill the bladder to obtain clear image as full blad-
der moves bowel out from the pelvis into the ab-
domen, helping in visualization of the uterus and 
ovaries [2]. Small amount of gel put on the trans-
ducer or on the pelvic area to make better contact 
with skin [13]. The scan was performed through 
the lower abdomen by moving the transducer 
over the pelvis on the skin surface in longitudinal 

Figure 1. Types of US technique [33]

                   (A) Transabdominal US                                                                   (B) Transvaginal US
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and transverse plane. Curvilinear 3.5 MHz trans-
ducer was used for this purpose because this type 
of frequency has deep penetration which provides 
better visualization of the pelvic area [2,3]. 

In transvaginal U/S the patient should avoid 
the bladder. Small amount of gel was applied on 
the probe, then transducer wand inserted directly 
into the vagina using 6.5-7.5 MHz transducer 
which considered high frequencies with low pene-
tration to visualize the uterus more closely and get 
better image details [2,7,13].

Results

Simple statistical analysis was used to analyze 
the result quantitatively. In this study, 174 women 
with one or more abortion were scanned by ultra-
sound. Some of the patients were found to be suf-
fering from one of the uterine abnormalities, oth-
ers were normal. The distribution of the cases is 
presented with the tables and figures below.

Table 1 and Figure 2 show that the abortion 
were classified into three categories; single, 2-3 
and <3 abortion. Miscarriage is mainly occurring 
among age group of 26 to 35 years with 71 cases 
or 40.8% of cases and its shows significant correla-
tion. The majority of the cases about 35 cases suf-
fering from single abortion followed by 2-3 abor-
tion which was recorded in 31 cases, while <3 
abortions are present in few of the cases with only 
6 patients.

As can be seen from table 2, the largest ratio of 
abortion are presented in women with normal 
uterus approximately 53.4% (93 cases), while uter-
ine abnormalities are found in (46.6%) 81 of cases. 
Also it demonstrates that single abortion has the 
largest percentage in both present and absent of 
uterine abnormalities.

Table 3 demonstrates that 53.4% of the pa-
tients with miscarriage were diagnosed as normal 
with pelvic ultrasound. Also, women with single 
abortion represent the majority of the cases in 

Table 1. Relationship between the number of abortion and age group 

Age groups 
in years

Single Abortion 2-3 Abortions >3 Abortions Total
M.S. Sig.

No. % No. % No. % No. %
18-25 33 37.1 19 26.8 3 21.4 55 31.6 2.5 H.S.
26-35 35 39.3 31 43.7 5 35.7 71 40.8 2.4 S.
36-45 21 23.6 21 23.6 6 42.9 48 27.6 2.3 S.
Total 89 100.0 71 100.0 14 100.0 174 100.0 2.4 S.
MS = mean of score; HS =high significant; S = significant

Figure 2. Distribution of number of abortions according to age groups
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Table 2. Relationship between number of abortions and presence of uterine abnormality

Number of miscarriage

Uterine 
Abnormality

Single Abortion 2-3 Abortions >3 Abortions Total M.S. Sig.
No. % No. % No. % No. %

Present 42 47.2 32 45.1 7 50.0 81 46.6 2.43 S.
Absent 47 52.8 39 54.9 7 50.0 93 53.4 2.43 S.
Total 89 100 71 100 14 100 174 100 2.43 S.

Table 3. Ultrasound finding in each type of abortions

Abortions

Uterine Abnormalities
Single Abortion 2-3 Abortions >3 Abortions Total

No. % No. % No. % No. %
Normal 47 52.8 39 54.9 7 50.0 93 53.4
Bicournuate 10 11.2 7 9.9 3 21.4 20 11.5
Unicornuate 4 4.5 2 2.8 0 0.0 6 3.4
Septate 7 7.9 8 11.3 1 7.1 16 9.2
Arcuate 3 3.4 5 7.0 0 0.0 8 4.6
Endometriosis 4 4.5 3 4.2 1 7.1 8 4.6
Cervical Incompetence 6 6.7 3 4.2 2 14.3 11 6.3
Uterine Fibroid 8 9.0 4 5.6 0 0.0 12 6.9
Total 89 100.0 71 100.0 14 100.0 174 100.0

Table 4. The relationship between uterine abnormalities and types of abortion

Uterine Abnormalities
Abortions

Single Abortion 2-3 Abortions >3 Abortions
No. % No. % No. % Total % M.S. Sig.

Bicornuate 10 11.2 7 9.9 3 21.4 20 11.5 2.3 S.
Unicornuate 4 4.5 2 2.8 0 0.0 6 3.4 2.6 H.S.
Septate 7 7.9 8 11.3 1 7.1 16 9.2 2.3 S.
Endometriosis 4 4.5 3 4.2 1 7.1 8 4.6 2.3 S.
Cervical Incompetence 6 6.7 3 4.2 2 14.3 11 6.3 2.3 S.
Uterine Fibroid 8 9.0 4 5.6 0 0.0 12 6.9 2.6 H.S.
Arcuate 3 3.4 5 7.0 0 0.0 8 4.6 2.3 S.
Total 42 100 32 100 7 100 81 100 2.3 S.

Figure 3. Distribution of study sample according to types of uterine abnormalities
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most types of uterine abnormalities. For example, 
women with bicournuate uterus were recorded in 
10 patients with single abortion and in 7 and 3 pa-
tients of women with 2-3 and more than 3 respec-
tively.

Table 4 and figure 3 displayed the percentage 
of uterine abnormalities among female with mis-
carriage. It is clearly seen that bicornuate uterus 
occupied higher percentage than other abnormal-
ities, which identified in 24.69% of the abnormal 
cases, then septate uterus which noticed in 
19.75%. Unicornuate have the least incidence 
which present in only 7.41% of abnormal cases.

Discussions

Several factors have been recorded as etiologi-
cal causes of spontaneous abortions. This study 
was conducted on women who suffered from at 
least one miscarriage, then they scanned by ultra-
sound to diagnose if they have any uterine abnor-
malities as these are one of the main factors that 
have been implicated in the occurrence of recur-
rent miscarriage [10,14].

As shown in tables 1 and figure 2 the greatest 
percentage of miscarriage was presented in the 
age group (26-35) whether they were suffering 
from uterine abnormalities or not. This may be 
due to the main age of marriage in the area of 
study as registered by the Iraq Family Health Sur-
vey (2007), which identified that the average age 
of marriage is the age 25year and it is recorded in 
55.6% of married women [12]. 

Of the total cases of women with abortion 
about 81 patients or 46.6% of the cases have uter-
ine abnormalities including congenital and ac-
quired irregularities as shown in table 2. The most 
obvious finding to emerge from the analysis is that 
women with bicornuate uterus have the highest 
incidence of recurrent pregnancy loss with signifi-
cant correlation. It is recorded that 20 patients 
(24.69%) with one or more miscarriage is likely to 
have bicornuate uterus, as shown in figure 4. This 
represents 11 % of all the collected cases. This re-
sult is in consistent with previous studies which 
indicate that the prevalence of bicornuate uterus 
has the foremost prevalence among all types of 
anomalies and it could be found in 37% of patients 
with incomplete pregnancy [15,16]. However, sev-
eral studies have stated that frequency of septate 
uterus is greater than bicornuate uterus [15], 
while in current study septate uterus present as a 
second major defect of the uterus, which affected 
on the reproductive outcome. This defect is pres-
ent in 16 patients – 9.2% of all patients with preg-

nancy loss or 19.75% of the patients with uterine 
abnormality. Such deference in the results may 
relate to the differential diagnosis in each study 
which depends on the diagnostic techniques. For 
example, the diagnosis by 3D ultrasound [34], 
sonohysterography [35], and MRI can provide 
more information to differentiate between bicor-
nuate, septate and arcuate uterus [36].     

A significant ultrasound finding was uterine fi-
broid which represents 14.81% or 12 cases of the 
patients with spontaneous abortion. These find-
ings will doubtless be much scrutinized, but there 
are some immediately dependable conclusions for 
the effect of uterine fibroid on pregnancy out-
come. Previous study suggested that 10% of the 
patients with uterine fibroid is likely to have spon-
taneous miscarriage [17], whereas other study has 
found that only 4.5% of the females with uterine 
fibroid will develop pregnancy loss [18]. Other has 
deferent results and reported that miscarriage 
rate could reach 33.3% in patients with intramural 
fibroid [19]. Currently, not many studies have re-
ported correlation between fibroids and abortion. 
The overwhelming common studies in the litera-
ture reporting an elevation in the rates of abortion 
in patients with uterine fibroid [18,20,21]. Unfor-
tunately, their main concentration was infertility 
rates rather than miscarriage, while only a small 
number of researches have made a discrepancy 
about types of fibroids. For example, there is a sys-
tematic review found obvious relationship be-
tween the location of fibroids and spontaneous 
miscarriage rate. Pregnancy loss is likely to be 
higher with submucosal and intramural respec-
tively compared with women with normal uterus 
while, subserosal fibroids have hardly any effect 
on pregnancy [22]. Conversely, some studies es-
tablished that all types of fibroids may cause spon-
taneous miscarriage [23].

Other ultrasound finding was cervical incom-
petence (CI), in this condition the cervix is consid-
ered incompetent when it is unable to support a 
pregnancy until delivery. Typically, there is no 
symptom and the dilatation occurs in the second 
trimester which causes premature delivery 
[24,26], which considered one of the etiological 
factors that have negative effect on fetal placenta-
tion and can increase risk of miscarriage [15,25,32]. 
CI is presented in 13.58% of all aborted patients 
with abnormality as shown in figure 4. However, 
there is no much up to date evidence concerned 
with this subject. Old evidences were found that 
the incidence of CI among aborters is from 8 to 
15% [24,27]. This condition is mostly treatable at 
early stage of pregnancy which could decrease the 
rate of pregnancy loss [37].
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Both endometriosis and arcuate uterus are no-
ticed in same percentage of 9.88%. Endometriosis 
is a condition in which endometrial glands are pre-
senting at outside uterus [11]. Women with this 
condition will be under risk of early miscarriage or 
later pregnancy complications [10]. Recent study 
has supported this result and shown that women 
with endometriosis were 76% more likely to have 
a miscarriage than those who did not have the 
condition [29]. Also, this result is in accord with 
previous study by Salim et al. (2003), who illus-
trate that the incidence of arcute uterus is from 
1.0 to 16.9%. However, the effect of it on miscar-
riage remains unexplainable [30].

The final result was the unicornuate uterus 
which has the least incidence of the causes of mis-
carriage with 7.41%. This result is approved by Li 
et al. (2000), who illustrate that unicornuate uter-
us has poor impact on pregnancy and present in 
4.4% of the women with recurrent abortion [31]. 
Other study illustrates that four of five patients 
with unicornuate will suffer from early pregnancy 
loss [15].

In general, ultrasound finding of uterine abnor-
malities was established in 46.6% of the aborted 
patients compared with 53.4% with normal uter-
us. This high percentage is related to combination 
of the congenital & acquired abnormality of the 
uterus. The prevalence of major uterine anomalies 
such as bicornuate, unicornuate, septate and arcu-
ate uterus was 28.7% and acquired abnormalities 
were about 18% among all women with miscar-
riages. These findings were comparable to the 
finding of the previous research which finds ap-

proximately the same results [38]. These results 
suggest that uterine abnormalities were found in 
high percentage of Iraqi women, so these data 
must be carefully interpreted to identify the pri-
mary causes such incidence. 

Conclusions

The present study was designed to determine 
the prevalence of uterine abnormality in aborted 
women. The results of this investigation show that 
less than half of women (46.6%) have uterine ab-
normalities and more than half of the cases look 
normal on ultrasound. The main age group was 
from 26-35 years with all number of abortions and 
the majority of the patients (51%) have single 
abortion. The most obvious prevalence of uterine 
anomalies was bicornute uterus presenting in 20 
patients followed by septate uterus which estab-
lished in16 of the inspected women. However, 
only 6 cases of 147 have unicornuate uterus. Oth-
er ultrasound findings of the patient with preg-
nancy loss were uterine fibroid, CI and endometri-
osis which indicated in 14.81%, 13.58% and 9.88 % 
respectively. The empirical findings of this study 
provide new evidence regard the incidence of 
uterine anomalies and pathology among women 
with abortion bases on ultrasound scanning. 
Therefore, further research needs to examine 
more closely the links between each type of ab-
normalities and pregnancy loss. Also it could be 
carried out on uterine abnormalities using other 
diagnostic modalities. 
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