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Aim and Background: Hysterosalpingography (HSG) is routinely employed in 
evaluating infertility to detect uterine and tubal abnormalities. This study aimed to 
determine the frequency and types of hysterosalpingographic abnormalities among 
women presenting with primary and secondary infertility. Material and Method: A 
descriptive cross-sectional study was conducted from December 2024 to May 2025 
at Sheikh Zayed Hospital, Rahim Yar Khan. A total of 103 women aged 18-40 years, 
experiencing infertility for ≥12 months, underwent HSG. Abnormalities assessed 
included uterine fibroids, adhesions, congenital anomalies, hydrosalpinx, and tubal 
occlusion. Data analysis employed SPSS version 26. Results: Mean age was 29.7 ± 5.1 
years, with average infertility duration of 3.8 ± 2.4 years. Primary infertility was 
observed in 61 (59.2%) and secondary in 42 (40.8%) women. Overall, 80 (77.7%) 
had abnormal HSG findings, significantly higher in secondary (88.1%) versus 
primary infertility (70.5%; p=0.031). Uterine abnormalities occurred in 33 (32%), 
including fibroids 14 (13.6%), polyps or adhesions 8 (7.8%), congenital anomalies 5 
(4.9%), and Asherman's syndrome 6 (5.8%). Tubal pathology was identified in 54 
(52.4%) women, including tubal occlusion 41 (39.8%), bilateral occlusion 18 
(17.5%), unilateral occlusion 23 (22.3%), and hydrosalpinx 14 (13.6%). Longer 
infertility duration (≥4 years) significantly correlated with abnormal findings (87.5% 
vs. 69.1%; p=0.042). Conclusion: HSG revealed a high frequency of tubal and uterine 
abnormalities, particularly among secondary infertility patients. Early evaluation via 
HSG can facilitate timely diagnosis and management, potentially improving 
reproductive outcomes. 

 
 

 

INTRODUCTION 
Infertility, defined as the inability to conceive after one 
year of unprotected intercourse, affects a substantial 
number of couples worldwide. It is estimated that 
approximately 10-15% of couples worldwide experience 
fertility issues, with nearly half of these cases attributed to 
female infertility factors [1–3]. Among the diagnostic 
modalities available for assessing infertility, 
hysterosalpingography (HSG) has emerged as a valuable 
tool for evaluating the female reproductive system [4]. 
Hysterosalpingography (HSG) is a widely utilized 
radiologic procedure in the evaluation of female infertility, 
which involves the imaging of the uterine cavity and the 
fallopian tubes after the introduction of a radio-opaque 
contrast medium. It plays an important role in determining 
the presence of common abnormalities, such as tubal 
occlusion, uterine fibroids, and polyps, which may 
significantly impact a woman's fertility potential [2,5]. 
Primary infertility refers to couples who have never 
achieved  a  pregnancy,  while  secondary  infertility 

encompasses those who have previously conceived but are 
unable to conceive again [6]. Assessing 
hysterosalpingographic findings in women with primary 
and secondary infertility is clinically important, as it helps 
pinpoint causes of subfertility that can often be treated. 
Recognizing these underlying issues may offer affected 
couples a clearer path to effective management, easing the 
emotional burden that comes with the struggle to conceive 
[3,7,8]. 
Recent studies have shown that tubal and uterine 
abnormalities are frequently detected on 
hysterosalpingography in women being investigated for 
infertility. Omidiji et al. (2019) found that tubal 
pathologies were the most common, present in over a third 
of cases, with hydrosalpinx and adhesions also reported 
[9]. Gupta et al. (2023) observed that both primary and 
secondary infertility groups often had tubal blockages and 
peritubal adhesions, while hydrosalpinx was less common 
[10]. According to Reddy et al. (2019), most patients had 
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abnormal HSG findings, and congenital uterine anomalies 
were seen only in women with primary infertility [11]. 
This research proposal aimed to evaluate and analyze 
hysterosalpingographic findings among patients 
presenting with primary and secondary infertility. By 
delineating a wide range of hysterosalpingographic 
abnormalities and their association with infertility, we aim 
to enhance our understanding of the factors contributing 
to reproductive dysfunction and subsequently improve 
patient care. 

 

MATERIAL AND METHODS 
A descriptive cross-sectional study was conducted in the 
Department of Obstetrics and Gynecology at Sheikh Zayed 
Hospital, Rahim Yar Khan, over a six-month period from 
December 2024 to May 2025. Ethical approval for the 
study was obtained from the Institutional Review Board 
(IRB 778/IRB/SZMC/SZH, dated 21-09-2023) before 
starting the study. All participants were enrolled after 
obtaining written informed consent. A total of 103 women 
were included using non-probability consecutive sampling 
[10]. Inclusion criteria were female patients aged 18 to 40 
years, who had been trying to conceive through regular, 
unprotected intercourse for at least 12 months without 
success, attended the infertility clinic during the study 
period, were willing to undergo hysterosalpingography 
(HSG) as part of their evaluation. Women were excluded 
from the study if they had already been diagnosed with 
uterine or tubal problems using other tests, had a known 
allergy to the contrast dye used for HSG, were experiencing 
active pelvic infections or sexually transmitted diseases, 
had undergone HSG in the past, or had medical conditions 
like kidney problems that made the procedure unsafe. 
For the purpose of this study, infertility was defined as the 
inability to conceive after one year of regular, unprotected 
sexual intercourse. Primary infertility referred to women 
who had never conceived, while secondary infertility was 
defined as failure to conceive following a previous 
pregnancy. Hysterosalpingography (HSG) was considered 
a radiological test used to assess the shape and structure 
of the uterus as well as whether the fallopian tubes were 
open or blocked. A normal HSG was defined as a uterine 
cavity with regular pear-shaped outline and free spillage 
of contrast from both tubes. Abnormal findings included 
the presence of uterine fibroids (smooth, rounded filling 
defects), polyps or intrauterine adhesions (irregular cavity 
outline), hydrosalpinx (dilated, fluid-filled tubes), 
peritubal adhesions or kinking (irregular tube course), 
tubal occlusion (no contrast spillage), congenital 
anomalies such as uterine septum or bicornuate uterus, 
salpingitis isthmica nodosa (beaded tube appearance), and 
Asherman’s syndrome (filling defects indicating 
intrauterine adhesions). 
Data were collected using a structured interviewer- 
administered proforma. Information obtained included 
age, duration of infertility, history of previous pregnancies, 
miscarriages or abortions, and details of the HSG 
procedure and its findings. The HSG was performed by 
trained radiologists, and findings were documented as 
either normal or abnormal, with specification of the type 
of abnormality when present. 
All data were entered and analyzed using SPSS version 26. 

Quantitative variables such as age and duration of 
infertility were presented as mean and standard deviation, 
while categorical variables including type of infertility, 
presence of specific uterine or tubal abnormalities, and 
obstetric history were described as frequencies and 
percentages. The frequency of abnormal findings was 
compared between primary and secondary infertility 
using the Chi-square test or Fisher’s exact test where 
appropriate. Stratification was performed for age, 
duration of infertility, and prior pregnancy loss to evaluate 
their effect on study outcomes. A p-value less than 0.05 
was considered statistically significant. 

 

RESULTS 
A total of 103 women meeting the inclusion criteria were 
enrolled in the study. The mean age of participants was 
29.7 ± 5.1 years, ranging from 19 to 39 years. The average 
duration of infertility was 3.8 ± 2.4 years. Out of the total, 
61 patients (59.2%) presented with primary infertility, 
while 42 patients (40.8%) had secondary infertility. 
Regarding reproductive history, previous pregnancies 
were reported by 38 women (36.9%), all belonging to the 
secondary infertility group, while 65 women (63.1%) had 
never conceived. History of miscarriage or abortion was 
noted in 27 participants (26.2%), predominantly among 
those with secondary infertility. 

Table 1 
Frequency of Normal and Abnormal HSG Findings by Type 
of Infertility (N = 103)  

HSG Findings 
Primary 

Infertility 
(n = 61) 

Secondary 
Infertility 
(n = 42) 

Total 
(N = 103) 

p- 
value 

Normal HSG 18 (29.5%) 5 (11.9%) 23 (22.3%)  

    0.031 
Abnormal HSG 43 (70.5%) 37 (88.1%) 80 (77.7%)  

Among 103 participants, uterine abnormalities were 
present in 33 (32%). Submucosal fibroids were found in 
14 (14%), endometrial polyps or adhesions in 8 (8%), 
congenital anomalies in 5 (5%) including uterine septum 
in 3 (3%) and bicornuate uterus in 2 (2%), and Asherman’s 
syndrome in 6 (6%). Uterine pathology was more frequent 
in secondary infertility 19 (45%) than in primary 
infertility 14 (23%) (p = 0.018) (Table 2). 

Table 2 
Uterine Abnormalities on HSG by Type of Infertility (N = 103) 

Uterine Abnormality 
Primary 

Infertility 
(n = 61) 

Secondary 
Infertility 
(n = 42) 

Total 
(n = 103) 

p- 
value 

Any uterine abnormality 14 (23.0%) 19 (45.2%) 33 (32.0%)  

Uterine fibroids 6 (9.8%) 8 (19.0%) 14 (13.6%)  

Polyps or intrauterine 
adhesions 

3 (4.9%) 5 (11.9%) 8 (7.8%)  
   0.018 

Uterine septum 3 (4.9%) 0 3 (2.9%)  

Bicornuate uterus 2 (3.3%) 0 2 (1.9%)  

Asherman’s syndrome 0 6 (14.3%) 6 (5.8%)  

Fallopian tube abnormalities were identified in 54 (52%) 
of 103 patients. Tubal pathology was more frequent in 
secondary infertility 29 (69%) than in primary infertility 
25 (41%) (p = 0.009). Tubal occlusion was seen in 41 
(40%), with bilateral occlusion in 18 (18%) and unilateral 
occlusion in 23 (22%). Hydrosalpinx was present in 14 
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(14%), including left-sided in 6 (6%), right-sided in 4 
(4%), and bilateral in 4 (4%). Peritubal adhesions or 
kinking were observed in 9 (9%), and salpingitis isthmica 
nodosa in 5 (5%) (Table 3). 

Table 3 
Fallopian Tube Abnormalities by Type of Infertility (N = 103) 

Tubal Abnormality 
Primary 
(n=61) 

Secondary 
(n=42) 

χ² 
Value 

p- 
value 

Any tubal 
abnormality 

25 (41.0%) 29 (69.0%) 7.8546 0.005 

Tubal occlusion 
(any) 17 (27.9%) 24 (57.1%) 8.8962 0.002 

Bilateral tubal 
occlusion 

8 (13.1%) 10 (23.8%) 1.9727 0.160 

Unilateral tubal 
occlusion 

9 (14.8%) 14 (33.3%) 4.9506 0.026 

Hydrosalpinx (in 
patent tubes only) 6 (9.8%) 8 (19.0%) 1.7971 0.180 

Peritubal 
adhesions/kinking 4 (6.6%) 5 (11.9%) 0.8919 0.345 

Salpingitis Isthmica 
 Nodosa (SIN)  2 (3.3%) 3 (7.1%) 0.8041 0.369 

Abnormal HSG findings were observed in 40 (71%) of 
women aged ≤30 years and 40 (85%) of those aged >30 
years (p = 0.096). Among patients with infertility duration 
<4 years, abnormalities were seen in 38 (69%), compared 
to 42 (88%) with a duration ≥4 years (p = 0.042). Women 
with a history of miscarriage or abortion had a higher rate 
of abnormal findings, 25 (93%) versus 55 (72%) without 
such history (p = 0.037). Dual pathology was noted in 7 
(16%) with primary infertility and 13 (35%) with 
secondary infertility (p = 0.104) (Table 4). 

Table 4 
Abnormal HSG Findings Stratified by Clinical Variables 
(N=103)  

 
Stratification 
Variable 
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Age 
≤30 years 40 71.4% 2.77 

(0.096) >30 years 40 85.1% 

Duration of infertility 
<4 years 38 69.1% 4.14 

(0.042) ≥4 years 42 87.5% 

History of 
miscarriage/abortion 

Yes 25 92.6% 4.35 
(0.037) No 55 72.4% 

 
Dual pathology 
(uterine + tubal) 

Primary infertility 
group 7 16.3% 

 
2.64 

(0.104) Secondary infertility 
group 13 35.1% 

 

DISCUSSION 
Abnormal hysterosalpingography (HSG) findings were 
observed in 80 (77.7%) of the 103 women evaluated, 
consistent with rates documented in previous 
international literature. Aduayi et al. (2016) reported 
abnormal findings in 74.5% of Nigerian women 
undergoing infertility investigations, while Reddy et al. 
(2019) documented abnormalities in 87.4% of cases 
within an Indian population [11,12]. Conversely, normal 
HSG findings noted in 23 (22.3%) of the current cohort 
align within the broad range previously reported, varying 
between approximately 18% and 82% across infertile 
patient populations [13–15]. Significantly fewer normal 
HSG findings occurred in secondary infertility patients, 5 
(11.9%), compared to primary infertility patients, 18 

(29.5%), a trend that aligns with established literature 
emphasizing greater acquired reproductive tract 
pathology among women with prior conception history 
[9,16]. 
Uterine abnormalities were detected by 
hysterosalpingography (HSG) in 33 (32%) patients, a 
figure higher than previously reported prevalence ranging 
between 5–7% in primary infertility and 3–5% in 
secondary infertility cases [17]. Additionally, uterine 
filling defects, predominantly fibroids, were noted in 
22.9% in another study [9]. The predominant uterine 
anomaly identified in the current study was submucosal 
fibroids, present in 14 (13.6%) women, followed by polyps 
or adhesions in 8 (7.8%). Congenital uterine anomalies 
including septate uterus in 3 (2.9%) and bicornuate uterus 
in 2 (1.9%) were exclusively observed among primary 
infertility patients, corroborating prior reports [11,17]. 
Additionally, Asherman's syndrome occurred in 6 (5.8%) 
cases, exclusively within secondary infertility, a higher 
frequency compared to previous reports of approximately 
0.2% [16]. Prior miscarriage or abortion history 
significantly increased abnormal HSG findings, observed in 
92.6% versus 72.4% without such history (p=0.037) 
[9,12]. 
Tubal abnormalities were the predominant pathology 
observed on hysterosalpingography (HSG), identified in 54 
(52.4%) patients. Among these abnormalities, tubal 
occlusion was most frequent, detected in 41 (39.8%) 
patients, including bilateral occlusion in 18 (17.5%) and 
unilateral occlusion in 23 (22.3%). These results are 
consistent with as reported by previous studies ranging 
from approximately 20% to 41% in primary infertility and 
27% to 57% in secondary infertility cohorts [12,14,17]. 
Similar results were also reported by Omidiji et al. (2019), 
who noted tubal occlusion in around 35.1% of Nigerian 
women evaluated for infertility [9]. Conversely, higher 
rates of tubal abnormalities (66.4%) reported by Aduayi et 
al. (2016) highlight regional differences potentially related 
to variations in pelvic infection prevalence [12]. 
Hydrosalpinx was present in 14 (13.6%) participants, 
including left-sided in 6 (5.8%), right-sided in 4 (3.9%), 
and bilateral in 4 (3.9%) patients. These figures align 
closely with upper-limit frequencies (3–10%) reported in 
earlier studies primarily involving primary infertility 
populations [6,13,18], and specifically correspond to 
findings from Omidiji et al. (2019), who documented 
hydrosalpinx in approximately 9% of women, 
predominantly involving the left side [9]. 
Peritubal adhesions or tubal kinking were reported in 9 
(8.7%) patients, a lower frequency compared to previous 
research such as 14.7% by Omidiji et al. (2019) and 19.1% 
by Edzie et al. (2024) [9,16]. Comparatively higher 
prevalence of 68% was reported among Indian women 
evaluated for infertility [10]. Variations across these 
studies may reflect differing patient demographics, 
diagnostic criteria, and regional epidemiological patterns 
of pelvic inflammatory disease and prior surgical 
interventions [9,10]. Additionally, salpingitis isthmica 
nodosa (SIN) was detected in 5 (4.9%) of patients, 
considerably higher than the frequency (0.2%) reported 
by another previous study [12]. highlighting potential 
regional variations possibly due to chronic reproductive 
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infections, including genital tuberculosis. Clinical factors 
notably influenced the presence of abnormal 
hysterosalpingography (HSG) findings in this study. A 
significantly higher proportion (87.5%) of women with 
infertility durations exceeding four years showed 
abnormal findings compared to those with shorter 
durations (69.1%; p = 0.042). Similarly, women older than 
30 years exhibited more frequent abnormalities (85.1%) 
compared to younger patients (71.4%), although 
statistical significance was not attained (p = 0.096). Dual 
pathology involving simultaneous uterine and tubal 
abnormalities was observed more commonly in patients 
with secondary infertility (35.1%) relative to primary 
infertility (16.3%; p = 0.104). 
These findings correspond closely with established 
literature indicating a greater cumulative burden of 
acquired reproductive tract abnormalities in patients with 
previous pregnancies, abortions, or uterine interventions. 
Such data emphasize the continued relevance of early 
infertility assessment and preventive public health 
measures aimed at reducing reproductive tract infections 
and unnecessary uterine procedures, particularly in 
regions where advanced diagnostic modalities such as 
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