
          J Islamabad Med Dental Coll 2023         
 

310 
 

Open Access 

 
A Comparison of Hysterosalpingographic Results in Individuals 
Experiencing Primary and Secondary Infertility: A Prospective 

Approach 
 

Naushaba Malik1, Hinna Hanif Mughal2, Hassan Mumtaz3, Shahbakht Aftab4, Minaal Ahmed Khan5, 
Saima Bibi6, Rida Noor7 

1Consultant Radiologist, PESSI Hospital, Islamabad, Pakistan & Islamabad Diagnostic Centre, Islamabad, Pakistan; 2Benazir Bhutto 
Hospital, Rawalpindi, Pakistan; 3BPP University, London, UK; 4,7Postgradute Resident, Pakistan Institute of Medical Science, 

Islamabad, Pakistan,5House Officer, Pakistan Institute of Medical Science, Islamabad, Pakistan  
6Assistant Professor, Dept of Obs & Gynae, Holy Family Hospital, Rawalpindi 

A B S T R A C T

 
Authors’ Contribution: 
1Conception; Literature research;  
1,6 manuscript design and drafting; 2,3Critical 
analysis and manuscript review; 3Data 
analysis; 2,4,5,7 editing, Literature review 

Correspondence: 
Naushaba Malik 
Email: doctor.Noshi100@gmail.com 

Article info: 
Received:  October 31, 2023 
Accepted: December 30, 2023 

Cite this article: Malik N, Mughal HH, Mumtaz H, Aftab S, Khan MA, Bibi S, Noor R. A 

Comparison of Hysterosalpingographic Results in Individuals Experiencing Primary and 
Secondary Infertility: A Prospective Approach. J Islamabad Med Dental Coll. 2023; 12(4):310-
316. DOI: https://doi.org/10.35787/jimdc.v12i4.1053 

Funding Source: Nil 
Conflict of interest: Nil

I n t r o d u c t i o n  

The World Health Organization defines infertility as 

a disease of the reproductive system that makes it 

impossible to get pregnant after 12 months or more 

of regular unprotected sex. Infertility is a common 

problem affecting millions of people worldwide.1 

Primary infertility is commonly believed to be more 

prevalent than secondary infertility, but a review of 

studies found that secondary infertility is actually 

more common, with a global incidence of around 

15%.2 

The rates of infertility have remained relatively 

steady over the past few eras, despite the global 

Objective: This study aims to compare the HSG results in a study population having primary and secondary infertility.  
Methodology: We conducted a one-year prospective study at Islamabad Diagnostic Center in Islamabad, Pakistan 
after getting institutional review board approval. Sample size was calculated using online software “Raosoft” which 
estimated it to 242. All the patients who gave informed consent and having primary and secondary infertility were 
enrolled. Demographics of the patients including age, duration of infertility, and the presence of tubal and uterine 
abnormalities, were collected by reviewing clinical notes and X-ray findings. 
Results: Among 242 enrolled patients with infertility, the ratio of primary infertility was 70.27% (n=170) and that of 
secondary infertility was 29.75% (n=72). In both the groups, fallopian tube blockage was observed as a major 
abnormality that affected 20.00% (n=34/170) of patients with primary infertility and 30.55% (n=22/72) of patients 
with secondary infertility. Unilateral tube blockage was observed in 26.47% (n=9/34) whereas, bilateral blockage 
was observed in 29.41% (n=10/34) patients with primary infertility. 23.52% (n=8/34) of patients got affected with 
Bilateral hydrosalpinx, whereas unilateral loculated spill was perceived in 8.82% (n=3/34) patients.  
Conclusion: In this study, fallopian tube abnormalities were most predominant among barren women. So, taking 
deterrent actions and efficiently management of pelvic infections are indispensable in plummeting the 
manifestation of infertility resultant of the tubal issues. 
Keywords: Hysterosalpingography, Infertility, Subfertility, Tubal blockage. 
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trend of preferring fewer children. People with a 

history of chlamydia infection, pelvic surgery, 

endometriosis, or Mullarian duct abnormalities may 

have a higher risk of subfertility.3,4 

Tubal obstruction causes of infertility are more 

common in cases of secondary infertility, so routine 

fallopian tube evaluation is advisable for these 

cases.5,6 Polyps, irregularities in the uterine 

wall, fibroids, and congenital glitches contribute 

towards uterine causes of infertility. Up to 50% of 

patients facing repeated unsuccessful gestations 

have uterine abnormalities.4 

Fallopian tube problems can cause infertility in up to 

35-40% of people.7-9 They account for about 15-20% 

of primary infertility cases and up to 40% of 

secondary infertility cases. It's important for human 

fertility that the fallopian tubes stay open and work 

properly.10 These delicate tubes can be easily 

damaged by infections or surgery. This can affect the 

structure and function of the endosalpinx and 

fimbriae. 

In Hysterosalpingography (HSG) test, a doctor 

assesses the size, structure and function of fallopian 

tubes, uterus and cervix. The test is comparatively 

safer and inexpensive in comparison with other 

available tests that are considered to estimate these 

reproductive organs. The sensitivity and specifity of 

HSG for detecting tubal blockages is around 65% and 

83% respectively. Therefore, it is presumed that it 

can miss up to 35% of tubal blockages. HSG isn't as 

good at diagnosing problems outside of the fallopian 

tubes.11, 12 

One can check the uterine and fallopian tube health 

using Hysterosalpingography (HSG) more reliably 

than any other test. It can also show if there are any 

abnormalities in the uterus, such as adhesions or 

birth defects. The inside morphology of the fallopian 

tube and the uterus can be best predicted with an 

examination with HSG. Moreover, the problems 

associated with the linings of the uterus can also be 

best assessed with the test. Though HSG is relatively 

inexpensive and safer test, some potential risks are 

also associated with it including exposure to 

radiation, infection, pain and discomfort. 

This study aimed to compare the results of 

hysterosalpingography (HSG) tests in women 

suffering from primary and secondary infertility. 

M e t h o d o l o g y  

This prospective study was conceded at ‘Islamabad 

Diagnostic Centre’ Islamabad-Pakistan after getting 

approval from the institutional review board. The 

study was conducted from July 1, 2022 to June 30, 

2023. The sample size was calculated using online 

software “Raosoft” which estimated it to 242. All the 

patients who gave informed consent and having 

primary and secondary infertility were enrolled. 

Demographic data, including age, duration of 

infertility, and the presence of tubal and uterine 

abnormalities, were collected by reviewing clinical 

notes and X-ray findings. Before the procedure, an 

informed consent was taken from all the study 

participants. The study included women between 20 

and 45 years old who had both primary and 

secondary infertility for 1 to 15 years and had regular 

menstrual cycles. Similarly, women who had major 

surgery on their uterus and fallopian tubes were 

excluded from the study. Examinations with 

inconclusive results and studies that were not 

conducted for infertility were likewise eliminated 

from consideration. 

The hysterosalpingography (HSG) procedure were 

performed 7-10 days after the patient's 

menstruation as at this time there is almost nil 

chance of conception. It is optional to have analgesic 

one hour prior to the procedure as advised by the 

gynecologist.  Patients were positioned lying on their 

backs with their feet in stirrups (lithotomy position) 

on the X-ray table. A speculum inserted into the 

vagina to visualize the cervix. A 10F foleys catheter   

then carefully inserted into the cervix, ensuring a 

tight seal by inflating the bulb by distilled water (3-5 

ml).  5-10ml water-soluble iodine containing 

contrast (urograffin) injected into the uterine cavity 



          J Islamabad Med Dental Coll 2023         
 

312 
 

through the catheter. All procedure examined under 

fluoroscopic control. Usually four- six images of X-

ray taken, including uterus fallopian tubes, and the 

spillage of contrast into the peritoneal cavity. A last 

X-ray image taken after removal of catheter. 

Contraindications for this procedure included recent 

intrauterine interventions, current vaginal discharge 

or bleeding, prior salpingectomy, and a severe 

allergy to contrast material. 

After data cleaning process, all the data was 

analyzed using statistical software SPSS version 24. 

We presented descriptive stats as frequency, mean 

and percentage. To determine if there were any 

notable differences, a chi-square test was utilized. A 

P value of ≤0.05 was considered statistically 

significant. 

R e s u l t s  

The study included women between 18 and 45 years 

(in various age groups) old who had both primary 

(m=170) and secondary infertility (n=72) for 1 to 15 

years. The mean age of the participants was 28±2.00 

years with primary infertility and 32±4.22 with 

secondary infertility. The results are displayed in 

figure 1. Primary infertility was present in 21.17% of 

individuals aged 18 to 22 (n=36), 69.14% in the 23-

35 age group (n=118), and 9.4% in the 36-45 age 

group (n=16). 

 
Figure I: Age wise distribution of the study 

population. 

Table I: Types of Infertility in various age groups 

among the study participants. 

Age 

Group 

Patients 

with 

Primary 

infertility 

% 

Patients 

with 

Secondar

y 

infertility 

% 

18-22 36 21.17 12 16.66 

23-35 118 69.41 50 69.44 

36-45 16 9,41 10 13.88 

Total 170 100 72 100 

 

 In the same manner, secondary infertility was 

observed in 16.66% of individuals aged 18-22 (n=12), 

69.44% in the 23-35 age group (n=50), and 13.88% 

in the 36-45 age group (n=10). The results are shown 

in table 1. 

Out of 242 study participants, 63.63% (n=154) had 

regular periods, while 36.36% (n=88) had abnormal 

periods. The results are shown in figure 2.  

Among abnormal findings of HSG, fallopian tube 

blockage was the most common abnormality in both 

the study groups, affecting 20.00% (n=34/170) of 

patients with primary infertility and 30.55% 

(n=22/72) of patients with secondary infertility. The 

results can be shown in the figure 3. 

 

 
Figure II: Menstrual status of the study 

participants. 
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Figure III: Hysterosalpingography findings 

Of all patients with primary infertility, 26.47% 

(n=9/34) had one-sided tubal blockage and 29.41% 

(n=10/34) had bilateral tubal blockage. Bilateral 

hydrosalpinx was found in 23.52% (n=8/34) of 

patients, and unilateral loculated spill was seen in 

8.82% (n=3/34) of patients with primary infertility. In 

patients with uterine congenital abnormalities, 

5.88% (n=2/34) had a bicornuate uterus, 2.94% 

(n=1/34) had a unicornuate uterus, and 2.94%   

Normal case                                               Didelphys Uterus                                Bicornuate Uterus 

 

Unicornuate uterus.                            Bilateral cornual blockage.              Unilateral (R) sided loculated 

spillage. 

 

Hydrosalpinx                                         Unilateral Hydrosalpinx.                       Bilateral Hydrosalpinx & (L) 

Figure IV: Photographs showing various complications 

 

sided loculated spillage. 

spillage. 
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(n=1/34) had uterine didelphys. Similarly, the 

distribution among patients with secondary 

infertility can be seen as well. Overall results can be 

seen in figure 4 and table II. 

The distribution of normal and abnormal HSG can be 

explained with the help of figure V. 

 
Figure V: Type of HSG in study population 

D i s c u s s i o n  

Infertility is a major healthcare concern in Pakistan, 

as well as in developing countries around the world. 

It is the most common reproductive challenge, and 

the ability to have children is an important part of 

life, health, and marriage. A number of factors 

contributes towards the higher rates of infertility 

including poverty, lack of education, pollution, 

gender inequality, and infectious diseases. This has 

also worsened by the population control measures. 

In our society, having children is meticulously 

connected to happiness, social stability and overall 

health. So, being labelled as  barren every so often 

leads to mental and  social adverse outcomes. 

Causes of Infertility differ depending on the local 

population and geographical distribution. 

Consequently, it is significant to study local infertility 

factors and address them accordingly. 

Hysterosalpingography (HSG) has been used for over 

a century and is still the main imaging tool used to 

diagnose infertility.13 It is still a popular choice 

despite other, more complex methods being 

available because it is affordable, easy to access, 

minimally invasive, and easy to interpret. 

Our study found that infertility is most common in 

women aged 23-35, which is the peak of their 

reproductive years. The prevalence of infertility 

varies around the world, but in our study, primary 

and secondary infertility were equally common. This 

differs from previous studies in Nigeria, Pakistan, 

and Saudi Arabia, where secondary infertility was 

more common, and from a study in India, where 

primary infertility was more common. We also found 

that the type of infertility is related to the patient's 

age. 13-15 our study showed the existence of both the 

types in an age group of 23-35 years. 

Primary infertility patients are referred for 

hysterosalpingography earlier than secondary 

subfertility patients, possibly because they marry 

earlier and seek medical help sooner for social 

reasons.17-20 

80%

20%

Normal HSG Abnormal HSG

Table II: Hysterosalpingography findings of the 

study participants. 

Complications Primary 

infertility 

Secondary 

infertility 

Fallopian tube 

blockage 

20.00% 

(n=34/170) 

30.55% 

(n=22/72) 

Unilateral tubal 

blockage 

26.47% 

(n=9/34) 

27.27% 

(n=6/22) 

Unilateral loculated 

spill 

8.82% 

(n=3/34) 

18.18% 

(n=4/22) 

Bilateral tubal 

blockage 

29.41% 

(n=10/34) 

18.18% 

(n=4/22) 

Bilateral hydrosalpinx 23.52% 

(n=8/34) 

13.63% 

(n=3/22) 

U
te

ri
n

e
 P

at
h

o
lo

gi
e

s Unicornuate 

uterus 

2.94% 

(n=1/34) 

13.63% 

(n=3/22) 

Bicornuate 

uterus 

5.88% 

(n=2/34) 

4.54% 

(n=1/22) 

Uterine 

didelphys 

2.94% 

(n=1/34) 

4.54% 

(n=1/22) 

Normal 136 (80.0%) 50 

(69.44%) 

Total 170 (100%) 72 (100%) 
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Of those who undergo hysterosalpingography, 80% 

of primary infertility patients and 69.44% of 

secondary infertility patients have normal results. 

This is consistent with previous studies, which have 

found that structural abnormalities of the uterus 

and fallopian tubes are more common in secondary 

subfertility patients. 

Unilateral and bilateral tubal obstructions are 

predominant in women suffering from secondary 

infertility, as are uterine abnormalities. These 

increased rates of tubal and uterine abnormalities in 

secondary infertility patients may be due to factors 

such as PID (pelvic inflammatory disease) or 

previous surgical considerations.21 

In disparity, unilateral and bilateral hydrosalpinx are 

more commonly seen in primary infertility patients. 

This might be due to a developed incidence of PIDs 

among younger patients with primary infertility. 

C o n c l u s i o n  

In order to examine the uterine and fallopian tubes 

in women suffering from infertility, 

Hysterosalpingography (HSG) technique is 

commonly used. The technique is used to assess any 

blockages in the tubes or normal morphology of the 

uterus.  In this study most common factor found in 

infertile women was fallopian tube abnormalities. 

So, taking deterrent actions and efficiently 

management of pelvic infections are indispensable 

in plummeting the manifestation of infertility 

resultant of the tubal issues. 
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