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ABSTRACT

There is a growing global trend in infertility, with the majority of the burden in sub-Saharan Africa. Structural
damage to the reproductive tract from infection and complications from unsafe procedures has been implicated.
Hysterosalpingography is readily available and relatively affordable for assessing the degree of obstruction in
these structures, and it remains a dependable tool despite the advent of more advanced radiological tests. The
study aimed to evaluate the outcomes of hysterosalpingograms in women with infertility by assessing the
structural abnormality of the uterus, fallopian tubes, and the cervix at a public health institution in North Central
Nigeria. A retrospective cross-sectional study evaluating the outcomes of hysterosalpingography (HSG) among
infertile women attending the gynecological clinic of the University of Ilorin Teaching Hospital (UITH) over 3
years, from January 2022 to December 2024. Relevant data were collected from available records, coded, and
analyzed using the Statistical Package for the Social Sciences (SPSS) version 27.0, and the results were presented
in frequency tables. During the period, 102 records of infertile women who underwent HSG were reviewed, with
ages ranging from 21 to 45 years. The majority of women were married and nulliparous. About 52% had
undergone previous surgery/procedures, and secondary infertility was more common than primary. Uterine
fibroids (31.4%) were the most common finding on HSG; 27.5% had some form of tubal blockage, and 25.5%
had pelvic adhesions. Hysterosalpingogram is a valuable diagnostic tool in infertility work-up, helping to identify
possible etiologies and guide clinical decisions.
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The prevalence in Africa, especially in Sub-
Saharan Africa, appears to be relatively high,
ranging from 20% to 60% of cases.® This high
rate is thought to be a result of complications
from unsafe abortion, high rates of sexually
transmitted diseases, and puerperal pelvic
infections.” Studies in Nigeria estimated the
infertility rate as high as 45%, presumably from
structural and hormonal disorders such as tubal,

INTRODUCTION

Infertility is a major global health concern,
regarded as a major source of stigma and often a
significant cause of divorce in African
society.>* It is defined as a couple's failure to
achieve conception after one year or more of
regular  unprotected sexual intercourse.*
Globally, approximately 15% of couples

experience infertility at one point or another in uterine, cervical, and ovulatory factors, with

the.ir lifetime, with prevalences in the US and UK tubal factor alone accounting for approximately
estimated as 10% and 6%, respectively. " 40, 1011

Infertility can be primary if the woman has never
conceived, and secondary is failure to get
pregnant after a previous pregnancy, which may
or may not have resulted in a live birth.

Fallopian tubes and the endometrial cavity are
pertinent to normal human fertility, as they
provide a conduit for fertilization, transport the
fertilized ovum, and facilitate its eventual
implantation into the receptive endometrium.
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Also, the fallopian tubes are specifically prone to
infections and damage from surgical procedures,
which impair the endosalpinx and the delicate
fimbriae. Assessment of the fallopian tubes is an

integral part of the fertility work-up for women.
12

The structural findings in the female reproductive
system are best assessed by
hysterosalpingography (HSG), which remains a
valuable screening tool. It is a minimally
invasive, cost-effective, readily available,
simple, and generally safe procedure. It has a
specificity of 83% and a sensitivity of 65% in
detecting tubal blockage.'? According to the
American Society for Reproductive Medicine
(ASRM), HSG is the first-line test for evaluating
tubal patency.®

Other imaging modalities include transvaginal
ultrasound scan (TVS), Sono-
hysterosalpingogram  Magnetic ~ resonance
imaging (MRI scan), and hysteroscopy. The TVS
is readily available, highly sensitive, and
accurate, but with some limitations in assessing
tubal pathologies. MRI is also highly sensitive,
especially for evaluating congenital Miillerian
duct anomalies; however, it has a limited role in
assessing tubal abnormalities. Hysteroscopy is
another invaluable complementary tool, even
though it appears expensive and not readily
available in sub-Saharan Africa. Therefore, HSG
remains a very important diagnostic test for
uterine and tubal abnormalities in the evaluation
of couples with infertility and subfertility in low
and middle-income countries, where the burden
of childlessness is enormous and with limited
access to advanced reproductive techniques due
to their affordability and socio-cultural as well as
religious beliefs."

This is a retrospective study, and the aim is to
evaluate the outcome of HSG in women with
infertility by assessing the structural abnormality
of the uterus, fallopian tubes, and cervix. This, in
turn, helps provide valuable data in improving
the quality of health care delivery and informs
evidence-based practice in the management of
infertility in our setting.

MATERIALS AND METHODS

This was a retrospective cross-sectional study
evaluating the outcomes of
hysterosalpingography (HSG) among infertile
women attending the gynecological clinic of the
University of Ilorin Teaching Hospital (UITH)
over a 3-year period, from January 2022 to
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December 2024. The University of Ilorin
Teaching Hospital is a public tertiary referral
hospital with a gynecological clinic where
specialist consultants manage infertility cases.

Study population

The study included women aged 18 to 45 years
presenting with either primary or secondary
infertility. Patients with complete medical
records, including detailed HSG results, were
included in this study. In contrast, women with
prior surgical interventions affecting the
reproductive tract, such as bilateral tubal ligation
or hysterectomy, were excluded. Additionally,
HSG performed for non-fertility-related
indications was not included.

Hysterosalpingography procedure

Hysterosalpingography was performed during
the proliferative phase of the menstrual cycle
(days 6-12) using a water-soluble contrast
medium. Following written consent, the patients
were given parenteral analgesia and a
spasmolytic agent to minimize the discomfort
and cramps associated with the procedure. A
sterile bi-valve speculum was introduced to
expose the cervix. The anterior lip of the cervix
was grasped with a vulsellum forceps, then
pulled outward to align the uterus for easier flow
of the contrast and better results. Under
fluoroscopic  guidance, the medium was
introduced into the uterine cavity to assess
uterine contours, fallopian tube patency, and
peritoneal spillage. The results were categorized
into three broad groups: normal uterine cavity
with bilateral tubal patency; uterine anomalies,
including structural abnormalities such as
fibroids or congenital malformations; and tubal
abnormalities, including unilateral or bilateral
tubal blockage and hydrosalpinx.

All procedures adhered to standard -clinical
protocols and were interpreted by experienced
radiologists. Abnormalities were confirmed by
consensus review to minimize interobserver
variability.

Data collection

Patient data were obtained from hospital records,
including sociodemographic  characteristics,
clinical histories, and HSG findings. Key
variables extracted included age, duration of
infertility, type of infertility (primary or
secondary), previous diagnosis of pelvic
inflammatory disease (PID), or prior surgical
interventions. HSG findings were documented

215



Hysterosalpingogram Outcomes in Women with Infertility attending the Gynecological clinic of a public tertiary health
institution in North Central Nigeria: A 3-year retrospective review

under predefined categories, focusing on uterine
abnormalities, tubal blockages, and peritoneal
spillage. To ensure consistency and accuracy,
data were independently verified by researchers.

Data analysis

Collected data were coded and analyzed with the
statistical package for social sciences (SPSS),
IBM version 27.0 (Armonk, NY). Descriptive
statistics were used to summarize patients’ socio-
demographic characteristics, clinical parameters,
and HSG findings. The results were presented in
frequency tables.

Ethical consideration

Ethical approval was sought from the ethical
review committee of the University of Ilorin
Teaching Hospital. Patient confidentiality was
maintained through data anonymization, and
records were securely stored to prevent
unauthorized access, ensuring compliance with
international research standards. The retrieved
data were used solely for research.

RESULTS

A total of 102 HSG reports and medical records
were reviewed between January 2022 and
December 2024. The age range in this study was
21 to 45 years, with the highest percentage
(28.4%) between 36 and 40 years, and the lowest

(12.7%) between 41 and 45 years. Most of them
were married (94.1%) and from the Yoruba tribe
(84.3%), while a quarter of them (74.5%) were
Muslims. About half of them (47.1%) were
educated to the tertiary level (Table 1).

Majority of participants  (67.6%) were
nulliparous, with 20.6% primiparous. Among
those with previous pregnancy losses, (38.2%)
were spontaneous, and (26.5%) terminated their
pregnancies voluntarily. About half of these
women (52%) have had previous surgery or
procedures; the majority were D & C (51%) and
MVA (39.6%). Most (79.4%) of the patients have
no child alive. (Table 2)

Majority (73.5%) had secondary infertility, while
only 26.5% had primary infertility. About 55.9%
of them had infertility for less than 4 years. The
majority (73.5%) had no prior history of PID. In
comparison, uterine (20.6%), tubal (17.6%), and
male (14.7%) factors were the most commonly
suspected causes of infertility on HSG in our
patients (Table 3). Uterine fibroid (31.4%) was
the most common uterine factor, while tubal
blockage accounted for 27.5% of tubal factors.
Only 12.7% had bilateral tubal blockage
compared to 7.8% who had a left blocked tube
and 6.9% on the right side; and 25.5% of the
patients had pelvic adhesions (Table 4).

Table 1: Socio-demographic characteristics of infertile women

Variable Frequency Percentage (%)
Age

21-25 17 16.7
26-30 18 17.6
31-35 25 24.5
36-40 29 28.4
41-45 13 12.7
Marital status

Single 2 2.0
Married 96 94.1
Divorced 4 3.9
Occupation

Primary 10 9.8
Secondary 39 38.2
Tertiary 48 47.1
Others 5 4.9
Ethnicity

Yoruba 86 84.3
Igbo 7 6.9
Hausa 3 2.9
Others 6 5.9
Religion

Islam 76 74.5
Christianity 26 25.5
Others 0 0.0
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Table 2: Gynecological and reproductive parameters of infertile women

Variable Frequency Percentage (%)
Parity

0 69 67.6
1 21 20.6
2 8 7.8
3 1 1.0
4 3 2.9
No of living Children

0 81 79.4
1 16 15.7
2 2 2.0
4 1 1.0
5 2 2.0
Regularity of menstrual cycle

Irregular 41 40.2
Regular 61 59.8
Pregnancy loss

Spontaneous Miscarriage 36 38.2
Voluntary termination of 27 26.5
pregnancy

No pregnancy loss 36 353
Previous procedure

Yes 53 52.0
No 49 48.0
Type of surgery/procedure n=53

Exploratory 1 1.9
D&C 27 51.0
MVA 21 39.6
Abdominal myomectomy 2 3.8
Adhesiolysis + IUC 2 3.8

Table 3: Types, duration, and causes of infertility in women

Variable Frequency Percentage (%)
Type of infertility

Primary 27 26.5
Secondary 75 73.5
Duration of infertility in years

<4 57 55.9
=5 45 441
Previous history to suggest PID

Yes 27 26.5
No 75 73.5
Suspected cause of infertility

Tubal factor (obstruction) 18 17.6
Anovulation 23

Unexplained 3 2.9
Male factor 15 14.7
Uterine factor 21 20.6
Others 22 21.6
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Table 4: HSG findings of women with infertility

Variable Frequency Percentage (%)

Tubal blockage

Right 7 6.9

Left 8 7.8

Both 13 12.7

No 74 72.5

Hydrosalpinx

Right 5 4.9

Left 3 2.9

Both 1 1.0

No 93 91.2

Uterine fibroid

Yes 32 314

No 70 68.7

Uterine synechia

Yes 14 13.7

No 88 86.3

Congenital anomaly

Yes 0 0.0

No 102 100.0

Cervical appearance

Normal 89 87.3

Irregular 4 3.9

Stenosis 9 8.8

Pelvic adhesion

Yes 26 25.5

No 76 74.5

infertility in 65% of women undergoing HSG,

DISCUSSION emphasizing the role of prior reproductive events and

This study analyzed the hysterosalpingography
outcomes of 102 women with infertility attending the
gynecological clinic at the UITH between January
2022 and December 2024. Most participants were
aged 3640 years, with nearly 94% being married.
This age distribution is consistent with findings from
other regions in Nigeria. '»!5® The lowest
representation was observed in the 41-45-year age
group, similar to reports from Lagos and Zaria. '
These findings highlight that infertility affects women
across the reproductive age spectrum. The high
proportion (79.4%) of married women without a
living child underscores the significant social,
psychological, and marital consequences of infertility
in this setting, where childbearing remains central to
marital stability and social status. '*!3

The predominance of secondary infertility (73.5%) in
this study is consistent with earlier Nigerian and
African reports, where secondary infertility often
exceeds primary infertility due to the high prevalence
of preventable reproductive tract infections such as
post-abortal sepsis, puerperal sepsis, and sexually
transmitted diseases. ®'%22! In Abakaliki, South-
Eastern Nigeria, Nwankwo et al. reported secondary
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their complications.?’ Similar patterns have been
documented across Nigeria and sub-Saharan Africa,
where unsafe abortion practices, poorly managed
pelvic infections, and limited access to quality
obstetric care are common contributors. *'“!7 These
contextual factors likely explain the high proportion
of secondary infertility in our cohort, especially given
the substantial proportion of women with previous
dilatation and curettage (51%) or manual vacuum
aspiration (39.6%) in their surgical histories.

Most women demonstrated bilaterally patent fallopian
tubes, while 12.7 % had bilateral tubal blockage and
25.5% had pelvic adhesions. The prevalence of tubal
obstruction is comparable to findings from several
Nigerian HSG series, where tubal abnormalities have
been reported in approximately 22-45% of infertile
women. For example, Okafor et al.'® in Nnewi found
tubal pathologies in 43.5% of women, with bilateral
tubal occlusion in 18.7%, while Adedigba et al.'” in
Lagos reported tubal pathologies as the predominant
abnormality in about one-third of patients.!®!” Studies
from other African settings, including Uganda and
Sudan, similarly highlight tubal blockage as the
commonest structural cause of female infertility.!*?*
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In our cohort, the prevalence of bilateral tubal
blockage (12.7%) is slightly lower than some of these
reports, which may reflect differences in population
risk profiles, prior antibiotic use, referral patterns, or
technical and interpretive variations in HSG.

Hydrosalpinx was identified in 8.8% of participants, a
frequency consistent with reports ranging from 4% to
14% in similar studies.">?*?3 In a large Nigerian
series, hydrosalpinx was reported as an increasingly
recognized contributor to tubal factor infertility, often
linked to longstanding pelvic infections and
adhesions.!"'* The relatively modest prevalence in
this cohort may reflect earlier presentation before
advanced tubal damage, under-recognition of subtle
radiologic features, or prior treatment of pelvic
infections. Nevertheless, hydrosalpinx remains
clinically significant due to its adverse effects on
natural conception and assisted reproductive
technology outcomes, warranting careful evaluation
and appropriate management. '617.23.25

Uterine fibroids were the most common uterine
abnormality detected, occurring in 31.4% of women.
This finding is consistent with emerging local data
showing fibroids as increasingly prominent HSG
findings among infertile women, in some cases
surpassing tubal pathologies.!> A five-year review
from Lagos State University Teaching Hospital
similarly reported fibroids as the most frequent
abnormality on HSG.!> While fibroids are highly
prevalent in women of African descent, their
contribution to infertility depends on size, location,
and distortion of the uterine cavity; thus, their frequent
detection in this study population underscores the
importance of integrating transvaginal ultrasound and,
where appropriate, hysteroscopy or MRI for more
precise characterization and targeted management. 2

Uterine synechiae were identified in 13.7% of
participants, while pelvic adhesions were present in
approximately one quarter of the cohort. These
findings are clinically plausible given the high rate of
prior intrauterine procedures observed in this
population. Intrauterine and pelvic adhesions have
been widely linked to repeated uterine instrumentation
and post-abortal or postpartum infections in African
settings.!417.20

CONCLUSION

This study highlighted the significance of using a
contrast-based radiological evaluation to test for
structural abnormalities of the reproductive tract in
women with infertility, further buttressing the fact that
HSG is still relevant in modern clinical practice
despite the development of newer diagnostic tools
from technological advancement.
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