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Running title: Hysterosalpingography findings in Enugu
Highlights
A retrospective review of 216 HSG records from Enugu, Nigeria, found a high burden of abnormal utero-tubal findings.
Abnormal HSG results accounted for 78.2% of examinations; uterine leiomyoma, peritubal adhesions and tubal occlusion were the leading findings.
Secondary infertility was the commonest clinical indication for HSG, supporting an important role for acquired reproductive tract disease.
The findings reinforce the value of HSG as an accessible first-line tubal patency and uterine cavity test in resource-limited fertility care.
Abstract
Background: Hysterosalpingography (HSG) remains a widely available first-line imaging investigation for tubal patency and uterine cavity assessment in infertility work-up, particularly in settings where laparoscopy, hysteroscopy and contrast sonography are not universally available. Objective: To determine the pattern of HSG findings, age distribution and clinical indications among women undergoing HSG in Enugu metropolis, South-East Nigeria. Methods: This retrospective descriptive study reviewed 216 complete HSG reports from the Radiology Department of Good Shepherd Specialist Hospital, Uwani, Enugu, covering January 2024 to June 2026. Data on age, clinical indication and HSG findings were extracted into a structured sheet and summarized using frequencies, percentages, mean, standard deviation and 95% Wilson confidence intervals for key proportions. Results: The mean age was 35.8 +/- 5.7 years (range, 22-48 years), and the largest age group was 35-39 years (32.9%). Abnormal HSG findings were recorded in 169/216 women (78.2%; 95% CI, 72.3-83.2), while 47/216 (21.8%; 95% CI, 16.8-27.7) had normal studies. The commonest findings were uterine leiomyoma (26.4%; 95% CI, 21.0-32.6), peritubal adhesions (20.8%; 95% CI, 16.0-26.7) and tubal occlusion/blockage (13.0%; 95% CI, 9.1-18.1). Secondary infertility was the main indication for HSG (54.6%; 95% CI, 48.0-61.1), followed by primary infertility (35.2%; 95% CI, 29.1-41.8). Conclusion: Structural uterine and tubal abnormalities were common among women referred for HSG in this facility, with secondary infertility predominating. Earlier fertility evaluation, improved prevention and treatment of pelvic infections, and integrated management pathways for fibroids and tubal disease may reduce the burden of infertility in this setting.
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1. Introduction
Infertility is a major reproductive health condition with medical, psychosocial and economic consequences for individuals and couples. The World Health Organization (WHO) estimates that approximately one in six people of reproductive age experience infertility during their lifetime and emphasizes the need for accessible, affordable and quality fertility care [1,2]. The 2025 WHO infertility guideline further stresses evidence-based prevention, diagnosis and treatment, including the need to reduce inequities in access to fertility services [3].
The diagnostic evaluation of infertility should be systematic, timely and cost-conscious, with initial emphasis on identifying common and treatable factors [4]. Tubal patency testing and uterine cavity assessment are central to the female infertility work-up because tubal disease, uterine cavity distortion, intrauterine adhesions and congenital uterine anomalies can directly impair conception or pregnancy maintenance [4-8]. Recent guideline and review literature continues to support HSG as a relevant first-line or early-line imaging test, even as sonographic alternatives such as hysterosalpingo-contrast sonography (HyCoSy) and hysterosalpingo-foam sonography (HyFoSy) expand in some settings [8-11].
Hysterosalpingography involves transcervical instillation of iodinated contrast medium with radiographic or fluoroscopic visualization of the uterine cavity, fallopian tubes and peritoneal spillage [7,8]. Its strengths include wide availability, relative affordability, ability to assess uterine morphology and tubal patency in a single examination, and potential therapeutic tubal flushing effects in selected patients [10,12,13]. Its limitations include discomfort, radiation exposure, contrast reactions, infection risk, false proximal tubal obstruction due to spasm and limited evaluation of extra-tubal pelvic disease compared with laparoscopy [8,14-16].
The role of HSG is particularly important in low- and middle-income settings where access to laparoscopy, hysteroscopy, HyCoSy/HyFoSy and assisted reproductive technology may be constrained by cost, equipment availability and specialized workforce limitations [15-22]. Nigerian studies have repeatedly documented high rates of abnormal HSG findings among women investigated for infertility, although the dominant abnormality varies by region and study population [15-24]. Tubal occlusion, hydrosalpinx and peritubal adhesions are commonly linked to pelvic inflammatory disease, post-abortal or postpartum infections and other acquired pelvic insults, while uterine leiomyomas and intrauterine adhesions contribute to uterine-factor infertility [15-25].
Local data are necessary because HSG patterns are influenced by age at presentation, type of infertility, infection burden, referral practices, prior pelvic surgery and local access to reproductive health services [16-24]. In Enugu metropolis, published information on HSG patterns remains limited despite the continued use of HSG for infertility evaluation. This study therefore examined HSG records from Good Shepherd Specialist Hospital, Uwani, Enugu, to describe the distribution of findings, age profile and clinical indications among women undergoing HSG.
2. Materials and methods
2.1 Study design and setting
This was a retrospective descriptive cross-sectional review of HSG records from the Radiology Department of Good Shepherd Specialist Hospital, Uwani, Enugu, Nigeria. The study period covered January 2024 to June 2026. The facility serves women referred from gynaecology and fertility clinics within Enugu metropolis and surrounding communities.
2.2 Study population and eligibility
The study population comprised women who underwent HSG for infertility-related or other gynaecological indications within the review period. Records were eligible if the HSG report contained complete information on age, indication and radiological findings. Incomplete, duplicated or unreadable records were excluded. A total of 216 complete records met the eligibility criteria and were included in the analysis.
2.3 HSG procedure and reporting
HSG was performed as part of routine clinical care. In standard practice, HSG is preferably scheduled during the early follicular phase after menstruation and before ovulation to reduce the risk of inadvertent pregnancy exposure [7,8]. Reports were interpreted by the attending radiology team using routine diagnostic categories, including normal study, uterine leiomyoma, peritubal adhesions, tubal occlusion/blockage, synechiae, hydrosalpinx, salpingitis isthmica nodosa, cervical incompetence and other findings.
2.4 Data extraction and variables
A structured data capture sheet was used to extract age, clinical indication for HSG and final HSG diagnosis from the radiology archive. Age was grouped as 20-24, 25-29, 30-34, 35-39, 40-44 and >=45 years. HSG findings were summarized both by diagnostic category and by overall status (normal versus abnormal). Clinical indications were categorized as secondary infertility, primary infertility, subfertility, recurrent spontaneous abortion, amenorrhea and post-myomectomy assessment.
2.5 Statistical analysis
Data were analyzed using descriptive statistics. Categorical variables were summarized as frequencies and percentages, and age was summarized using mean, standard deviation, minimum and maximum values. To improve precision reporting, 95% Wilson confidence intervals were calculated for key proportions. The study is reported in line with the principles of transparent observational reporting recommended by the STROBE statement [35].
2.6 Ethical considerations
This manuscript is based on retrospective hospital records. Before journal submission, the authors should insert the institutional ethics approval or waiver number and confirm that data were de-identified before analysis. No patient names or direct identifiers should be included in the submitted dataset or supplementary material.
3. Results
A total of 216 eligible HSG records were retrieved and analyzed. The mean age of the women was 35.8 +/- 5.7 years, with ages ranging from 22 to 48 years. The largest proportion of patients was within 35-39 years (71/216, 32.9%), followed by 30-34 years (63/216, 29.2%).
Table 1. Distribution of HSG findings among women undergoing HSG (N = 216).
	HSG finding
	Frequency
	Percentage (%)
	95% CI for percentage

	Uterine leiomyoma
	57
	26.4
	26.4% (21.0-32.6)

	Normal study
	47
	21.8
	21.8% (16.8-27.7)

	Peritubal adhesions
	45
	20.8
	20.8% (16.0-26.7)

	Tubal occlusion/blockage
	28
	13.0
	13.0% (9.1-18.1)

	Synechiae (uterine/cervical)
	13
	6.0
	6.0% (3.6-10.0)

	Hydrosalpinx
	10
	4.6
	4.6% (2.5-8.3)

	Other findings
	9
	4.2
	4.2% (2.2-7.7)

	Salpingitis isthmica nodosa
	6
	2.8
	2.8% (1.3-5.9)

	Cervical incompetence
	1
	0.5
	0.5% (0.1-2.6)

	Total
	216
	100.0
	-


Note. Percentages may not sum exactly because of rounding. Diagnostic categories reflect the dominant finding recorded in each report.
Uterine leiomyoma was the commonest recorded finding (26.4%), followed by peritubal adhesions (20.8%) and tubal occlusion/blockage (13.0%). Normal HSG studies accounted for 21.8% of cases.
Table 2. Clinical indications for HSG (N = 216).
	Indication
	Frequency
	Percentage (%)
	95% CI for percentage

	Secondary infertility
	118
	54.6
	54.6% (48.0-61.1)

	Primary infertility
	76
	35.2
	35.2% (29.1-41.8)

	Subfertility
	12
	5.6
	5.6% (3.2-9.5)

	Recurrent spontaneous abortion
	5
	2.3
	2.3% (1.0-5.3)

	Amenorrhea
	3
	1.4
	1.4% (0.5-4.0)

	Post-myomectomy assessment
	2
	0.9
	0.9% (0.3-3.3)

	Total
	216
	100.0
	-


Secondary infertility was the leading indication for HSG (54.6%), followed by primary infertility (35.2%). Other indications were relatively uncommon.
Table 3. Classification of HSG findings as normal or abnormal (N = 216).
	Finding status
	Frequency
	Percentage (%)
	95% CI for percentage

	Normal findings
	47
	21.8
	21.8% (16.8-27.7)

	Abnormal findings
	169
	78.2
	78.2% (72.3-83.2)

	Total
	216
	100.0
	-


Overall, 169/216 women had abnormal HSG findings. This high proportion indicates that most women referred for HSG in this facility had identifiable structural or functional reproductive tract abnormalities.
Table 4. Age distribution of women who underwent HSG (N = 216).
	Age group (years)
	Frequency
	Percentage (%)
	95% CI for percentage

	20-24
	7
	3.2
	3.2% (1.6-6.5)

	25-29
	31
	14.4
	14.4% (10.3-19.7)

	30-34
	63
	29.2
	29.2% (23.5-35.6)

	35-39
	71
	32.9
	32.9% (27.0-39.4)

	40-44
	36
	16.7
	16.7% (12.3-22.2)

	45 and above
	8
	3.7
	3.7% (1.9-7.1)

	Total
	216
	100.0
	-


Table 5. Mean age of women undergoing HSG.
	Variable
	Mean +/- SD
	Minimum
	Maximum

	Age (years)
	35.8 +/- 5.7
	22
	48


4. Discussion
4.1 Principal findings
This study found a high prevalence of abnormal HSG results among women undergoing infertility evaluation in Enugu metropolis. Abnormal findings accounted for 78.2% of examinations, and the leading abnormalities were uterine leiomyoma, peritubal adhesions and tubal occlusion. The age profile was concentrated in the 30-39 year range, and secondary infertility was the most frequent clinical indication. Together, these findings suggest a large contribution of both uterine and acquired tubal/peritoneal factors to infertility presentations in this setting.
4.2 Interpretation in relation to previous evidence
The high abnormality rate in the present study is comparable to several Nigerian reports in which HSG often identifies substantial utero-tubal pathology among women referred for infertility evaluation [15-24]. In Lagos, Makwe et al. reviewed 266 HSG records and reported a high burden of secondary infertility and tubal pathology among women attending a tertiary fertility clinic [15]. Adedigba et al. also demonstrated that abnormal HSG findings were significantly related to infertility patterns in a Nigerian population [16]. More recent reports from Zaria and Bayelsa similarly confirm that tubal blockage, hydrosalpinx, adhesions and uterine abnormalities remain important HSG findings in Nigerian fertility practice [17,19].
The predominance of uterine leiomyoma in this study deserves clinical attention. Fibroids are common reproductive-age tumours and may impair fertility depending on size, number and relationship to the uterine cavity [25,26]. Submucosal and cavity-distorting intramural fibroids are particularly relevant because they can alter endometrial receptivity, sperm transport, implantation and pregnancy maintenance [25,26]. However, HSG is not the definitive modality for fibroid mapping; correlation with pelvic ultrasound, saline infusion sonography, MRI or hysteroscopy may be required where fertility-directed intervention is being considered [8,25,26].
Peritubal adhesions and tubal occlusion were also frequent. This aligns with the broader African and Nigerian literature in which secondary infertility and tubal factor disease are often linked to pelvic inflammatory disease, sexually transmitted infections, post-abortal infection, puerperal sepsis and previous pelvic surgery [15-24,27-31]. HSG can suggest distal tubal disease through findings such as hydrosalpinx, loculated peritoneal spillage or absent spillage, but laparoscopy remains superior for direct visualization of endometriosis, peri-tubal adhesions and extra-tubal pelvic pathology [14,16,29-33].
Secondary infertility accounted for more than half of indications in this cohort. This pattern is clinically important because secondary infertility often points toward acquired disease after a prior conception or delivery. The result is consistent with many Nigerian studies, including those from Lagos, Uyo, Port Harcourt and other regions, where secondary infertility commonly predominates among women referred for HSG [15,16,20-24]. Public health measures that reduce pelvic infection, unsafe abortion complications and untreated sexually transmitted infections may therefore reduce the future burden of tubal and peritubal disease.
4.3 Relevance of HSG in current fertility care
Modern infertility care increasingly uses a range of tubal patency tests, including HyCoSy, HyFoSy, laparoscopy with chromopertubation and hysteroscopy where indicated [4,8-11,30-34]. Nevertheless, HSG remains valuable because it is accessible, relatively inexpensive and able to provide simultaneous information on the uterine cavity and fallopian tubes [7,8,15]. Recent reviews of contrast media also highlight the evolving discussion around water-based and oil-based contrast agents, including possible fertility-enhancing effects of tubal flushing with oil-based contrast and the need to balance benefits against safety considerations [10,12,13].
In resource-limited settings, the appropriate role of HSG is not to replace laparoscopy or hysteroscopy, but to function as a pragmatic first-line triage tool. Women with normal HSG results may proceed to evaluation for ovulatory, male-factor or unexplained infertility, while those with suspected tubal blockage, hydrosalpinx, significant adhesions or cavity-distorting lesions should be referred for targeted gynaecologic, endoscopic or assisted reproduction pathways as locally available [3-5,8,14].
4.4 Strengths and limitations
The study contributes recent facility-level data from Enugu metropolis and uses complete records from a clearly defined review period. It also reports confidence intervals for key proportions, improving interpretability beyond raw percentages. However, the study has important limitations. First, the retrospective design depends on the accuracy and completeness of archived reports. Second, findings were extracted from a single specialist hospital, limiting generalizability to all women in Enugu or South-East Nigeria. Third, the analysis was descriptive and could not test predictors of abnormal HSG findings or evaluate treatment outcomes. Fourth, HSG diagnoses were not routinely confirmed by laparoscopy, hysteroscopy, ultrasound or MRI, so false-positive proximal tubal obstruction and under-detection of extra-tubal pelvic pathology are possible. Finally, information on duration of infertility, parity, prior pelvic infection, previous surgery, contrast medium used and radiation dose was not available.
4.5 Implications for practice and research
The findings support earlier infertility evaluation, particularly before advanced reproductive age, and reinforce the need for integrated pathways linking HSG findings to appropriate clinical management. Facilities should standardize HSG request forms and reports to capture age, parity, type and duration of infertility, previous pelvic infection, prior surgery, contrast medium, procedural complications and final impression. Future multi-centre studies in South-East Nigeria should use standardized reporting, compare HSG with ultrasound, hysteroscopy or laparoscopy where available, and evaluate whether HSG findings predict treatment decisions and pregnancy outcomes.
5. Conclusion
Among women undergoing HSG at Good Shepherd Specialist Hospital in Enugu metropolis, abnormal utero-tubal findings were common, with uterine leiomyoma, peritubal adhesions and tubal occlusion forming the leading diagnostic pattern. Most patients were in their thirties and secondary infertility was the dominant indication. HSG remains a clinically useful first-line investigation in this setting, but its diagnostic value is maximized when linked to early fertility evaluation, infection prevention, fibroid assessment and referral pathways for confirmatory or therapeutic procedures.
Recommendations
Encourage early fertility evaluation for women who have not conceived after 12 months of regular unprotected intercourse, or after 6 months when age is 35 years or older or when risk factors are present.
Strengthen reproductive health education and infection-prevention services to reduce preventable tubal damage associated with pelvic inflammatory disease, post-abortal infection and postpartum infection.
Maintain HSG as an accessible first-line assessment of tubal patency and uterine cavity contour in resource-limited fertility work-up, while ensuring referral for ultrasound, hysteroscopy, laparoscopy or assisted reproduction when clinically indicated.
Adopt standardized HSG reporting templates that distinguish uterine, tubal, cervical and peritoneal findings and document contrast spillage, laterality and procedural limitations.
Conduct multi-centre prospective studies in South-East Nigeria to evaluate risk factors, diagnostic concordance with other modalities and pregnancy outcomes after HSG-directed care.
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