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ABSTRACT 
 

Background: The number of abnormalities detected on Hysterosalpingography (HSG) varies with 
age and the type of infertility. The more the numbers of abnormalities, the slimmer the chance of 
conception naturally and fecundity decreases with increasing age. HSG is still useful in evaluating 
the reproductive systems in developing countries. 
Aim: The aim of this study is to determine the number of hysterosalpingography abnormalities and 
to determine if there is any relationship with age and type of infertility among women who had HSG 
in a tertiary hospital in Port Harcourt. 
Methods: A retrospective study involving a total of 226 patient`s data, carried out in a tertiary 
hospital in Port Harcourt. A P-value below 0.05 was considered statistically significant. 
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Results: Two-hundred and twenty-six women were studied. The mean age of the study population 
was 35.07±5.45years and ranges from 22-48years. Most women were 30-39 years and have the 
highest number of abnormalities. Normal HSG findings were seen in 64, 28.3% and abnormal HSG 
(162, 71.7%). There was significant association with age and number of abnormalities on HSG, with 
P-value of 0.037(scatter plot). Significant association was also seen between number of HSG 
abnormalities and type of infertility with a P-value of 0.028 (multiple linear regression).     
Conclusion: Hysterosalpingography (HSG) is a valuable tool in investigating women with infertility 
and most frequently encountered type in this study was secondary infertility. More than 71% of 
women had abnormal HSG. There was significant association between number of abnormalities in 
HSG with age and type of infertility.     

 

 
Keywords: Correlation; infertility; age; women; hysterosalpingography; abnormalities. 
 

1. INTRODUCTION 
 

Infertility definition varies considerably. Often 
referred to as the inability of a couple to achieve 
gestation/conception within a time not less than a 
year of adequate/ enough unprotected sexual 
contact or coitus.[1] Basically two types of 
infertility have been identified; primary if the 
woman has never achieved pregnancy over a 
period of one year and not using birth control. 
Secondary infertility occurs when the woman has 
been able to achieve at least one prior 
pregnancy. In sub-Saharan Africa and in other 
parts of the world infertility is a foremost clinico-
social concern [2,3]. Past records had shown that 
about 10-20% of females within the reproductive 
age bracket in sub-Saharan Africa has infertility 
predicament [4]. Female infertility is considered 
as a misfortune and is often the grounds for 
separation and divorce or polygamy as well as 
denial of rights in family functions in Nigeria [5]. 
Recently, in Nigeria fertility rate is just about 5.25 
children per woman in year 2020 [6]. 
  

HSG is widely used to study the gross anatomy 
of the uterine cavity and establish the patency of 
fallopian tubes. The number of abnormalities 
detected in Hysterosalpingography (HSG) varies 
with age and the type of infertility. The more the 
numbers of abnormalities the slimmer the chance 
of conception naturally. As fecundity decreases 
with increasing age. 
 

The aim of this study is to determine the number 
of hysterosalpingography abnormalities and to 
determine if there is any relationship with age 
and type of infertility among women who had 
HSG in a tertiary hospital in Port Harcourt. In this 
environment, there is a paucity of information on 
this hence the need for this present study and 
also to have a working document for the hospital. 
 

2. MATERIALS AND METHODS 
 
The study was conducted at the Radiology and 
the Obstetrics and Gynaecology Departments of 
RSUTH, South-South Nigeria. Patients who 
presented for hysterosalpingography for infertility 
between 1st of January, 2020 to 1st of January 
2022 were included in the study. Those with 
incomplete request forms were excluded from 
the study. The Biodata, indicated type of infertility 
under evaluation and the HSG findings were 
obtained and documented. 

 
Ethical approval is not required in this kind of 
study. 

 
Sample size calculation: A sample size of 226 
was used for this study while employing the 
formula for cross-sectional design [7].                   
Eduwem et al [8] recorded a prevalence rate of 
HSG abnormality as 85.8%. The sample            
size was gotten using desired precision              
of 0.05. 

 
Data analysis: Data obtained from the study 
proforma was entered into Microsoft Excel, and 
then exported to IBM Statistical Package for 
Social Sciences (SPSS) version 21 for statistical 
analysis. Tables and charts were used to display 
data as appropriate. Descriptive statistics 
employed means, standard deviation, median 
and ranges for numerical data, and absolute 
frequencies and percentages for categorical 
data. Comparisons of number of abnormalities by 
infertility were performed using independent t-
test to determine significant differences. A 
multiple linear regression analysis of age, 
infertility, and number of abnormalities in the 
study was also done. Statistical significance 
when P-value is less than 0.05. 
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3. RESULTS 
 
Mean age of study population ± S.D = 35.07 
±5.45 years, median age = 35.00 years. The 
range is 22-48years. 
 
Table 1 is showing the age category. Age 30-39 
has the highest frequency/percentage (130, 
57.5%), followed by 40-49 years and 20-29 years 
been the least.  
 
Table 2 revealed that the occurrence of at least 
one abnormality is seen more in 30-39 years 
category (n=62 or 47.7%) followed by 40-
49years category and the 20-29years category. 
Similar pattern of occurrence is also seen with 
minimum of two abnormalities. However greater 
than two abnormalities is more common in 40-49 

years category (n=2 or 3.6%) while 20-29 and 
30-39 had equal numbers. This showed that the 
number of abnormalities increases with 
increasing age.   
 
Table 3 revealed that secondary infertility was 
more common than primary infertility at                   
all age category and it is not statistically 
significant with p-value=0.908. Age 30-39 years 
had the highest occurrence rate for both primary 
(6, 4.6%) and secondary infertility (124, 95.4%) 
respectively.  
 
Fig. 1 showed that the relationship between age 
(years) and number of abnormalities are 
significant with p-value =0.037. This further 
showed that number of HSG abnormalities have 
a strong association with age. 

 
Table 1. Age distribution of women in the study 

 

Variable Frequency Percentage 

Age category   

20 – 29 years 40 17.7 
30 – 39 years 130 57.5 
40 – 49 years 56 24.8 

 

 
 

Fig. 1. Scatter plot showing relationship between age (years) and number of abnormalities in 
the study 

 
Table 2. Comparison of age category against number of abnormalities on HSG among the 

study population 
 

 
Age category 

Number of abnormalities  
Total Normal One Two Greater than two 

20 – 29 years 17 (42.5) 15 (37.5) 7 (17.5) 1 (2.5) 40 (100.0) 
30 – 39 years 36 (27.7) 62 (47.7) 31 (23.8) 1 (0.8) 130 (100.0) 
40 – 49 years 11 (19.6) 29 (51.8) 14 (25.0) 2 (3.6) 56 (100.0) 

Total 64 (28.3) 106 (46.9) 52 (23.0) 4 (1.8) 226 (100.0) 
Fisher’s Exact = 8.199; p-value = 0.188 
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Table 3. Comparison of age category against type of infertility among the study population 
 

Age category Primary infertility 
n (%) 

Secondary infertility 
n (%) 

Total                               
n (%) 

20 – 29 years 1 (2.5) 39 (97.5) 40 (100.0) 
30 – 39 years 6 (4.6) 124 (95.4) 130 (100.0) 
40 – 49 years 3 (5.4) 53 (94.6) 56 (100.0) 

Total 10 (4.4) 216 (95.6) 226 (100.0) 
Fisher’s Exact= 0.432; p-value = 0.908 

 
Table 4. Classification of HSG among the study population 

 

HSG Classification Frequency Percentage 

Normal HSG  64 28.3 
Abnormal HSG 162 71.7 

Total  226 100.0 

 
Table 5. Number of abnormalities among those with abnormal HSG in the study population 

 

Number of abnormality Frequency Percentage 

None 64 28.3 
One abnormality 106 46.9 
Two abnormalities 52 23.0 
Three abnormalities 4 1.8 

Total  226 100.0 

 
Table 4 is simply showing the numbers of normal 
HSG findings and abnormal HSG findings in the 
study population. 
 

Table 5 is showing the number of abnormalities 
among the abnormal HSG findings. One 
abnormality is more prevalent than two or three 
abnormalities.  The above table also relates the 
fact that more than one abnormality can be 
observed in a single study, and consequently 
lead to more difficulty encountered by the patient 
in achieving conception. 
 

Table 6 is showing the comparison of number of 
abnormalities and age by type of infertility, which 

showed that there is an association between 
number of abnormalities and infertility type (P-
value= 0.028).  Furthermore the occurrence of 
the number of abnormalities is more in 
secondary infertility. There is no significant 
association between age and type of infertility.  
 
Table 7 is displaying a multiple linear regression 
analysis of age, number of abnormalities and 
infertility in the study.  Number of abnormalities 
and type of infertility showed significant 
association with P-value of 0.026 and age with 
type of infertility was not significant (p-
value=0.638).  

 

Table 6. Comparison of number of abnormalities and age by type of infertility 
 

 Primary Mean ± SD  Secondary Mean ± SD T p-value 

Number of abnormalities 1.50 ± 0.71 0.96 ± 0.76 2.206 0.028* 
Age 34.80 ± 4.47 35.08 ± 5.50 -0.160  0.873 

*Statistically significant 
 

Table 7. Multiple linear regression analysis of age, number of abnormalities and infertilityin the 
study 

 

  Type of infertility 

 Β 95% Confidence Interval for β p-value 

Variables  Lower limit Upper limit 
 

Age in years 0.001 -0.004 0.006 0.638 
Number of abnormalities -0.040 -0.076 -0.005 0.026* 

*Statistical significance p<0.05 
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Fig. 2. A spot film showing a capacious contrast opacified uterine cavity with irregular outline 
and depression at the fundal region. The fallopian tubes are not demonstrated. Features are in 

keeping with uterine myoma with bilateral tubal occlusion 
 

 
 

Fig. 3. Showed an elongated stretched contrast opacified uterine cavity angulated at the 
fundus and a well defined roundish calcified myoma on its right side. Both fallopian tubes are 

visualized and ends abruptly at the cornua 
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Fig. 4. Showed a contrast opacified uterine cavity with irregular outline, both fallopian tubes 
were not demonstrated. Intravasation was noted 

 

 
Fig. 5a 
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Fig. 5b delayed image 

 
Fig. 5. Showed contrast opacified uterine cavity with dilated and tortuous right fallopian tube, 

which is persistent in the delay image film 
 

4. DISCUSSION 
 

Infertility is a big deal in Nigeria, female infertility 
is considered as a disaster and is often the 
rationale for separation and divorce or polygamy 
as well as denial of rights in family functions [5]. 
 

In our study the mean age was 35.07±5.45years 
and the age range was 22-48 years. Age 30-39 
years had the highest frequency of people 
presenting for HSG due to infertility. This is 
probably due to an increase in girl child 
education and more women in career pursuit [9]. 
This supports previous studies done [10-15]. The 
minimum age in our study was 22 years 
compared to studies done in Northern Nigeria 
with a minimum of 17 years. This could be linked 
to socio-cultural background in the North where 
early marriage is encouraged and common 
[11,16].   
    

In this study, secondary infertility (n=216, 95.6%) 
is commoner than primary infertility (n=10, 4.4%). 
Similar findings were made by other investigators 
[2,10,13,16-23]. The possible explanation for this 
may be as a result of pelvic inflammatory 
disease, sepsis, sexually transmitted diseases 
and unsafe abortion alongside post surgical 
procedures conducted in septic environs [18,24]. 
In contrast to our findings, others found out that 
primary infertility is a more frequent indication for 
HSG than secondary infertility [12,25,26]. This 
disparity in findings could be due to geographical 
location and methodology.   

In this current study, 28.3% of the women had 
normal HSG findings. This observations 
corroborates with other studies [10,12-
13,16,21,26] but disagrees with an earlier study 
done in Port Harcourt (44.2%) by Nwankwo et al 
[27] and in Northern Nigeria studies by Saidu et 
al-59% and Lawan et al-55% respectively 
[19,28]. A possible reason for this is early 
marriage, religious beliefs and/or premarital sex. 
 
Of the two-hundred and twenty-six patients, 162 
(71.7%) had abnormal HSG findings. This is 
similar to 73.1% and 75.2% reported by Udobi et 
al and Eze CU et al respectively [21,26]. Other 
studies [8,29,30] done within Nigeria also 
reported high percentage of abnormalities in 
infertility work up. More often infertility cases are 
linked with problems resulting in incomplete or 
complete distortion of the uterine cavity and the 
occlusion of the fallopian tubes. HSG does 
clearly outline this reproductive pathway and thus 
an important tool in evaluation of infertility [8]. 
From this current study that an individual can 
have just one or more than one pathology is in 
tandem with earlier studies [16-17,31-33]. 
 
Bello et al [17] also documented that pathology is 
associated with type of infertility and it is 
statistically significant with P-value<0.05 
Similarly, Itanyi et al [31] reported that an 
association exist between abnormalities and type 
of infertility (P-value=<0.0001. Lash et al [34], 
established an association between secondary 
infertility and abnormality seen on HSG. These 
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reports agree with the findings of this study using 
either multiple linear regression analysis (P-
value=0.026) or two by two table P-value=0.028). 
Conversely, Aduayi et al [14] and Udobi et al [26] 
documented that there was no association 
between abnormalities and type of infertility. 
 
With regards to age in this index study there is 
an association between abnormalities and age 
using scatter plot with P-value of 0.037. This 
corroborates with Aduayi et al [14] (P-
value=0.002) and Akagbue et al [35,36] (P-
value=0.007). On the other hand, some studies 
[26,31] disagree with this submission. 
Interestingly in our study there is no correlation 
between age and type of infertility and this 
agrees with Aduayi et al and Udobi et al 
respectively [14,26]. 
 

5. CONCLUSION 
 
Hysterosalpingography (HSG) is a valuable tool 
in investigating women with infertility and most 
frequently encountered type in this study was 
secondary infertility and the commonest age 
category with abnormalities is 30-39 years. 
Abnormal HSG accounted for 71.7%. There was 
significant association with age, type of infertility 
and number of abnormalities on HSG therefore 
women are encouraged to marry early once they 
reach adulthood. 
  

6. LIMITATION OF THE STUDY 
 
This is a retrospective study and the sample size 
is not representing the total population. Some 
patients still patronizes unorthodox practitioners. 
 

CONSENT  
 
As per international standard or university 
standard, patients’ written consent has been 
collected and preserved by the author(s). 
    

ETHICAL APPROVAL 
 

It is not applicable. 
 

COMPETING INTERESTS 
 
Authors have declared that no competing 
interests exist. 
 

REFERENCES 
 
1. Williams C.T, Giannopoulos and E.A 

Sheriff, 2003. Investigation of infertility with 

emphasis on laboratory testing and with 
reference to radiological imaging. J Clin 
Pathol 56:261-2267. 

2. Ubeda B, Paraiza M, Alert E, Abuin RA. 
Hysterosalpingography: Spectrum of 
normal variants and non-pathological 
findings. AJR. 2010;177(1):131-135. 

3. Steinkeler JA, AW Courtney, E Lazarus 
and MM Hillstrom, 2009. Female infertility: 
a systematic approach to radiologic 
imaging and diagnosis. 
Radiograp,29:1353-13770.  

4. Yu SL and Yap, 2003. Investigating the 
infertile couple. Ann Acad Med 
Singapore,32:611-614. 

5. Practice Committee of American Society 
for Reproductive Medicine,2012. 
Diagnostic evaluation of infertile female: a 
committee opinion. Fertil Steril,98:302. 

6. Nigeria Fertility rate, 1950-2021-
Knoema.com.Knoema.  
Available:https://knoema.com//atlas/Nigeri
a/topics/Demographics/Fertility/Fertility-
rate Accessed September 20, 2022.         

7. Naing L, Winn TB, Rusli BN. Practical 
issues in calculating the sample size for 
prevalence studies. Archives of orofacial 
Sciences. 2006;1:9-14. 

8. Eduwem DU, Akintomide AO, Bassey DE, 
Ekott MI. Hysterosalpingographic patterns 
and relevance in the management of 
infertility in a Nigerian tertiary health 
Institution. Asian Journal of Medical 
Sciences. 2016;7(5):70–74.  
Available: 
https://doi.org/10.3126/ajms.v7i5.15169  

9. Balen VF. Interpreting infertility, social 
science research on childlessness in a 
global perspective. Amsterdam. Afr J 
Reprod Health. 2000;4:120-2. 

10. Kiridi EK, Oriji PC, Ugwoegbu JU, Abasi IJ. 
Hysterosalpingography Findings among 
Women Presenting for Infertility Evaluation 
in Bayelsa State, South-South Nigeria. J 
Adv Med Res. 2022;34(5):7-17.  
DOI: 10.9734/JAMMR/2022/v341531292 

11. Danfulani M, Mohammed MS, Ahmed SS, 
Haruna YG. Hysterosalpingographic 
findings in women with infertility in Sokoto 
North-Western Nigeria. Afr J Med Health 
Sci. 2014;13:19-23.  
DOI: 10.4103/2384-5589.139438 

12. Okafor CO, Okafor CI, Okpala OC, Umeh 
E. The pattern of hysterosalpingographic 
findings in women being investigated for 
infertility in Nnewi, Nigeria. Niger J Clin 
Pract. 2010;13(3):264-7.  

https://doi.org/10.3126/ajms.v7i5.15169


 
 
 
 

Akagbue et al.; Asian Res. J. Gynaecol. Obst., vol. 6, no. 1, pp. 211-220, 2023; Article no.ARJGO.107063 
 
 

 
219 

 

13. Onwuchekwa CR, Oriji VK. 
Hysterosalpingographic (HSG) pattern of 
infertility in women of reproductive age. J 
Hum Reprod Sci. 2017;10:178-84.  
DOI:10.4103/jhrs.JHRS_121_16 

14. Aduayi OS, Akanbi GO, Akintayo AA, 
Aduayi VA. Hysterosalpingography 
findings among women presenting for 
gynaecological imaging in Ado-Ekiti, South 
Western Nigeria. Int J Rreprod Contracept 
Obstet Gynecol. 2016;5:1906-11.  
DOI: 10.18203/2320-1770ijrcog20161688. 

15. Eleje GU, Okaforcha EI, Umeononihu OS, 
Udegbunam OI, Etoniru IS, Okwuosa AO 
Hysterosalpingographic Findings Among 
Infertile Women: Review at a Tertiary 
Health Care Institution in Nnewi, South-
East Nigeria. Afrimedic J. 2012;3(2):20-23.  

16. Bukar M, Mustapha Z, Takai UI Tahir A. 
Hysterosalpingographic findings in infertile 
women: A seven year review. Niger J Clin 
Pract 2011;14(2):168-70.  
DOI: 10.4103/1119-3077.84008. 

17. Bello TO. Tubal abnormalities on 
hysterosalpingography in primary and 
secondary infertility. West  Afr J Med. 
2006;25:130-3. 

18. Kiguli-Malwade E, Byanyima RK. 
Structural findings at 
hysterosalpingography in patients with 
infertility at two private clinics in Kampala, 
Uganda. Afr Health Sci.  1994;4(3):178- 
81.  

19. Saidu HB, Mohammed MT, Abdullahi NA, 
El-Habeeb MA, Salihu FA, Ibrahim H, et al. 
evaluation of radiological pattern of HSG in 
female patients with infertility in Katsina 
Northwestern Nigeria. Niger J Basic Clin 
Sci 2022;19:15-19. 

20. Tukur J, Zahradeen SU, Takai IU, Suwaid 
MA, Ibrahim UM. evaluation of 
hysterosalpingographicx findings of 
patients presenting with infertility in Kano, 
Northern Nigeria. Niger J Clin Res. 
2021;10:14-8. 

21. Eze CU, Ohagwu CC, Abonyi LC, Njoku J, 
Iruhe N, Igbinedion FO. A spectrum of. 
hysterosalpingographic findings in infertile 
women in Benin City Nigeria. J Reprod 
Infertile. 2013;4:13-8.  
DOI: 10.5829/idosi.jri.2013.4.2.7692. 

22. Botwe BO, Bamfo-Quaicoe K, Hunu E, 
Anim-Sampong S. Hysterosalpingographic 
findings among Ghanaian women 
undergoing infertility work-up: A study at 
the Korle-Bu Teaching hospital. Fertile Res 
Pract. 2015;1(9):1-6. 

23. Larsen U. Primary and secondary infertility 
in Sub-Saharan Africa. Int J Epidemiol. 
2000;29:285-291. 

24. Bhartla N Infection as they infect individual 
organs. In; Jellcoates principles of 
gynaecology. 7th ed. Michigan, USA; 
Butterworths. 2015;355-74.     

25. Daniel A, Yewebdar N. Evaluation of the 
fallopian tubes in infertile women by 
hysterosalpingography in Tikur Anbessa 
Hospital, Addis Ababa, Ethiopia. Int J Nurs 
Midwifery. 2011;3(11):178-81. 

26. Udobi SI, Aronu ME. 
Hysterosalpingographic findings in women 
with infertility in Awka, Anambra State, 
South-East Nigeria. Niger J Surg Sci 
2017;27:47-50.  
DOI: 10.4103/njss.njss_3_18.  

27. Nwankwo NC, Akani CI. Pattern of 
hysterosalpingographic findings in infertility 
in Port Harcourt. West Afr J Radiol. 
2005;12:15-19. 

28. Lawan RO, Ibinaye PO, Onwuhafia P, 
Hamidu A. Evaluation of pattern of tubo-
peritoneal abnormalities potentially 
responsible for infertility in Zaira, Nigeria.: 
Hysterosalpingohic assessment sub-
Saharan Afr J Med. 2015;2:110-6. 

29. Oguntoyinbo AE, Aboyeji AP. 
Hysterosalpingographic (HSG) findings of 
infertile patients in Ilorin. Trop J Obstet 
Gynaecol. 2010;229(1):118-125. 

30. Ibekwe PC, Udesi AM, Imo AO. 
Hysterosalpingographic findings in patients 
with infertility  in South Eastern Nigeria. 
Niger J Med 2010;19(2):165-167. 

31.  Itanyi UD, Oluseyi HO. Spectrum of 
hysterosalpingographic findings among 
women presenting with infertility in Abuja, 
Nigeria’s capital. Int J Reprod Contracept 
Obstet Gynecol 2017;6(4):1583-                   
1589.  
DOI:10.18203/2320-1770.ijrcog20171433. 

32. Walton SN, Mati JK. An evaluation of 
secondary infertility in Kenya. East Afr Med 
J. 1976;53:310-4. 

33. Dhaliwal LK, Gupta KR, Aggarwal N Is 
hysterosalpingography an important tool in 
modern gynaecological practice? Int J 
Fertil Women  Med. 1999;44:212-5.   

34. Lash MM, Yaghamee W, Strohsnitter, 
Lalwani S. Association between secondary 
infertility and fallopian tube obstruction on 
hysterosalpingography.2008 J Reprod 
Med. 2008;5(9): 677-680. 

35. Akagbue VN, Nonye-Enyidah EI, 
Aderibigbe GJ Hysterosalpingograhic 



 
 
 
 

Akagbue et al.; Asian Res. J. Gynaecol. Obst., vol. 6, no. 1, pp. 211-220, 2023; Article no.ARJGO.107063 
 
 

 
220 

 

Indications and Findings among Women 
Presenting to Radiology Department of 
Rivers State University Teaching Hospital. 
J Adv Med Pharma Sci. 2022;24(9):14-24.  
DOI:10.9734/jamps/2022/v24i9576. 

36. Akagbue VN, Nonye-Enyidah EI, 
Aderibigbe GJ A Comparative Study on 

Hysterosalpingography Findings between 
Young-aged and Middle-aged Women at a 
Tertiary Health Facility in Niger-Delta 
Region. Asian J Pregnan Childbirth. 2022; 
5(4):81-90.  
DOI:5(4):81-90,2022;Article 
no.AJPCB.94104 

_________________________________________________________________________________ 
© 2023 Akagbue et al.; This is an Open Access article distributed under the terms of the Creative Commons Attribution License 
(http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any medium, 
provided the original work is properly cited. 
 
 

 
 

 

Peer-review history: 
The peer review history for this paper can be accessed here: 

https://www.sdiarticle5.com/review-history/107063 

http://creativecommons.org/licenses/by/4.0

