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ABSTRACT

Background: Hysterosalpingography (HSG) is an important imaging modality in Radio-diagnosis
for the evaluation of the female uterine cavity and the fallopian tubes. HSG is still actively in use
as it is cheap, readily available and easy to interpret.

Objective: The aim of this study is to compare the indications for HSG and its findings between
Young-Aged and Middle-Aged women in a typical Nigerian tertiary hospital.

Methods: A retrospective study and analytical design was employed in this study. A total of 266
patient’s data was used, 133 in each group respectively. A P-value below 0.05 was considered
statistically significant.

Results: Two-hundred and sixty-six women were studied with 133 in each age group over a 5-
month period. Those <35 years were categorized as young-aged and >35 years categorized as
middle aged women respectively. Secondary infertility is seen more in the middle-aged women
(n=92, 69.2%) and primary infertility more in the younger-aged group (n=5, 3.8%). Overall, uterine
abnormalities were more in the young-aged (69, 51.9% vs 66, 49.6%). Tubal abnormalities ranked
highest among HSG findings (153, 57.5%) and is more common in the middle-aged women (n=89,
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(P=0.002).

being more likely in middle-aged women.

66.9% vs 64, 48.1%). There was significant association between age and tubal abnormalities

Conclusion: HSG is still relevant in the evaluation of women within the reproductive age range.
Infertility is the most frequent indication in this study, with secondary infertility seen more in the
middle-aged women group. Uterine fibroid is commoner in middle-aged women while uterine
synechiae occurs more in young-aged women. Tubal occlusion is the commonest of the tubal
pathology and only tubal abnormalities had significant association with age, with this pathology

Keywords: Comparative; young-aged; middle-aged; women; hysterosalpingography.

1. INTRODUCTION

HSG is commonly used to study the framework
of uterine cavity and ascertain the patency of
fallopian tubes. To correctly evaluate females
presenting to gynaecological clinics with
complaints related to infertility, it is central to
ascertain that the fallopian tubes are not blocked.
Hysteroscopy and laparoscopy with
chromoperturbation (HLC) is currently the gold
standard because of its advantage in assessing
the uterine cavity alongside the tubal status while
also having the capabilities of providing
appropriate treatment [1]. But, in low-income
countries these techniques are not readily
available, are expensive and the prerequisite
skilled personnel are in short supply. HSG
arguably remains the core and forefront
investigation for infertile patients, while
sonohysterography is hardly ever done [2].
Recently, laparoscopy is said to be well thought-
out as the reference standard investigation in
infertility workup plan, however HSG can be
done first, while the use of laparoscopy can be
restricted to cases with causes such as
endometriosis and peritubal adhesions [3].
Previous studies [3-4] have shown that HSG has
a very high yield in excluding tubal factor, even
when endoscopic evaluation is on hand. The
curative benefits of HSG have been documented
with testimonials of some patients getting
pregnant after undergoing HSG and the less
invasive nature of the procedure is also
appealing [4-5]. However, HSG is an ionizing
radiation based study which limits its use and it is
also unable to show uterine walls and adnexal
structures. This limitation gives room for other
imaging modalities such as ultrasonography,
hysterosonography and magnetic resonance
imaging (MRI) to be employed in the
investigation of the female reproductive system.

Age is an important factor for reproduction. The
female reproductive age ranges from 15-45
years and the peak age ranges from 25-35
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years, hence the aim of this study is to compare
the indications and the HSG findings between
different age groups.

2. MATERIALS AND METHODS

The study was conducted at the Radiology
department, and the Obstetrics and Gynaecology
Department of RSUTH, South-South Nigeria.
The records of patients who presented for
hysterosalpingography for diverse reasons
between 1% January, 2022 and 31°May, 2022
were studied. The Biodata, indications for the
investigation and the HSG findings were
obtained and documented. Pelvic inflammatory
disease (PID) is a contraindication to performing
a HSG, thus any suspected case of PID is
referred back to the gynaecological clinic for
proper treatment before rebooking within the first
ten days of her next menstural cycle. Request
forms with no written indication for the study
were excluded.

2.1 Sample Size Calculation

The formula for analytical design was employed
to attain a sample size of 133 per group [6]. This
was obtained based on an alpha of 0.05, beta of
0.10, proportion of HSG abnormality in younger
age group of 35.6% from the study by Itanyi and
Oluseyi [6] and effect size of 15%.

2.2 Data Analysis

The IBM Statistical Package for Social Sciences
(SPSS) version 21.0 for Windows was employed
in statistical analysis. Normality of data was
assessed prior to analysis. Data were normally
distributed, thus parametric test were employed
in the study. Tables and charts were used to
display data as appropriate. Frequencies and
proportions were determined and comparisons
across the two groups in the study performed
using Chi Square/ Fisher’s exact tests. A P-value
below 0.05 was considered statistically
significant.
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3. RESULTS

The study comprised of 133 young-aged women
(categorized as women aged 35 years and
below) and 133 middle-aged women
(categorized as women aged above 35 years i.e.
35-49 years).

Table 1 show that secondary infertility (92,
69.2%) is more frequent in the middle-aged
women and primary infertility (5, 3.8%) is higher
in the young-aged group. Uterine fibroid was
higher in the middle-aged group while
Asherman’s syndrome and abnormal
menstruations were more common in the young-
aged group. Only one person from the young-
aged group had HSG done as a routine
investigation.

Table 2 reveals the HSG findings between the
age groups. Tubal pathology is the most
common abnormality (153, 57.5%) and its
commoner with the middle-aged group (89,

statistically significant (P-value=0.002) in this
study. The second commonest abnormality is
seen in the uterus and these are more common
in the young aged group (69, 51.9%) but it's not
significant statistically (P-value=0.713). However,
cervical abnormality is seen more in the middle-
aged group (7, 5.3%) also not statistically
significant (P-value=0.172).

Figure 1 is a bar chart showing HSG findings
with respect to the age which show that tubal
occlusion is more common in the middle aged
group (58.6%) while hydrosalpinx is noted more
in the young aged group (15.8%). Myoma is seen
more in the middle aged group (35.3%) while
synechaie is seen more in the young aged group
(18.0%). Cervical abnormalities overall are
commoner in the middle aged group.

Figure 2 depict tubal occlusion, of which bilateral
tubal occlusion is most prevalent (53.9%, 69)
while unilateral left sided tubal occlusion
accounting for 25.8% (33) is commoner than the

66.9%). Also, tubal pathology with age is right sided variety accounting for 20.3% (26).
Table 1. HSG indications between the two age-groups in the study
Indications Study groups Total n (%)

Younger age <35 years

Middle aged >35

n (%) years n (%)
Secondary infertility 89 (66.9) 92 (69.2) 181 (68.0)
Primary infertility 5(3.8) 4 (3.0) 9 (3.4)
Uterine fibroids 24 (18.0) 30 (22.6) 54 (20.3)
Asherman’s syndrome 8 (6.0) 5 (3.8) 13 (4.9)
Abnormal menstruation 6 (4.5) 2 (1.5) 8 (3.0)
Routine 1(0.8) 0 (0.0) 1(0.4)
Total 133 (100.0) 133 (100.0) 266 (100.0)
Fisher’'s Exact =4.385; P-value = 0.493
Table 2. Comparison between HSG findings and two age-groups in the study
HSG findings Study groups Total n (%)

Younger age <35
years n (%)

Middle aged >35
years n (%)

Uterine abnormalities

Yes 69 (51.9) 66 (49.6) 135 (50.8)
No 64 (48.1) 67 (50.4) 131 (49.2)
Chi-Square = 0.135; p-value = 0.713

Tubal abnormalities

Yes 64 (48.1) 89 (66.9) 153 (57.5)
No 69 (51.9) 44 (33.1) 113 (42.5)
Chi-Square = 9.616; p-value = 0.002*

Cervical abnormalities

Yes 2(.5) 7 (5.3) 9(3.4)

No 131 (98.5) 126 (94.7) 257 (96.6)

Fisher’s Exact p-value = 0.172

*Statistically significant
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Figure 1. Bar chart showing HSG findings according to young-aged and middle-aged groups
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Figure 2. Tubal occlusion according to sides affected

Table 3 show that unilateral hydrosalpinx is more
frequent generally, and mostly occurred on the
left side (52.8%, 19), followed by bilateral
hydrosalpinges (33.3%, 12), while the least
frequent is right hydrosalpinx (13.9%, 5).

4. DISCUSSION

In this study, we found out that infertility was
stated as the most frequent indication for HSG in
the two groups. However, this is nonspecific as
infertility needs to be classified as either primary
or secondary. For adequately completed HSG
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request forms, secondary infertility is a more
popular indication in the middle-age group (96,
72.2%) while primary infertility is higher in the
younger age group (5, 3.8%). Overall, secondary
infertility (181, 68.0%) is the commonest
indication between the two groups, this agrees
with previous studies [6-15]. The higher values of
secondary infertility could be due to past pelvic
inflammatory disease, postabortal sepsis and
puerperal sepsis common in the Nigerian
environment [16]. Other studies that supports
pelvic infection as a contributing factor to higher
prevalence of secondary infertility was noted in
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an India study by Patil et al. [17] and in a Central
Africa study by Collet et al respectively [18]. In
contrast to this study, other studies done in parts
of Africa and Asia [19-21] documented that
primary infertility is more prevalent than
secondary infertility. Furthermore, Okafor et al.
[19] at Nnewi Nigeria, reported both uterine and
cervical abnormalities as occurring more,
querying the information volunteered by the
women.

The young-aged group women had more of
primary infertility in this study which is in
agreement with some studies [6,11,19].
Conversely, a Sokoto study reported more
indication of secondary infertility among women
less than 35years of aged [15].

Table 3. Hydrosalpinx findings from the
women in the study

Hydrosalpinx Frequency Percentage
Bilateral 12 33.3

Left 19 52.8

Right 5 13.9

Total 36 100.0

In this study, uterine fibroid was the second
commonest indication for HSG (n=54, 20.3%),
higher in the middle-aged women (n=30, 22.6%)
compared to young aged women (n=24, 18.0%).
This agrees with Eze CU et al. [10]
findings (n=24, 11%), but in their study,

age categorization was not done for study
indications.

Figure 3. Spot film showing an enlarged contrast opacified uterus with multiple rounded filling
defects of varying sizes, the proximal part of the left fallopian tube and the right fallopian tube
is not visualized, which is in keeping with uterine fibroids and bilateral tubal occlusion
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Figure 4. Spot film showing a contrast opacified uterus with no demonstration of both
fallopian tubes, which is in keeping with bilateral tubal occlusion

Figure 5. Showed a contrast opacified uterus with severely narrowed cavity and irregular
outline, suggestive of severe uterine synechia
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Figure 6. Showed a contrast opacified uterus with demonstrated fallopian tubes that are
dilated and tortuous which is in keeping with bilateral hydrosalpinges

Asherman’s syndrome (n=8, 6.0%) and
abnormal menstruation (n=6, 4.5%) were
commoner indications in young-aged group

women, both ranking third and fourth place in
frequency of indications for HSG. This also
supports the findings of the study done by Eze
CU et al. [10] for Asherman’s syndrome,
however not in relation to age grouping as done
in the index study.

In the index study, tubal abnormality was a major
HSG finding in the two groups under study
(n=153, 57.5%). Middle-aged women had more
occurrence of tubal pathology (n=89, 66.9%) in
comparison to young-aged women (n=64,
48.1%). The difference in prevalence between
the two groups is of statistical significance with
P-value of 0.002. Also, among the tubal
abnormalities, tubal occlusion was the
commonest and occurs more in the middle-aged
women (58.6%).A possible hypothesis for these
results may be due to the fact that women are
morelikely to have had poorly done terrmination
of unwanted pregnancy when younger by quacks
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(since abortion is not legalized in our
environment) and present later in middle age
with chronic complication of tubal occlusion. Also
patronage of traditional birth attendants and
religious houses for delivery purposes may lead
to obstetric complications that result to tubal
occlusion, synechiae, hydrosalpinx and cervical
stenosis etcetera.

Furthermore, bilateral tubal occlusion was more
prevalent (n=69, 53.9%), and unilateral tubal
occlusion is the next in line, with the left (n=33,
25.8%) more frequently affected than the right
(n=26, 20.3%). Danfulani et al. [15] and Adetiloye
et al. [22] reported right sided tubal occlusion as
being more common, and attributed their findings
to more surgical manipulations performed on the
right due to appendectomy and its accompanying
complications. This is in contrast to bilateral tubal
occlusion which was predominantly found in this
study, which is in keeping with some previous
studies [6,9,11,14,23-25]. While the finding of
right sided tubal occlusion popularity is
corroborated by some studies [6,14,19], other
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studies [9,11] found left sided tubal occlusion to
be more common than right sided tubal
occlusion. Aduayi et al. [9] and Akagbue et al.
[26] reported significant association with age and
tubal occlusion which aligns with our findings in
this present study. However, Itanyi US et al. [6] in
a study done in Abuja documented that there
was no association with age and HSG findings.

Also in this study, hydrosalpinx was more
rampant in the young-aged women (15.8%)
compared to 11.3% for the middle-aged women,
which formed part of the tubal abnormalities that
showed significant association with age (p-
value=0.002). Left sided hydrosalpinx is more
common in this study (n=19, 52.8%) compare to
either the right sided hydrosalpnix (n=5, 13.9%)
or bilateral hydrosalpinges (n=12, 33.3%). These
findings disagree with some previous studies
[9,11,14,25] that documented right sided
hydrosalpinx dominance. Eze CU et al. [10] and
Danfulani et al. [15] in their separate studies
reported bilateral dominance (n=14, 6%; n=12,
3.6%). On the other hand, our observations
agree with some other investigators [23,27-28].

In the index study, uterine abnormalities
accounted for 135 (50.3%), in which 69(51.9%)
was seen in the young-aged group and 66
(49.6%) was noted in the middle-aged women,
however, this difference was not significant (P-
value =0.713). Furthermore, myoma occurred
more in the middle-aged women
(58.6%Vs37.6%) but uterine synechiae was more
prevalent in the young-aged group
(18.0%vs14.3%). This high incidence of
uterine fibroids supports the findings of previous
studies [9-10,11,14,19,25,29-30]. This increased
prevalence of myoma may be attributed to being
black, and "empty womb syndrome’. This shows
that fibroids are common in African women [31].
Bukar M et al. [23] findings contradicts ours by
reporting higher incidence of synechiae which
they attributed to excessive curettage and
infections. In a related study by Okafor et al. [19],
uterine synechiae was documented to be more in
the middle-aged women which is in contrast to
findings in this study.

In this study, cervical abnormalities were
documented in 9(3.4%); out of which middle-
aged women accounted for 7(5.3%) and young-
aged women accounted for 2 (1.5%). This
difference was not statistically significant (P-
value=0.172). The index study showed that
cervical stenosis is more prevalent in middle-
aged women (4.5%vs 1.5%), cervical polyps has
equal occurrence rate in both groups and
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cervical enlargement is seen in middle-aged
women only (0.8%). This aligns with a Nnewi
study conducted by Okafor et al. [19] which
documented more cervical abnormalities in
women greater than 35 years of age.

5. CONCLUSION

Hysterosalpingography (HSG) is still relevant in
the evaluation of women within the reproductive
age range. Infertility is the most frequent
indication in this study, with secondary infertility
being the commonest indication among middle-
aged women and young-aged women. Uterine
fibroid is the prevalent uterine cavity abnormality,
more commonly encountered in middle-aged
women while uterine synechiae occurs more in
young-aged  women. Interestingly, tubal
occlusion is the commonest of the tubal
pathology and among all the HSG findings, only
tubal abnormalities had significant association
with age.
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