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ABSTRACT

Background: Hysterosalpingography is an investigative modality used in the evaluation of the
uterine cavity, fallopian tubes, and adjacent peritoneal cavity following the injection of contrast
material through the cervical canal.

Objective: To determine the pattern of pathologies seen in infertle women undergoing
hysterosalpingography.

Materials and Methods: This prospective research was conducted at the Obstetrics and
Gynaecology, and Radiology Departments of the two tertiary health institutions in Bayelsa State,

*Corresponding author: E-mail: chibuzor54@gmail.com;
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continuous variables.

adenomyosis (1.1%).

evaluation of infertile women.

Nigeria, from January to July, 2021. Hysterosalpingography was done for 350 infertile women, after
obtaining written informed consent. Data were entered into a pre-designed proforma, and analysed
using Statistical Product and Service Solutions (SPSS) version 25.0. Results were presented in
frequencies and percentages for categorical variables, and mean and standard deviation for

Results: The most common tubal finding was blockage; 7 in 10 (71.7%) women had at least one
blocked tube. One hundred and nine (31.1%) had both tubes blocked, the left tube was blocked in
seventy-nine (22.6%), while the right tube was affected in sixty-three (18.0%) women. Hydrosalpinx
affected the right, left and both tubes in 20 (5.7%), 8 (2.3%) and 4 (1.1%) women respectively.
Uterine findings were fibroids (21.1%), intrauterine adhesion (3.4%) bicornuate uterus (0.9%) and

Conclusion: This study revealed a high incidence of tubal blockage in the women being evaluated
for infertility. The plausible reason for this observation may be due to post-abortion sepsis and
pelvic inflammatory disease that may have arisen from induced abortion, as observed in our study.
Hysterosalpingography remains a very crucial investigative modality that plays a central role in the

Keywords: Hysterosalpingography; infertile; tubal; blockage; uterine.

1. INTRODUCTION

Hysterosalpingography is an investigative
modality used in the evaluation of the uterine
cavity, fallopian tubes, and adjacent peritoneal
cavity following the injection of contrast material
through the cervical canal [1].
Hysterosalpingography  remains the  most
common method of ascertaining tubal patency in
our environment and perhaps the most common
form of uterine instrumentation in infertile women

[2]. Apart from hysterosalpingography,
investigative  modalities are  transvaginal
ultrasound scan, hysteroscopy,
sonohysterosalpingography, laparoscopy and
dye test, and magnetic resonance

hysterosalpingogram.

Infertility is the failure to conceive despite 12
months  of regular unprotected sexual
intercourse. It is primary if a couple is unable to
achieve pregnancy, while secondary infertility is
the inability to achieve pregnancy after a
previous pregnancy, irrespective of the outcome
of that pregnancy. Infertility is a condition that
can affect couples psychologically. It is a socially
distressing medical condition that remains a
public health concern in many
developing countries including Nigeria [3].
Infertility is a unique condition, because it
involves a couple, rather than a single
individual.  Fertility rate in  Nigeria is
approximately 5.25 children per woman in 2020
[4]. A study of a random sample of 867
women from the general population having
unprotected sexual intercourse with a male
partner reported pregnancy rates within 6, 12,

and 24 months of 54%,
respectively [5].

76%, and 89%,

Worldwide, the prevalence of infertility is highest
in Eastern Europe, North Africa/Middle East,
Oceania, and Sub-Saharan Africa [6]. Generally,
6% — 15.7% of couples are affected by infertility,
worldwide [7-10]. In Sub-Saharan Africa, the
prevalence of infertility varies. It is 14.3% in The
Gambia [7], 10.4% in Sudan [8] and 32% in
South-South Nigeria [11]. In the United Kingdom
and the United States of America, infertility is
estimated to be 6% and 10% respectively [10].
Experiences from actual clinical practice
indicate that infertility is a major burden on
clinical service delivery in Nigeria, and reports
indicate that infertility is the most frequent reason
for gynaecological consultation in Nigeria [12].

The findings on hysterosalpingography may be
normal or abnormal. The pathologies seen on
hysterosalpingography are classified into tubal,
peritubal, uterine and cervical.

The objective of this study was to determine the
pattern of pathologies seen in infertile women
undergoing hysterosalpingography in Bayelsa
State, South-South Nigeria.

2. MATERIALS AND METHODS

This study was conducted at the Departments of
Obstetrics and Gynaecology, and Radiology of
the Federal Medical Centre, Yenagoa and Niger
Delta University Teaching Hospital, Okolobiri,
both in Bayelsa State, Nigeria. These are the two
tertiary hospitals in the State. The survey was



conducted over a seventh-month period, from
January to July, 2021. The main aim of these
tertiary hospitals is to provide service, training
and research. Hospitals in Bayelsa State and
surrounding Rivers and Delta States refer their
patients to these Centres. This was a
prospective, descriptive, cross-sectional study.
Women that presented to the gynaecological
clinic for evaluation of infertility, were referred to
the Radiology department for
hysterosalpingography as part of their
investigations.

The sample size for this study was calculated
using the formula:

n=z’pg/d® [13]
Where:

n = minimum sample size

z = normal standard deviation set at 95%
confidence limit = 1.96

p = prevalence of infertility which was 32%
(0.32) from a previous study in South-South
Nigeria [11].

g =1 - p (complementary probability).

d = margin of error = 5% = 0.05

Calculation:

n = (1.96)% x 0.32 x 0.68 / (0.05)*

n=3.8416 x 0.32 x 0.68 / 0.0025

n =0.8359/0.0025

n =334.37

After giving room for attrition of 5%, ‘n’ was
adjusted to 350.

Therefore, 350 women being evaluated for
infertility were randomly selected for this study
from the gynaecological clinic. These women
were recruited consecutively until the sample
size was complete. Hysterosalpingography was
performed for these women in both tertiary health
institutions.

Infertile women referred for
hysterosalpingography, and women that gave
consent and completely filled the

consent/questionnaire form were included in the
study.

Exclusion criteria included abnormal
uterine/vaginal bleeding before the procedure,
on-going menstruation, pregnancy, discharge on
inspection of the cervix, cervical stenosis/cervical
pathology, evidence of pelvic inflammatory
disease, previous history of  contrast
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hypersensitivity, and all patients that declined
consent or incompletely filled the consent form
and questionnaire.

The nature of the study, the procedure and the
likely benefits to the patients were explained to
them.. Their age, level of education, occupation,
parity, body mass index and other patients’
information were obtained and documented.
Afterwards, they were referred to the Radiology
Department for hysterosalpingography.

2.1 Procedure

Hysterosalpingography was carried out in the
proliferative phase of the menstrual cycle
(between the 7th and 10th day). Lead apron to
protect the body and eye shield were put on.
After passing urine to empty her urinary bladder,
the patient was initially placed in the supine
position on the X-ray table. The scout radiograph
of the antero-posterior view of the pelvis was
taken. She was then placed in the lithotomy
position, and draped to ensure privacy. After
hand-washing and putting on sterile gloves,
under a good light source, a sterile Cusco’s
speculum was inserted into the vagina to expose
the cervix.

The ecto-cervix was cleaned with chlorhexidine
solution, and the anterior lip of the cervix grasped
with a tenaculum. A self-retaining cannula was
inserted into the cervix, and the speculum was
removed for the patient's comfort. Urographin, a
water-soluble, high osmolar contrast medium (10
— 20 ml) was warmed to body temperature, and
injected slowly into the endometrial cavity. Three
radiographs were taken to outline the uterine
cavity, fallopian tubes and intraperitoneal spillage
respectively. The cannula was removed, the
vulva was cleaned, and she dressed up. The
hysterosalpingography films were reported by the
Consultant Radiologist. The outcome of the
procedure was discussed with the women.

2.2 Data Analysis

Data were entered into a pre-designed proforma,
and were analysed using Statistical Product and
Service Solutions for windows® version 25
(SPSS Inc.; Chicago, USA). Results were
presented in frequencies and percentages for
categorical variables and mean and standard
deviation for continuous variables. P-value less
than 0.05 was taken as being statistically
significant.



3. RESULTS

3.1 Sociodemographic Characteristics
and Anthropometric Indices of the
Women

A total of 350 women were recruited for the
study. Two hundred and sixty-three (75.1%)
women were in the fourth decade of life, while
less than 5% were aged less than 30-year-old
(3.4%). Mean age of participating women was
35.9 years with a standard deviation of 4.6 years
(Table 1).

Majority (71.1%) of the women had tertiary level
of education, and 44.6% employed as civil
servants. All (100.0%) the participants were
Christians, and they were married. Eighty-five
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(24.3%) were mildly obese, while 12 of them
(3.4%) were moderately obese (Table 1).
3.2 Gynaecological Features and
Infertility-Related Factors

One hundred and thirty-nine (39.7%), ninety-nine
(28.3%) and eighty-four women (24.0) were
nulliparous, multiparous and primiparous women
respectively (Table 2). Forty (11.5%) participants
have been married for more than 10 years as at
the time of the hysterosalpingography. Two
hundred and seventy-three (78.0%) women and
seventy-seven (22.0%) women were managed
for secondary and primary infertility respectively
(Table 2). About a quarter had infertility for 6 to
10 years (Table 2).

Table 1. Sociodemographic characteristics and anthropometric indices

Characteristics

Frequency (N = 350)

Percent (%)

Age group (years)

<30 12 3.4
30-139 263 75.1
240 75 21.4
Mean age = SD in years 35.9+4.6

Mean age of menarche + SD in years 13.8+1.6

Level of education

Primary 12 3.4
Secondary 89 25.4
Tertiary 249 71.1
Occupation

Civil Servant 156 44.6
Professional 36 10.3
Trader/Artisan 122 34.9
Unemployed 36 10.3
Body mass index categories

Normal weight 79 22.6
Overweight 174 49.7
Class | obesity 85 24.3
Class Il obesity 12 3.4
Class Ill obesity 0 0
Mean weight + SD in kg 69.2 £ 13.6

Mean height + SD in m 1.58 + 0.05

Mean BMI + SD in kg/m® 275+45

10
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Table 2. Gynaecological features and infertility-related factors

Characteristics

Frequency (N = 350)

Percent (%)

Parity

Nulliparity 139 39.7
Primiparity 84 24.0
Multiparity 99 28.3
Grandmultiparity 28 8.0
Median Parity (Range) 1(0-10)

Duration of marriage (years)

<5 187 53.4
6-10 123 35.1
11-15 24 6.9
>16 16 4.6
Mean duration of marriage + SD 6.2+4.5

Number of children

None 242 69.1
1-2 88 25.1
23 20 5.7
Median number of children (Range) 0(0-10)

Type of infertility

Primary 77 22.0
Secondary 273 78.0
Duration of infertility (years)

<5 246 70.3
6-10 88 25.1
11-15 16 4.6
Duration of infertility £ SD 46+3.1

3.3 History of Previous Gynaecological
Problems

Two hundred and fifteen (61.4%), 175 (50.0%)
and ninety-seven (27.7%) women reported
history of induced abortion, dysmenorrhea, and
chronic pelvic pain respectively (Fig. 1).

3.4 Hysterosalpingography Findings
among Participants

3.4.1 Tubal findings

Only 27.1% of the women had normal

hysterosalpingography (Fig. 2). The most

common tubal finding was blockage; 7 in 10

(71.7%) women who had hysterosalpingography
had at least one blocked tube. One hundred and
nine (31.1%) had both tubes blocked, the left
tube was blocked in seventy-nine (22.6%), while
the right tube was affected in sixty-three (18.0%)
women. Hydrosalpinx affected the right, left and
both tubes in 20 (5.7%), 8 (2.3%) and 4 (1.1%)
women respectively (Table 3, Figs. 3 - 5).

3.4.2 Uterine findings

Uterine  findings were fibroids (21.1%),
intrauterine adhesion (3.4%) bicornuate uterus
(0.9%) and adenomyosis (1.1%). (Table 4, Figs.
5 & 6).

Table 3. Tubal findings during hysterosalpingography

Tubal findings

Side of the body — N = 350 (%)

Right alone Left alone  Both None
Blockage 63 (18.0) 79 (22.6) 109 (31.1) 99 (28.3)
Hydrosalpinx 20 (5.7) 8 (2.3) 4(1.1) 318 (90.9)
Salpingitis isthmica nodosa 0 (0.0) 4(1.1) 4(1.1) 342 (97.7)
Peritubal adhesions 12 (3.4) 4(1.1) 0 (0.0) 334 (95.4)

11
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Spontaneous abortion [N 10.3%

Pelvic inflammatory disease [N 24.0%
Chronic pelvic pain _ 27.71%
Dysmenorrhoea [ 50.0%
Induced Abortion [ 61.4%

0.0% 10.0% 20.0% 30.0% 40.0% 50.0% 60.0% 70.0%

Fig. 1. History of previous gynaecological problems

Table 4. Uterine findings during hysterosalpingography

Uterine findings Frequency Percent (%)
Fibroid 75 21.1
Intrauterine adhesions 12 3.4
Bicornuate uterus 3 0.9
Adenomyosis 4 1.1

Normal Hysterosalpingography 95 27.1

Fig. 2. Normal study Fig. 3. Right tubal occlusion

12
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Fig. 4. Left tubal occlusion

Fig. 5. Moderately enlarged uterine cavity,
with smooth filling defect suggestive of
submucous uterine fibroid. Bilateral tubal
occlusion. Contrast intravasation into pelvic
and uterine vessels

Fig. 6. Irregular filling defect suggestive of intrauterine adhesion. Bilateral loculated spillage,
suggestive of peritubal adhesions

4. DISCUSSION

Despite advancement in technology,
hysterosalpingography is still preferred because
it is cheap, readily available, and reliable. It is the
most commonly used investigative modality for
the evaluation of infertile women. The findings on
hysterosalpingography may be normal or
abnormal. The pathologies  seen on
hysterosalpingography are classified into tubal,
peritubal, uterine and cervical.
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Our study revealed a mean age + SD of 35.9 +
4.6 years. It also revealed that the greatest
number of infertile women were within the age
range of 30 — 39 years. This is the reproductive
age-group. Other studies have reported similar
mean age and age range [14-17]. Many women
in our environment now prefer to complete their
education before getting married and attempting
pregnancy. This is evidenced by the majority of
women in this study with tertiary level of
education presenting for infertility evaluation.



Another plausible reason for the age range in this
study may be due to the preference of the
women in this environment for traditional birth
attendants’ places, patent medicine dealers and
prayer houses, before presenting to the hospital
for proper evaluation and treatment. The means
age in our study agree with the fact that as a
women ages, the ability to conceive declines
[18].

This study reveals that majority of the patients
were overweight and obese. The prevalence of
obesity in the population of infertle women is
high, and many studies have documented the
association of obesity with infertility [19]. In
obese women, there is increased levels of
androgens in circulation, which contributes to
anovulation and menstrual irregularities, which in
turn causes reduced ability to conceive and
response to fertility management.

Secondary infertility was the most common
cause of infertility in this study. This is in tandem
with the reports from many studies [16,20,21].
The plausible reason for this observation may be
due to post-abortion sepsis and pelvic
inflammatory disease that may have arisen from
induced abortion, as observed in our study.
Others may be due to post-puerperal sepsis from
previously managed pregnancies in unhygienic
environments, sexually transmitted infections and
post-operative/procedure infections.

In our study, only 27.1% of the women had
normal hysterosalpingography. This is similar to
the report of 25.4% by Aduayi et al., in Ado-EKiti,
Nigeria; [14] 26.9% by Udobi and Aronu in Awka,
Nigeria; [21] 29.2% by Onwuchekwa and Oriji in
Port Harcourt, Nigeria; [22] and 29.1% by Okafor
et al.,, in Nnewi, Nigeria [15]. Lower value of
16.6% have been reported in Kampala, Uganda
[23]. Our value was lower than the 45.2%
reported by Olatunji et al. [16] in Ogun State,
Nigeria; 34.6% by Makwe et al. [20] in Lagos,
Nigeria; and 62% by Gul et al., in Quetta,
Pakistan [24]. The reason for these differences is
not readily understood. It may be from
differences in sexuality and health-seeking
behaviour of women in the different regions of
the world.

Bilateral tubal blockade was seen in 31.1% of the
women. This is similar to 30.8% reported by
Makwe et al. [20] in Lagos. It is higher than 4 —
25.4% reported by previous studies [14—
16,22,24]. The reason for these differences may
also be from differences in sexuality and health-
seeking behaviour of women in the different
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regions of the world. Bilateral hydrosalpinx was
present in 1.1% of the women. This was lower
than 4.6 — 8.8% reported in previous studies
[15,16,22]. Hydrosalpinx was more on the right in
our study. This was in tandem with the
observation in some studies [15,16,25].
However, the preponderance of left hydrosalpinx
was reported in some other studies [20,26,27].
The reason for this difference is not clear. The
low incidence of hydrosalpinx in the women in
our environment reflects the low incidence of
gonorrhoea-related infertility as observed in a
previous study in our Centre [28]. Peritubal
adhesions were seen in 4.5% of the women.
Some other studies have reported similar finding
[14,20,21]. Peritubal adhesions may result from
post-operative adhesions, endometriosis or
previous poorly managed pelvic inflammatory
disease.

The commonest uterine abnormality observed in
this study was uterine fibroid. This was in
agreement with the report of Aduayi et al. [14]
and Olatuniji et al. [16] The relationship of uterine
fibroids with infertility is more of casual than
causal [25]. However, the position of uterine
fibroids may influence fertility. For instance, any
fibroid at the cornual end of the uterus may
occlude the tubal ostia, and then cause tubal
factor infertility. Submucous fibroids may prevent
implantation of the embryo, and may also be
associated with spontaneous miscarriages.
Pedunculated fibroids may twist around the tubes
thereby kinking them. The pattern in our study
agrees with the report that intrauterine lesions
are more common in women being evaluated for
infertility [29]. Submucous fibroids appear on
hysterosalpingography as areas of regular filling
defects. This should not be confused with the
filling defects in intrauterine adhesions which are
irregular. The very low proportion of women with
congenital uterine abnormalities in this study is in
keeping with the fact that Nigeria is within the
infertility belt of Africa, where majority of the
cases of infertility are more of acquired, rather
than congenital, as observed in our study.

The strength of this research is domiciled in the
fact that it is a two-centre prospective study. The
fact that only two consultant radiologists did the
hysterosalpingography, reduced bias, and
increased the reproducibility of the report of this
investigative modality. The limitation of this study
lies in the fact that it is hospital-based. Therefore,
the findings may not reflect what is present in the
general population of infertile women. A multi-



centre randomised control trial with a larger
sample size will be more representative.

5. CONCLUSION

This study revealed a high incidence of tubal
blockage in the women being evaluated for
infertility in Bayelsa State, Nigeria. To reduce
this, women should be educated and counselled
early in life on the complications of unsafe
abortion, pelvic inflammatory disease, use of
barrier methods of contraceptives (until they are
ready for pregnancy), on the practice of good
personal hygiene and to present to the hospital
when features of pelvic inflammatory disease or
sexually transmitted infection ensue. Pregnant
women should also be encouraged to present to
a hospital where labour will be
managed hygienically to prevent puerperal
sepsis, which is also a long-term cause of tubal
blockage.
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