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Abstract

Background: Nigeria has an infertility rate of 4% to 48.1%. This health condition is the most frequently investigated in
radiology departments across the country. Although ultrasound is used as first line investigation, its limited sensitivity
to tubal patency has made hysterosalpingography (HSG), despite its radiation risks, as the procedure of choice.

Objective: To determine the throughput of all special investigations in the study locations with a view to ascertaining
if the use of hysterosalpingography is declining or flourishing.

Methods: A retrospective extraction of data about special investigations from physical archives in the radiology
department of two tertiary hospitals. Concluded special investigations between 2012 - 2014 and 2017 - 2019 were
enlisted. The physical film jackets in both centers were consecutively scrutinized and the type and date of special
investigation was noted.

Results: A total of one hundred and forty-eight thousand, three hundred and twenty-two (148,322) patients aged 2
days to 95 years (mean: 34.85 + 16.61 years) passed through the radiology departments between 2012 - 2014, and
2017 - 2019. Those for special radiological investigations numbered 4,806 (3.24 %). Hysterosalpingography (n = 2.148;
44.7%) and lateral invertogram (n = 39; 0.8%) were the special investigations with the highest and least throughputs,
respectively. There were five specific HSG findings and fibroid had the highest frequency (n = 683; 31.80%).

Conclusions: Hysterosalpingography is the most common special radiological procedure for investigating infertility by
radiographers and radiologists in Nigeria.
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1. Introduction

Infertility is a major public health problem globally, and the key reason for it in females is blockage of fallopian tubes
due to infections [1]. Secondary infertility is more common than primary, and this is suggestive of post-abortion and
post-partum infections [2]. In Africa, especially in Nigeria with about 200 million persons, a population considered to
be the highest from any single country on the continent [3], fertility is greatly cherished. Infertility is therefore, viewed
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with displeasure by the citizens and seen by the victim as personal tragedy. This may lead to depression, stigmatization,
marital instability, and enormous psychological stress [2, 4, 5].

South East Asia and Sub-Saharan African countries are noted to have the highest prevalence of infertility [1], with
Nigerian figure being put at a range of 4% to 48.1% [5, 6]. In Radiology departments in the country, infertility is the
special investigation with the highest throughput, and with ultrasound being the modality of choice for first line
investigation [7]. Although ultrasound is sensitive for masses in the genital tract, it has limited sensitivity and specificity
for tubal patency [8]. Hysterosalpingography (HSG) however, has high sensitivity and specificity for tubal patency [4,
9], although it carries inherent radiation risks [10]. Sensitivity measures the number of people who truly have the
disease who test positive, whereas specificity measures the number of people who do not have the disease who test
negative [2].

Regular special x-ray investigations carried out in Nigeria include intra-venous urography (IVU), gastrointestinal tract
contrast studies, colostography, lateral invertogram, micturating cysto-urethrography (MCUG) and retrograde
urethrocystography (RUCG), and hysterosalpingography (HSG). Of these, only HSG is limited to investigation of
infertility [7]. Hysterosalpingography (HSG) is performed during the early proliferative phase of the menstrual cycle
when the endometrium is thin and clearly visualizable. The probability of ovulation and pregnancy at that phase is also
minimal. The patient is placed in the lithotomy position on the x-ray couch and with an angle poise lamp providing
illumination. Tablet Hyosine 10mg (Buscopan) is given 30 minutes before the procedure to minimize pain and to avoid
any spasm in the fallopian tubes.

A speculum is used to part the labia majora and minora in order to reveal the cervical os, which is then swabbed with
antiseptic solution. The external os is then cannulated using Leech Wilkinson cannula, or 6Fr Foley’s catheter. A forcep
may be used to clamp the anterior or lateral wall of the cervix to prevent prolapse during contrast injection. A
radiopaque contrast media, preferably non-ionic, is then slowly injected with gentle pressure, under fluoroscopic
control, using a volume of about 10 ml which is sufficient to fill, but not to overdistend the uterine cavity. Simultaneously,
x-ray exposures of the pelvis are made in supine position [2, 11].

Despite the quality and quantity of personnel and x-ray machines deployed for several special radiological procedures
in both facilities, staff were often overwhelmed with the volume of examinations. This aroused the curiosity of the
researchers to investigate the throughput of special procedures with a view to present empirical data for cost-effective
patient scheduling.

2. Material and methods

The work was a retrospective extraction of records of completed special investigations at two different periods and at
two sister teaching hospitals. The first extraction was carried out at the first teaching hospital in 2014 and involved
examinations done between 2012 - 2014, with conventional film-screen radiography. The second extraction was done
in 2019 at the second teaching hospital and involved examinations carried out from April 2017 to April 2019 under
fluoroscopic guidance. Each special procedure was carried out by a team comprising radiographers, radiologists and
nurses. No record was excluded. The physical film jackets in both centres were consecutively scrutinized and the date
and type of special investigation was noted.

2.1. Study locations

Both of the teaching hospitals had much in common. They were both located in Southern Nigeria, were government-
owned and were over two decades old. Staff strength was = 2000 with personnel from radiology department being less
than 5% at each centre. They also served as training hospitals for interns in radiography and residents in radiology [10].

2.2. Equipment

Both centres were well-equipped with basic and moderately sophisticated imaging modalities and thus enjoyed medical
tourism from contiguous states. There were ultrasound scanners; x-ray technologies of film-screen Radiography (FSR),
Computed Radiography (CR) and Direct Digital Radiography (DDR); mammography machine; fluoroscopy machine;
Computed Tomography (CT); and Magnetic Resonance Imaging (MRI) scanner [7].
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3. Results

A total of 148,322 patients aged 2 days to 95 years (mean: 34.85 + 16.61) passed through the radiology departments
between 2012 - 2014, and 2017 - 2019. Those for special radiological investigations numbered 4,806 (3.24%). This is
shown in Table 1.

Table 1 Demographic characteristics of patients

Parameter Centre A Centre B Total
(2012 -2014) (2017 -2019)
Total throughput of patients in the department 70,210 (47.3%) 78,112 (52.7%) 148,322
Total throughput for x-ray special investigations 2,340 2,466 4,806 (3.24%)
Age range of patients 2 days - 95 years | 2 days - 84 years | 2 days - 95 years
Mean * SD (years) 34.70+17.81 32.30+15.30 3485+ 16.61

Alook at Table 2 indicates that Hysterosalpingography (n = 2,148; 44.7%) and lateral invertogram (n = 39; 0.8%) were
the special investigations with the highest and least frequencies, respectively: The two facilities generally carried out
six special investigations disproportionately

Table 2 Throughput of special investigations

Age (years) Total Percentage (%)
HSG 2,148 44.7

IVU 1,379 28.7
MCUG & RUCG 928 19.3

GIT studies 216 4.5
Colostography 96 2.0
Lateral invertogram 39 0.8

Total 4,806 100.0

As shown in Table 3, there were five specific findings at HSG with fibroid having the highest frequency (n = 683, 31.80%).

Table 3 Hysterosalpingography (HSG) findings

Parameters Frequency Percentage
Fibroids 683 31.80
Occlusion 548 25.50
Adhesions 483 22.50
Hydrosalpinx 352 16.40
Congenital anomalies 82 3.80
Gross total 2,148 100.00
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4. Discussions

The study analyzed records of 148,322 patients who passed through the radiology departments of two busy teaching
hospitals in Nigeria between 2012 - 2014, and 2017 - 2019. It aimed to determine the specific number of those who
were for special investigations and which was the most common investigation. Patients were aged 2 days to 95 years
with mean age of 34.85 + 16.61 years.

Our findings indicate that both centres contributed an almost similar number of throughput of patients to the pool (A =
47.3%; B = 52.7%). In addition, the specific special investigations undertaken were hysterosalpingography (HSG),
intravenous urography (IVU), micturating cystourethrography (MCUG) and retrograde urethrocystography (RUCG),
GIT studies (barium swallow, barium meal and barium enema), colostography and lateral invertogram. From these, it
was discovered that hysterosalpingography (n = 2148; 44.7%) and lateral invertogram (n = 39; 0.8%) were more
common and rare, respectively. Evaluation of infertility with HSG showed that fibroid (n = 683; 31.8%) and congenital
anomalies (n = 82; 3.8%) were the pathologies with the highest and lowest frequencies, respectively.

The mean age from our study (34.85 years) is in agreement with similar studies from the locality [11 - 14], as well as in
Pakistan (mean: 30 - 40 years) [2]. A younger mean age (28.9 years) was however, reported by another work in the
same locality [5]. The difference may be due to the fact that only HSG patients were under consideration in the differing
work whereas a broader spectrum of special investigations was being reviewed in our work. The implication is that HSG
patients will be of a certain age range, possibly from 20 - 40 years, while other special investigations will have neonates
as well as the very aged [7]. The radiology departments should therefore, be prepared to handle all age range of patients,
and be equipped enough with personnel and facilities to give individualized attention to those patients with critical
needs.

It is also noteworthy that the highly invasive HSG procedure that also carries radiation risk, is the procedure that tops
the list of special investigations in the locality. A total of 2,148 of these were undertaken in two busy hospitals within a
four year period (2012 - 2014, 2017 - 2019). This number appears low when compared with the fact that within a 9
month period in 2008 in a single hospital in Pakistan, there were 1,124 HSG cases [15]. The sharp drop in number of
HSG cases in our locality may be due to the fact that ultrasound is used as the first line of investigation of infertility [8].
Patients referred to HSG after ultrasonography are often those suspected of tubal adhesions, a condition that ultrasound
has low specificity for [11, 12]. Furthermore, teaching hospitals in the locality are equipped with different radiological
modalities and these help to reduce the number of cases referred for special investigations [7].

Fibroid (31.80%) was the most common challenge found on HSG. This is in agreement with another work from the
locality [12]. Contrariwise, majority of works see tubal blockage as the single major cause of infertility [5, 11, 13, 14].
The discrepancy may be due to the design of the studies. Whereas the two aligning works did not exclude radiographs
during enlistment, dissenting works were specific to tubal pathologies. Since HSG is basically for investigation of tubal
patency [11, 15], future designs may well focus on fallopian tubes.

There were a few limitations in this work. Equipment downtimes which affected throughput did not enable continuous
enlistment of subjects from 2012 till date. This may have affected the frequency of patients for special investigations
and produced a much lower throughput. Furthermore, challenges in assessing archived reports did not give room for
an appropriate comparison of both centers.

5. Conclusion

In conclusion, multiple special investigations are carried out in the radiology departments in the locality, and
hysterosalpingography (HSG) is the most common special radiological procedure for investigating infertility by
radiographers and radiologists in Nigeria.
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