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Purpose: The objectives of our study included comparing reproductive histories and causes of
infertility between patients with and without a hysterosalpingogram (HSG) investigation, and
summarizing the prevalence and extent of tubal abnormalities among patients who underwent
HSG. Outcomes following assisted reproductive technology (ART) were compared between
HSG and non-HSG groups.

Materials and methods: A cross-sectional study was conducted to review the medical
records of 200 Saudi women with subfertility. In addition to information on HSG, patient data
extracted included age, body mass index (BMI), infertility duration, miscarriage experience,
parity, cause of infertility, and history of previous surgery, ectopic pregnancy, endometriosis,
tubal surgery, pelvic inflammatory disease (PID), in vitro fertilization (IVF), intracytoplasmic
sperm injection (ICSI), pregnancy, and live birth.

Results: One hundred and ninety six (98.0%) patients had either IVF (n=18; 9.0%) or ICSI
(n=178; 89.0%) performed; ICSI was performed in 157 (90%) and 21 (81%) patients. Of the
12 women with tubal factor who did not undergo HSG, 3 (25.0%) became pregnant after ART,
8 (66.7%) did not, and the status of 1 (8.3%) is yet unknown.

Conclusions: Our study aimed to contribute to resolving the debate regarding the continuing
role of HSG in an environment where ART has become established as a successful approach
to treat infertility. Most of the HSGs were done as per the attending physician’s discretion, and
not according to any specific policy.

Keywords: assisted reproductive technology, hysterosalpingogram, intracytoplasmic sperm

injection, infertility, in vitro fertilization

Introduction
The worldwide prevalence of infertility, defined as failure to conceive after more than
12 months of unprotected intercourse, is approximately 8%—12%."* Subfertility, or a
decreased ability to conceive, affects an additional 15% of couples. Compromised fallopian
tube patency and function and endometriosis are responsible for 25%—33% of interrupted
fertility. Tubal occlusion can be congenital, spasmodic, or as the result of infection, polyps,
and fibroids;’ it can be uni- or bilateral; and located distally, midsegment, or proximally.*
Tubal factor infertility has disparate prevalence geographically, accounting for over 85%
of women infertility in sub-Saharan Africa compared with 33% worldwide.®

Imaging has an important role in the diagnostic evaluation of infertility, including
tubal patency.” Transvaginal ultrasound (TVUS) is often used for first-line imaging,®*
followed by hysterosalpingosonography with contrast to evaluate abnormal findings.’
A hysterosalpingogram (HSG) is an X-ray visualization of the lumen of the uterus and
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fallopian tubes, which can detect abnormalities including
blockage, polyps, and salpingitis isthmica nodosa (SIN) in
the fallopian tube and uterine cavity.'*'2 HSG is inexpensive
and uncomplicated, which has contributed to its acquiring
a primary role in assessing abnormal TVUS findings in the
fallopian tube and uterine cavity.!>!°

Several current guidelines include HSG as part of standard
fertility screening in women without comorbidities such as pel-
vic inflammatory disease (PID), previous ectopic pregnancy,
or endometriosis; in which case laparoscopy and dye are
recommended, to allow concomitant assessment of tubal and
pelvic pathology.'¢ Several centers include HSG as a standard
part of the infertility workup for all consenting women."”

The utility of HSG has recently been questioned in the set-
ting of increasing pregnancy rates achieved in infertile women
following assisted reproductive technology (ART), providing
an alternative route to achieve pregnancy that may obviate the
need for surgical repair of damaged tubes. In addition, other
procedures are available for assessing tubal patency that are
reported to have greater sensitivity and acceptability compared
with HSG." Accordingly, although HSG has been a valuable
tool for diagnosing tubal defects, its continuing role in patients
undergoing ART has become a subject of debate.

The objective of our ongoing study is to assess the use and
benefit of HSG in a tertiary care infertility clinic in Riyadh,
Saudi Arabia, where HSG policies are not in place. HSG is
performed according to the attending physician’s discretion,
which does not follow specific guidelines describing patients
for whom HSG is indicated. However, since our hospital is a
referral center, most of our patients would have had an HSG
in another hospital. Accordingly, the study objectives include
comparing reproductive histories and causes of infertility
between patients with and without an HSG investigation, and
summarizing the prevalence and extent of tubal abnormalities
among patients who underwent HSG. Outcomes following
ART will be compared between HSG and non-HSG groups.
This preliminary report summarizes data from 200 consecu-
tive patients seen in an 18-month period.

Materials and methods

A cross-sectional study, approved by the King Fahad
Medical City (KFMC) institutional review board (IRB), was
undertaken to review the medical records of Saudi women
with subfertility who were attending the Reproductive
Endocrine and Infertility Medicine Department (REIMD)
ART clinics in the KFMC, Women’s Specialized Hospital,
Riyadh, Saudi Arabia, between January 2015 and June 2016.
Although record retrieval required access to identifiers, the
study records and analysis database was anonymized. Since

the study is retrospective, as per our institution policy, only
IRB approval is needed before conducting the study. Patient
consent was waived as no patient identifiers were obtained.
In addition to information on HSG, patient data extracted
included age, body mass index (BMI), infertility duration,
miscarriage experience, parity, cause of infertility, and history
of previous surgery, ectopic pregnancy, endometriosis, tubal
surgery, PID, in vitro fertilization (IVF), intracytoplasmic
sperm injection (ICSI), pregnancy, and live birth.

Data were summarized, and numerical differences
between patient subgroups were visualized using appropri-
ate graphics. Data were entered and analyzed using SPSS
ver. 22. Quantitative data were represented as mean+SD,
while qualitative ones were described as frequencies and
percentages. Chi-square test was used to find any association
between qualitative variables, while t-test or ANOVA was
used to find any mean differences for quantitative variables
among the groups as appropriate. P value was set to be <0.05
throughout the study.

Results

The 200 women who attended the ART clinics during this
study interval had a mean age of 31.84+5.0 years (range
23-41), BMI of 30.114.5 (range 19-37), and infertility
duration of 6.1+4.2 years (range 1-19). Male factor was the
most common cause of infertility (n=54; 27.0%); while endo-
metriosis was the least common cause (n=5; 2.5%) (Table 1).
More than one-half (n=116; 58.0%) had primary infertility.

Table | Patient characteristics

No HSG HSG Total
(n=174) (n=26) (N=200)
Age, mean years (SD) 33.0(5.2) 31.8(5.0) 32.8(5.1)

BMI, mean (SD) 29.0 (5.1) 30.1 (4.5) 29.1 (5.1)

Primary infertility, n (%) 103 (59.2) 13 (50.0) 116 (58.0)
Duration of infertility, mean years (SD) 6.8 (4.4) 6.1 (42) 6.7 (44)
Cause of infertility, n (%)
Other 2 (1.1) 0(0.00 2(l.0)
Unexplained 35(20.1) 7(26.9) 42(21.0)
Anovulation 10(57) 3 (11.5) 13 (6.5)
Male factor 49 (282) 5(19.2) 54(27.0)
Endometriosis 5(29) 0(0.0) 5(25)
PCOS 21 (12.1) 2(7.7)  23(11.5)
Tubal 12(69) 1(3.8) 13 (6.5)
Multiple 40 (23.0) 8(30.8) 48 (24.0)
Reproductive pathology/procedure history, n (%)
Surgery 32(184) 6(23.1) 38(19.0)
Ectopic pregnancy 14(80) 3(I1.5 17(8.5)
Endometriosis 6 (3.4) 0(0.0) 6(3.0
Tubal surgery 8 (4.6) 3(11.5) 11 (5.5)
PID 3(1.7) 0(0.0) 3(l.5)

Abbreviations: HSG, hysterosalpingogram; BMI, body mass index; PCOS,
polycystic ovary syndrome; PID, pelvic inflammatory disease.
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Table 2 Causes of infertility and previous history in patients who underwent HSG (N=26)

All HSG Unexplained Anovulation Male factor PCOS Tubal Multiple Total

7 (26.9) 3 (11.5) 5(19.2) 2(7.7) 1 (3.8) 8 (30.8) 26
Normal 6 (85.7) I (33.3) 3 (60.0) 2 (100.0) 0.0 2 (25.0) 14 (53.8)
Bilateral (0.0 I (33.3) 1 (20.0) 0.0 | (100.0) 1 (12.5) 4(15.4)
Left I (14.3) I (33.3) 1 (20.0) 0.0 0.0) 2 (25.0) 5(19.2)
Right 0.0) 0.0 0.0 0.0 (0.0) 3(37.5) 3(11.5)

Abbreviations: HSG, hysterosalpingogram; PCOS, polycystic ovary syndrome.

HSG was performed in 26 (13.0%) women and this
was according to the attending physician’s discretion. Of
13 women in the entire cohort (6.5%) who had infertility
due to tubal factor, only 1 underwent HSG (Table 2). Among
the 26 women with HSG, 14 (53.8%) had normal results.
Bilateral, left, and right block were noted in 4 (15.4%),
5(19.2%), and 3 (11.5%) patients, respectively. No follow-up
procedures were performed on patients with uni- or bilateral
blocked tubes. Additionally, pre-HSG known tubal factors
were noted as the cause of infertility for 12 who did not have
HSG performed and 1 who did.

In the entire cohort, 196 (98.0%) patients had either IVF
(n=18; 9.0%) or ICSI (n=178; 89.0%) performed. Procedures
were canceled for 4 patients. IVF was used in 14 (8.0%) of
non-HSG and 4 (15.4%) HSG patients; and CSI was per-
formed in 157 (90%) of non-HSG group and in 21 (81%) in
the HSG group.

Currently, pregnancy information for 17% of IVF and
26% of ICSI patients remains unconfirmed; however, the
4 patients with bilateral tubal block were pregnant following
IVF (n=2) and ICSI (n=2). The cause of infertility in these
4 pregnant women was anovulation (n=1), male factor (n=1),
and multiple causes (n=1), as well as the single patient with
tubal factor infertility who underwent HSG. Ofthe 12 women
with tubal factor who did not undergo HSG, 3 (25.0%) became
pregnant after ART, 8 (66.7%) did not, and the status of
1 (8.3%) is yet unknown. Two of the 3 women with a history
of ectopic pregnancy who underwent ART after HSG became
pregnant, including 1 with bilateral block and male factor
infertility, and 1 with normal tubes and unexplained infertility.
The third patient, who did not become pregnant after ART,
had unilateral left block and unexplained infertility.

Discussion

HSG was performed on 13.0% of patients attending the
KFMC ART clinics during the period under study. None of
our 26 patients who underwent HSG had a history of PID
or endometriosis, consistent with NICE guidelines.'® How-
ever, 3 (11.5%) had a history of ectopic pregnancy, which
precludes an HSG indication according to those guidelines.

The rationale and benefit of performing the procedure in
these patients are particularly questionable. A report from
Oman noted that all consenting women who present to the
subfertility clinic are evaluated by HSG.'>!” This retrospec-
tive study of 218 women who underwent HSG included
3 with a history of PID and 16 with a history of ectopic
pregnancy. Compared with the 46% of patients in our small
sample with any block and 15.4% with bilateral block, the
Oman study reported that 23% of patients had any blockage
shown by HSG, and 2.8% had bilateral block. Laparoscopy
was performed for 4 of the 6 bilateral block cases, which
confirmed the HSG results.

A retrospective study in Saudi Arabia observed an
unusually high prevalence of tubal disorders diagnosed by
HSG, reporting that 81% of 117 women had tubal blockage
diagnosed by HSG, including 27% with bilateral block.'
The authors state that their study confirms that HSG should
continue to be part of first-line infertility investigations;
however, no data were presented to support the accuracy
of the HSG diagnoses. In addition, the cases were women
who underwent HSG between 2007 and 2012, yet no patient
follow-up or outcome data were included in the 2016 publica-
tion. Accordingly, the value of HSG was not demonstrated
in that report.

Several reports note that HSG may not be as reliable
as other procedures for investigating tubal patency. In one
report, HSG was accused of being “out of date,” and should
no longer be used for infertility evaluation.!” Others believe
HSG is more appropriately considered a screening rather than
a diagnostic test.?’ That is, HSG can be used to determine
whether further tubal testing is indicated. An individual
patient meta-analysis of 4,521 women from 7 studies con-
cluded that HSG is a useful tubal patency screening test for
all infertile couples, with pooled sensitivity and specificity
of 53% and 87% for any tubal pathology, and 46% and 95%
for bilateral tubal pathology.?! However, this conclusion has
been challenged, questioning the assumption that a moderate
specificity is useful in a setting with barely 50% sensitivity.?
Despite reports that HSG is reliable for revealing tubal occlu-
sion but not patency,? up to 60% of cases diagnosed with
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tubal obstruction using HSG have been shown via laparos-
copy to have patent fallopian tubes.?*%° In one study, 80%
of 40 patients with an HSG diagnosis of bilateral proximal
obstruction were subsequently shown using sonohystero-
graphy to have at least one patent tube.?’ In another study,
511 patients had both HSG and laparoscopy performed.?
In 153 patients where HSG showed 1-sided occlusion, 60%
showed no occlusion on laparoscopy. In addition, no occlu-
sion was observed laparoscopically in 44% of 82 patients
diagnosed with bilateral occlusion on HSG. Conversely, no
occlusions were shown using HSG in almost a quarter of
patients who had unilateral (22%) or bilateral (23%) occlu-
sion on laparoscopy. An important limitation of that study
was the different timing of the two investigations, which
were separated by several months.?

The value of identifying tubal pathology for a patient
who qualifies for ART has been questioned in the setting
where monthly fecundity following ART greatly exceeds
that achieved after surgical repair of the fallopian tubes.*
Robotic-assisted laparoscopic midsegment reanastomosis,
most commonly performed for women who regret surgical
sterilization, has allowed cumulative pregnancy rates similar
to IVF; however, the required postsurgical wait before
attempting pregnancy delays outcomes.

The value of unilateral patency results has been questioned,
with the suggestion that the media may only go through one
tube even in a setting of bilateral patency, taking the “path
of least resistance.”* In addition, the clinical relevance of
unilateral tubal occlusion is uncertain, as similar concep-
tion rates have been reported in women with and without a
single blocked tube diagnosed by HSG and laparoscopy.?**
The probability of a natural conception was nonsignificantly
reduced by 20% in 322 patients with either unilateral impaired
flow or unilateral occlusion diagnosed using HSG, compared
with the conception rate for 2,097 women with bilateral nor-
mal HSG findings. These authors believe that HSG provides
a beneficial investigation in women without comorbidities,
as recommended in the NICE guidelines.'® They noted that
tubal flushing with oil-soluble contrast medium has been
associated with improved pregnancy rates, with a review of
13 randomized control trials suggesting that subfertile women
with a 17% chance of ongoing pregnancy with no interven-
tion could increase their chance of pregnancy to 29%—55%
after tubal flushing with oil-based contrast media.>

Pregnancy rates following IVF have been lower in cases
with hydrosalpinx, with a concomitant increased rate of
miscarriage and ectopic pregnancy, which has been theorized
to be due to an adverse effect of hydrosalpingeal fluid that

accesses the uterine cavity.’' Accordingly, proximal occlu-
sion of the hydrosalpinx has been reported to increase preg-
nancy rates when compared to patients who did not undergo
this procedure prior to IVF. However, HSG was reported
over 20 years ago to have poor accuracy for diagnosing distal
obstruction, and absence of hydrosalpinx and adhesions.?”
Accordingly, although hysteroscopic tubal occlusion can be
successfully performed in the physician’s office, laparoscopy
should be considered the first-line approach to confirm the
diagnosis of hydrosalpinx, avoiding iatrogenic obstruction
of fallopian tubes that were misdiagnosed as hydrosalpinx
using HSG.'¢

HSG is relatively safe; however, it has been reported
to cause considerable stress and anxiety to the patient both
before and during the procedure, which may be reduced by
pre-procedure education and counseling.* Pain is a common
adverse reaction,*® which may be due to cervical grasping,
patient sensitivity, injection hydrostatic pressure, and peri-
toneal irritation.** In one study, less pain was experienced
by women with bilateral tube obstruction, possibly related to
absence of contrast media induced peritoneal irritation.**

It is clear that more data are needed on the current role
of HSG in fertility management. Few reports include details
regarding patient selection for HSG, and little outcome data
are available.

Our study aims to contribute to resolving the debate
regarding the continuing role of HSG in an environment
where ART has become established as a successful approach
to treat infertility in a selected group of patients.”® Our
patients were mostly referred from different hospitals for
treating infertility. This might explain the lack of requests
to do HSG and to immediately book for ART instead. Most
of the HSGs were done as per the attending physician’s
discretion, and not according to any specific policy or
guideline. However, tubal patency testing is recommended
for infertile patients in the initial step of diagnosis by most
professional societies in the field, based on general consensus
and available evidence.'®* Having said that, HSG remains
an important diagnostic tool for patients with infertility since
there is a groundswell of high-level opinion that IVF is over-
utilized and that many women can become pregnant follow-
ing investigations including HSG which reveal unexplained
infertility.*® This study calls for a review of guidelines and
policies and revision of the IVF physicians’ practices.
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