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REVIEW ARTICLE
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ABSTRACT
This paper reports a systematic review and meta-analysis of the effectiveness of hyoscine-N-
butylbromide (HBB) administration in hysterosalpingography (HSG). Four electronic databases
were searched for randomised controlled trials (RCTs) that compared HBB versus placebo or no
intervention in infertile women undergoing HSG. Pain during and after HSG and different
adverse events including nausea, vomiting, and dizziness were evaluated. Three RCTs with 335
patients were included. The analysis showed HBB was significantly effective in reducing pain
during and after HSG (MD ¼ �0.76mm, 95% CI [�1.35, �0.17], p¼ 0.01) and (MD ¼ �0.81mm,
95% CI [�1.07, �0.56], p< 0.001), respectively. There were no significant differences in adverse
events between HBB and control groups. The methodological evidence quality was high as eval-
uated by GRADEpro. In conclusion, this review provides good evidence that prior administration
of HBB is effective in reducing induced pain during and after HSG with tolerable side effects.
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Introduction

Infertility is a recognisable concern affecting many
young adults. It is defined as a failure of conception
after 12months (6months if > 35 years) of frequent
unprotected sexual intercourse (Handelzalts et al.,
2016). Infertility can be due to pathology in the man
or woman or in both partners. Female infertility
accounts for 40–50% of the total cases (Pournourali
et al., 2016) with tubal pathology accounting for
30–40% of the causes of infertility in females
(Steinkeler et al., 2009). Different techniques are uti-
lised to evaluate fallopian tube abnormalities including
contrast enhanced saline infused sonography, hystero-
salpingography (HSG), and diagnostic laparoscopy
with chromopertubation (Hajishafiha et al., 2009).

HSG is used to evaluate the female genital tract
after the injection of radio-opaque dye through the

cervical canal. HSG is often the initial investigation
used to assess tubal patency as it is less invasive, sim-
ple, inexpensive, and has a high sensitivity of
85–100% in the detection of tubal occlusion (Simpson
et al., 2006). Although it is a valuable procedural test,
pain is very common with this procedure (Unlu et al.,
2015) mainly due to distension of the uterus during
dye injection, which in turn enhances prostaglandin
secretion and eventually results in uterine cramps
(Wilkes et al., 2006).

Many drugs have been assessed for pain alleviation
in HSG including oral, topical, intrauterine, and intra-
venous analgesics (Elson & Ridley, 2000; Hassa et al.,
2014). However, no consensus has been reached
regarding the ideal method for pain relief in HSG.
Hyoscine-N-butylbromide (HBB) is an anti-spasmodic
medication administrated for alleviation of abdominal
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cramps in endoscopy, biliary colic, and renal colic
(Holdgate & Oh, 2005; Tytgat, 2008). It acts mainly
through the inhibition of synaptic cholinergic trans-
mission and prevents neural impulse conduction in
pelvic-abdominal parasympathetic ganglia (Sekhavat
et al., 2012).

A recent study reported that HBB administration
was associated with a significant decline in pain dur-
ing and after HSG in comparison to placebo
(Jitchanwichai & Soonthornpun, 2019). In contrast,
Abbas et al. (2018) concluded there was no benefit
from HBB administration in pain reduction during and
after HSG. The aim of the present study was to con-
duct a systematic review and meta-analysis of pub-
lished trials to provide the best evidence-based
recommendations for the use of HBB in relieving pain
during HSG.

Material and methods

The systematic review and meta-analysis were per-
formed in strict accordance with the Cochrane
Handbook for Systematic Reviews of Interventions
(Higgins & Green, 2011). The PRISMA statement guide-
lines were followed during the preparation of this
study (Moher et al., 2009).

Literature search

We performed a comprehensive search of four elec-
tronic databases during June 2020 (PubMed, Cochrane
Library, Scopus, and ISI Web of Science) for all studies
using the following strategy: (Hyoscine OR
Scopolamine OR Hyoscine Butylbromide OR Hyoscine
Butyl Bromide OR Buscopan OR Hyoscine-N-
Butylbromide OR HBB) AND (Hysterosalpingography
OR HSG). Two investigators (RAA & AMA) performed
this search strategy. There were no restrictions with
regard to the language of the study or the year of
publication. The search strategies for each database
and their results are shown in supplementary file no.1.

Eligibility criteria

Randomised controlled trials (RCTs) were included that
met the following inclusion criteria:

(I) population: infertile women on whom it was
intended to perform HSG; (II) intervention: HBB; (III)
comparator: placebo or no intervention; (IV) outcome
parameters: pain during and after the procedure and
different adverse events including nausea, vomiting,
and dizziness in both groups; and (V) study design:

randomised controlled trials (RCTs). We excluded dif-
ferent studies for the following reasons: (I) abstracts
only were available, (II) studies were non-randomised,
(III) studies were in vitro or on animals. Screening for
study eligibility was conducted in a two stepwise man-
ner (title/abstract screening and full-text screening) by
two authors (MAS & SMYE).

Data extraction

Data were extracted to include the following: list of
authors, year of publication, sample size, study loca-
tion and baseline characteristics of patients. HSG in
the included studies was performed as follows:
patients sat in a lithotomy position then a sterile
speculum was placed by the radiologist into the
vagina and povidone-iodine was used to clean the
cervix. The anterior cervical lip was grasped by a ten-
aculum, and insertion of the metal cannula was done
into the cervical canal followed by injection of water-
soluble contrast medium into the uterine cavity. The
assistant physicians obtained the radiographical
images after visualising the dye filling the whole ute-
rus. In addition, primary outcomes were extracted;
pain scores both during and after HSG and secondary
outcomes which were different adverse events includ-
ing nausea, vomiting, and dizziness. Pain assessment
during HSG was after dye injection. Pain was assessed
within 15–30min of the procedure using a Visual ana-
log scale (VAS).

Risk of bias assessment

The methodological quality of the studies was eval-
uated using the Cochrane risk of bias assessment tool
(Higgins et al., 2019) which tool includes the following
domains: random sequence generation, allocation con-
cealment, performance bias (blinding of participant
and personnel), detection bias (blinding of outcome
assessment), attrition bias, reporting bias, and other
potential sources of bias. The authors’ judgement of
bias was categorised as “low risk,” “high risk,” or
“unclear risk.” Differences between the authors were
considered and a consensus reached.

In addition, the methodological quality of evidence
among the studies was assessed using the GRADEpro
software which provides fundamental details regard-
ing the effectiveness magnitude of the interventions,
the sum of the available data on main outcomes and
the quality of evidence.
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Data synthesis

Dichotomous data were pooled as a risk ratio (RR) and
continuous data were pooled as mean difference (MD)
with the corresponding 95% confidence intervals (CIs)
using the Mental-Haenszel method. Statistical analysis
was performed using RevMan software. We assessed
the statistical heterogeneity between the studies by
visual inspection of the forest plots using I-squared (I2)
statistics; values of �50% were indicative of high het-
erogeneity. In cases of a non-significant heterogeneity
the fixed-effect model was used, and the random-
effect model in cases of significant heterogeneity. We
performed a sensitivity analysis to determine the con-
tribution of each study to the pooled estimate by
excluding one trial at a time and recalculating the
pooled mean difference for the remaining studies.

Publication bias

We were unable to assess the publication bias using
Egger’s test due to the small number of studies (<10)
(Egger et al., 1997; Terrin et al., 2003).

Results

Characteristics of studies included

The search strategy resulted in 32 studies. After title
and abstract screening, eight articles were eligible for
full-text screening. Five studies were excluded in
which one was irrelevant and the other four did not
meet the inclusion criteria. Three studies matched the
criteria and were included in the final analysis. The
PRISMA flow diagram for study selection is shown in
Figure 1.

Three RCTs (Abbas et al., 2018; Jitchanwichai &
Soonthornpun, 2019; Safi et al., 2019) with a total
number of 335 patients were included. The baseline
characteristics of the studies included are shown in
Table 1.

Risk of bias assessment

The summary of the risk of bias assessment is shown
in Figure 2. The quality of RCTs was based on the
Cochrane risk of bias assessment tool. All studies were
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Figure 1. PRISMA flow diagram for study selection.
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reported as low risk of bias in all items except for one
study (Safi et al., 2019) which contained insufficient
information on blinding of the participants and per-
sonnel and blinding of the outcome assessment; thus
this study was scored as high risk in these two items.

Outcomes

Pain during the procedure
HBB was effective in reducing pain during HSG com-
pared to the control group (MD ¼ �0.76mm, 95% CI
[�1.35, �0.17], p¼ 0.01) as shown in Figure 3. The
pooled studies showed a high degree of heterogen-
eity (p¼ 0.02, I2 ¼ 73%). This was removed after
excluding one study (Jitchanwichai & Soonthornpun,
2019) (p¼ 0.39, I2 ¼ 0%) and the results still showed
the effectiveness of HBB in reducing pain (MD¼
�0.55mm, 95% CI [�0.83, �0.26], p¼ 0.0002). The
quality of the evidence was high, as determined by
the GRADEpro software, as shown in Figure 4.

Post-procedure pain
HBB effectively reduced the pain after HSG compared
to the control group (MD ¼ �0.81mm, 95% CI [�1.07,
�0.56], p< 0.001) as shown in Figure 5. The pooled
studies were homogeneous (p ¼ 0.85, I2 ¼ 0%). TheTa
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quality of evidence was high, as determined by the
GRADEpro software, as shown in Figure 4.

Nausea and vomiting
There were no significant differences between both
groups regarding nausea and vomiting (RR¼ 3.60,
95% CI [0.17, 75.84], p¼ 0.41) as shown in Figure 6.
The pooled studies were heterogeneous (p¼ 0.04, I2 ¼
77%) which could not be resolved since two studies
only reported this outcome. The quality of evidence
was high, as evaluated by the GRADEpro software, as
shown in Figure 4.

Dizziness
There was no significant difference between HBB and
the control groups concerning dizziness as a side
effect (RR¼ 1.14, 95% CI [0.60, 2.16], p¼ 0.69) as
shown in Figure 7. The pooled studies were homoge-
neous (p¼ 0.25, I2 ¼ 29%). The quality of evidence
was high as determined by the GRADEpro software, as
shown in Figure 4.

Discussion

In this meta-analysis, we found a significant reduction
in pain in the HBB group both during and after HSG.
No differences were found between HBB and the con-
trol groups in adverse events including nausea, vomit-
ing, and dizziness.

Jitchanwichai and Soonthornpun (2019) concluded
that HBB was associated with a significant reduction
in pain during and after the HSG, confirming our find-
ings. However, two RCTs did not report any beneficial
effect of HBB in decreasing the induced pain during
and after HSG (Abbas et al., 2018; Safi et al., 2019).
Another larger RCT of 816 women evaluated the effi-
cacy of HBB in reducing pain during hysterosalpingo-
contrast sonography which has the same mechanism
of pain as HSG (Moro et al., 2012). There were no dif-
ferences in pain and discomfort scores between HBB
and control groups (Moro et al., 2012).

The reports of Safi et al. (2019) and Jitchanwichai
and Soonthornpun (2019) confirm our results since
they found no significant differences regarding differ-
ent adverse effects between HBB and control groups.

Figure 3. Forest plot of pain during procedure.

Figure 4. GRADEpro analysis.
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However, Abbas et al. (2018) found that HBB was sig-
nificantly associated with more side effects especially
in nausea and vomiting after HSG.

Most women state HSG to be very painful as a
result of cervical traction, placement of cervical ten-
aculum, dye injection through the cervical cannula,
and bilateral tubal spillage (Robinson et al., 2007).
Some studies suggest that injection of the dye is
responsible for most of the pain during HSG (Abbas
et al., 2018; Robinson et al., 2007). Another study
stated that the greatest pain was reported during cer-
vical instrumentation (Liberty et al., 2007). The pain
during HSG is transmitted through pelvic splanchnic
nerves from the lower uterus and cervix and con-
ducted through hypogastric nerves from the uterine
fundus and body (Gupta et al., 2008).

HBB acts mainly by binding to the muscarinic
receptors on smooth muscle cells in different organs
and is considered to belong to the family of the anti-
cholinergic drugs (Tytgat, 2007). Thus, spasmolytic and
relaxing influences on smooth muscle cells can be
achieved by HBB. HBB is used to treat abdominal pain

resulting from cramping by muscarinic receptors
blockage and HBB can attach to nicotinic receptors
and act as a ganglionic blocker (Tytgat, 2007).

With regard to patient satisfaction, Abbas et al.
(2018) reported that HBB had no benefits in improv-
ing satisfaction after performing HSG. Moreover, an
RCT performed by Jareethum et al. (2011) used HBB
during saline infusion sonohysterography and
assessed satisfaction and pain scores using VAS after
the procedure. However they reported no benefit
from HBB administration in satisfaction and pain pre-
vention after the procedure (Jareethum et al., 2011).
It should be noted that satisfaction is influenced by
different factors including the gender of the doctor,
doctor-patient relationship, and counselling before
beginning HSG.

Interestingly, Jitchanwichai and Soonthornpun
(2019) established that HBB administration prior to
HSG could decrease the rates of proximal tubal
obstruction and false occlusion since it is a spasmo-
lytic agent that can lead to uterine and tubal muscle
relaxation and relieve the cornual spasm greatly.

Figure 5. Forest plot of post-procedure pain.

Figure 6. Forest plot of nausea and vomiting.

Figure 7. Forest plot of dizziness.
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In a Cochrane review, Hindocha et al. (2015)
assessed the effectiveness of different pain medica-
tions used in HSG. They reported that intravenous
opioids, topical anaesthesia, and local anaesthesia
injection were effective in pain reduction during the
procedure compared to placebo or no treatment. In
addition, they found oral opioid and non-opioid anal-
gesics were not beneficial in pain relief during and
30minutes after the procedure. However, a survey by
Duffy et al. (2008) found that administration of non-
opioid analgesics (acetylsalicylic acid, acetaminophen,
and fenoprofen) were commonly used by clinicians for
pain prevention during HSG.

In addition, Liberty et al. (2007) applied lidocaine-
prilocaine cream to the cervical uteri before perform-
ing HSG and found a significant reduction in proced-
ure-related pain. Robinson et al. (2007) examined the
intracervical block for pain reduction in HSG and
found that patients can endure pain during tenaculum
traction and placement with intracervical block during
the procedure. However, reduction in pain was not
found during contrast injection into the uterus which
different studies considered to be the most painful
stage of HSG (Robinson et al., 2007).

Our findings are limited by the small number of
studies (n¼ 3), the small sample size, and the reported
heterogeneity in some outcomes which may have
been due to differences in doses and routes of HBB
administration. Another limitation was subjectivity in
the assessment of the induced pain.

We recommend further RCTs with the same study
design as previously but with a larger sample size. We
also recommend conducting other trials that compare
HBB to different agents for pain relief during HSG.

Disclosure statement

No potential conflict of interest was reported by
the author(s).

References

Abbas, A. M., Abo-Elela, N. A., & Mosa, E. M. (2018). Effect of
oral hyoscine-N-butyl bromide on pain perception during
hysterosalpingography: A randomized, double-blind, pla-
cebo controlled trial. Middle East Fertility Society Journal,
23(1), 57–62. https://doi.org/10.1016/j.mefs.2017.08.004

Abbas, A. M., Wagdy, W. M., Salem, M. N., & Abdelqader,
A. M. (2018). Effect of oral diclofenac potassium plus cer-
vical lidocaine cream on pain perception during hystero-
salpingography: A randomized, double-blind, placebo-
controlled trial. Middle East Fertility Society Journal, 23(1),
52–56. https://doi.org/10.1016/J.MEFS.2017.06.004

Duffy, J. M. N., Ahmad, G., & Watson, A. J. S. (2008). Pain
relief during hysterosalpingography: A national survey.

Human Fertility (Cambridge, England), 11(2), 119–121.
https://doi.org/10.1080/14647270801930644

Egger, M., Smith, G. D., Schneider, M., & Minder, C. (1997).
Bias in meta-analysis detected by a simple, graphical test.
BMJ (Clinical Research ed.), 315(7109), 629–616. https://doi.
org/10.1136/bmj.315.7109.629

Elson, E. M., & Ridley, N. T. (2000). Paracetamol as a prophy-
lactic analgesic for hysterosalpingography: A double blind
randomized controlled trial. Clinical Radiology, 55(9),
675–678. https://doi.org/10.1053/crad.2000.0563

Gupta, N., Ghosh, B., & Mittal, S. (2008). Comparison of oral
naproxen and intrauterine lignocaine instillation for pain
relief during hysterosalpingography. International Journal
of Gynaecology and Obstetrics: The Official Organ of the
International Federation of Gynaecology and Obstetrics,
102(3), 284–286. https://doi.org/10.1016/j.ijgo.2008.04.013

Hajishafiha, M., Zobairi, T., Zanjani, V. R., Ghasemi-Rad, M.,
Yekta, Z., & Mladkova, N. (2009). Diagnostic value of sono-
hysterography in the determination of fallopian tube
patency as an initial step of routine infertility assessment.
Journal of Ultrasound in Medicine : Official Journal of the
American Institute of Ultrasound in Medicine, 28(12),
1671–1677. https://doi.org/10.7863/jum.2009.28.12.1671

Handelzalts, J. E., Levy, S., Peled, Y., Binyamin, L., Wiznitzer,
A., Goldzweig, G., & Krissi, H. (2016). Information seeking
and perceptions of anxiety and pain among women
undergoing hysterosalpingography. European Journal of
Obstetrics, Gynecology, and Reproductive Biology, 202,
41–44. https://doi.org/10.1016/j.ejogrb.2016.04.037

Hassa, H., Oge, T., Aydin, Y., & Burkankulu, D. (2014).
Comparison of nonsteroidal anti-inflammatory drugs and
misoprostol for pain relief during and after hysterosalpin-
gography: prospective, randomized, controlled trial.
Journal of Minimally Invasive Gynecology, 21(5), 762–766.
https://doi.org/10.1016/j.jmig.2014.02.014

Higgins, J. P. T., & Green, S. (Eds.). (2011). Cochrane handbook
for systematic reviews of interventions. www.cochrane.org/
training/cochrane-handbook

Higgins, J. P. T., Savovi�c, J., Page, M. J., Elbers, R. G., &
Sterne, J. A. C. (2019). Chapter 8: Assessing risk of bias in
a randomized trial. In: J. P. T. Higgins, J. Thomas, J.
Chandler, M. Cumpston, T. Li, M. J. Page, & V. A. Welch
(Eds.), Cochrane handbook for systematic reviews of inter-
ventions version 6.0 (pp 8.1–8.73). Cochrane, 2019.
Available from www.training.cochrane.org/handbook

Hindocha, A., Beere, L., O’Flynn, H., Watson, A., & Ahmad, G.
(2015). Pain relief in hysterosalpingography. Cochrane
Database of Systematic Reviews, 2015(9), CD006106.
https://doi.org/10.1002/14651858.CD006106.pub3

Holdgate, A., & Oh, C. M. (2005). Is there a role for antimus-
carinics in renal colic? A randomized controlled trial. The
Journal of Urology, 174(2), 572–575; discussion 575.
https://doi.org/10.1097/01.ju.0000165337.37317.4c

Jareethum, R., Suksompong, S., Petyim, S., Prechapanich, J.,
Laokirkkiat, P., & Choavaratana, R. (2011). Efficacy of mefe-
namic acid and hyoscine for pain relief during saline infu-
sion sonohysterography in infertile women: A double
blind randomized controlled trial. European Journal of
Obstetrics, Gynecology, and Reproductive Biology, 155(2),
193–198. https://doi.org/10.1016/j.ejogrb.2010.11.021

Jitchanwichai, A., & Soonthornpun, K. (2019). Effect
of premedication hyoscine-N-butylbromide before

HUMAN FERTILITY 7

https://doi.org/10.1016/j.mefs.2017.08.004
https://doi.org/10.1016/J.MEFS.2017.06.004
https://doi.org/10.1080/14647270801930644
https://doi.org/10.1136/bmj.315.7109.629
https://doi.org/10.1136/bmj.315.7109.629
https://doi.org/10.1053/crad.2000.0563
https://doi.org/10.1016/j.ijgo.2008.04.013
https://doi.org/10.7863/jum.2009.28.12.1671
https://doi.org/10.1016/j.ejogrb.2016.04.037
https://doi.org/10.1016/j.jmig.2014.02.014
http://www.cochrane.org/training/cochrane-handbook
http://www.cochrane.org/training/cochrane-handbook
http://www.training.cochrane.org/handbook
https://doi.org/10.1002/14651858.CD006106.pub3
https://doi.org/10.1097/01.ju.0000165337.37317.4c
https://doi.org/10.1016/j.ejogrb.2010.11.021


hysterosalpingography for diagnosis of proximal tubal
obstruction in infertile women: A randomized double-
blind controlled trial. Journal of Minimally Invasive
Gynecology, 26(1), 110–116. https://doi.org/10.1016/j.jmig.
2018.03.034

Liberty, G., Gal, M., Halevy-Shalem, T., Michaelson-Cohen, R.,
Galoyan, N., Hyman, J., Eldar-Geva, T., Vatashsky, E., &
Margalioth, E. (2007). Lidocaine–Prilocaine (EMLA) cream
as analgesia for hysterosalpingography: A prospective,
randomized, controlled, double blinded study. Human
Reproduction, 22(5), 1335–1339. https://doi.org/10.1093/
humrep/del517

Moher, D., Liberati, A., Tetzlaff, J., & Altman, D. G., & PRISMA
Group. (2009). Preferred reporting items for systematic
reviews and meta-analyses: The PRISMA statement. PLoS
Medicine, 6(7), e1000097. https://doi.org/10.1371/journal.
pmed.1000097

Moro, F., Selvaggi, L., Sagnella, F., Morciano, A., Martinez, D.,
Gangale, M. F., Ciardulli, A., Palla, C., Uras, M. L., De Feo,
E., Boccia, S., Tropea, A., Lanzone, A., & Apa, R. (2012).
Could antispasmodic drug reduce pain during hysterosal-
pingo-contrast sonography (HyCoSy) in infertile patients?
A randomized double-blind clinical trial. Ultrasound in
Obstetrics & Gynecology, 39(3), 260–265. https://doi.org/10.
1002/uog.11089

Pournourali, M., Tarang, A., Haghighi, S. F., Yousefi, M., &
Bahadori, M. H. (2016). Polymorphism variant of MnSOD
A16V and risk of female infertility in northern Iran.
Taiwanese Journal of Obstetrics & Gynecology, 55(6),
801–803. https://doi.org/10.1016/j.tjog.2016.06.018

Robinson, R. D., Casablanca, Y., Pagano, K. E., Arthur, N. A.,
Bates, G. W., & Propst, A. M. (2007). Intracervical block and
pain perception during the performance of a hysterosal-
pingogram. Obstetrics & Gynecology, 109(1), 89–93. https://
doi.org/10.1097/01.AOG.0000247645.52211.41

Safi, F., Kamali, A., Rezaei, M., Rezaei, M., & Rafiei, M. (2019).
Effect of intramuscular hyoscine-n-butyl bromide on fallo-
pian tube spasm and pain perception during and after
hysterosalpingography in infertile women: A randomized
single-blind controlled clinical trial. Medical Journal of the

Islamic Republic of Iran, 33, 31. https://doi.org/10.34171/
mjiri.33.31

Sekhavat, L., Karbasi, S. A., Fallah, R., & Mirowliai, M. (2012).
Effect of hyoscine butylbromide first stage of labour in
multiparus women. African Health Sciences, 12(4), 408–411.
https://doi.org/10.4314/ahs.v12i4.1

Simpson, W. L., Beitia, L. G., & Mester, J. (2006).
Hysterosalpingography: A Reemerging Study.
Radiographics : A Review Publication of the Radiological
Society of North America, Inc, 26(2), 419–431. https://doi.
org/10.1148/rg.262055109

Steinkeler, J. A., Woodfield, C. A., Lazarus, E., & Hillstrom,
M. M. (2009). Female infertility: A systematic approach to
radiologic imaging and diagnosis. Radiographics : A
Review Publication of the Radiological Society of North
America, Inc, 29(5), 1353–1370. https://doi.org/10.1148/rg.
295095047

Terrin, N., Schmid, C. H., Lau, J., & Olkin, I. (2003). Adjusting
for publication bias in the presence of heterogeneity.
Statistics in Medicine, 22(13), 2113–2126. https://doi.org/10.
1002/sim.1461

Tytgat, G. N. (2007). Hyoscine butylbromide. Drugs, 67(9),
1343–1357. https://doi.org/10.2165/00003495-200767090-
00007

Tytgat, G. N. (2008). Hyoscine butylbromide - a review on its
parenteral use in acute abdominal spasm and as an aid in
abdominal diagnostic and therapeutic procedures. Current
Medical Research and Opinion, 24(11), 3159–3173. https://
doi.org/10.1185/03007990802472700

Unlu, B. S., Yilmazer, M., Koken, G., Arioz, D. T., Unlu, E.,
Dogan Baki, E., Kurttay, C., & Karacin, O. (2015).
Comparison of four different pain relief methods during
hysterosalpingography: A randomized controlled study.
Pain Research & Management, 20(2), 107–111. https://doi.
org/10.1155/2015/306248

Wilkes, S., Murdoch, A., Rubin, G., Chinn, D., & Wilsdon, J.
(2006). Investigation of infertility management in primary
care with open access hysterosalpingography (HSG): A
pilot study. Human Fertility (Cambridge, England), 9(1),
47–51. https://doi.org/10.1080/14647270500440663

8 R. A. ABOSHAMA ET AL.

https://doi.org/10.1016/j.jmig.2018.03.034
https://doi.org/10.1016/j.jmig.2018.03.034
https://doi.org/10.1093/humrep/del517
https://doi.org/10.1093/humrep/del517
https://doi.org/10.1371/journal.pmed.1000097
https://doi.org/10.1371/journal.pmed.1000097
https://doi.org/10.1002/uog.11089
https://doi.org/10.1002/uog.11089
https://doi.org/10.1016/j.tjog.2016.06.018
https://doi.org/10.1097/01.AOG.0000247645.52211.41
https://doi.org/10.1097/01.AOG.0000247645.52211.41
https://doi.org/10.34171/mjiri.33.31
https://doi.org/10.34171/mjiri.33.31
https://doi.org/10.4314/ahs.v12i4.1
https://doi.org/10.1148/rg.262055109
https://doi.org/10.1148/rg.262055109
https://doi.org/10.1148/rg.295095047
https://doi.org/10.1148/rg.295095047
https://doi.org/10.1002/sim.1461
https://doi.org/10.1002/sim.1461
https://doi.org/10.2165/00003495-200767090-00007
https://doi.org/10.2165/00003495-200767090-00007
https://doi.org/10.1185/03007990802472700
https://doi.org/10.1185/03007990802472700
https://doi.org/10.1155/2015/306248
https://doi.org/10.1155/2015/306248
https://doi.org/10.1080/14647270500440663

	Abstract
	Introduction
	Material and methods
	Literature search
	Eligibility criteria
	Data extraction
	Risk of bias assessment
	Data synthesis
	Publication bias

	Results
	Characteristics of studies included
	Risk of bias assessment
	Outcomes
	Pain during the procedure
	Post-procedure pain
	Nausea and vomiting
	Dizziness


	Discussion
	Disclosure statement
	References


