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ABSTRACT

Objective To assess the effectiveness of an antispasmodic
drug, hyoscine-N-butylbromide, in reducing pain during
hysterosalpingo-contrast sonography (HyCoSy).

Methods Eight hundred and sixteen patients undergoing
HyCoSy were randomized to receive 10 mg hyoscine-
N-butylbromide (n =408) or placebo (n=408) per
os, 30 min before the procedure, in a double-blind
randomized controlled trial. Immediately after the
procedure, the patient was asked to describe any pain
experienced in comparison with pain usually suffered
during the menstrual cycle, and the operator assigned
a pain score between 0 and 4 as follows: 0 (no
reaction or discomfort), 1 (slight pain, less than menstrual
pain), 2 (moderate pain, exceeding menstrual cramps but
no vasovagal reaction), 3 (vasovagal reaction or pain
requiring observation in a hospital) and 4 (vasovagal
reaction or pain requiring resuscitation). The primary aim
was to estimate the difference in pain score, considered
as a categorical value, between the active arm of the trial
and the control group. The secondary aim was to evaluate
if pain is related to tubal patency.

Results There was no difference in pain score between the
hyoscine-N-butylbromide group and the placebo group
(P = 0.807). There was a negative correlation between
pain and tubal patency, regardless of treatment group
(P < 0.0001).

Conclusions Administration of 10 mg antispasmodic
drug hyoscine-N-butylbromide does not reduce pain in
patients undergoing HyCoSy. Copyright © 2012 ISUOG.
Published by John Wiley & Sons, Ltd.

INTRODUCTION

About 30-35% of cases of infertility are caused by
the tubal factor!' -3. Traditionally, hysterosalpingography
(HSG) and laparoscopy with chromopertubation have
been used in the diagnosis of Fallopian tubal pathology?.
However, HSG cannot be used in all women, because
it exposes the patient to X-rays and iodinated contrast
medium, and sometimes the procedure is painful?.
Chromopertubation during laparoscopy represents the
gold standard for assessing tubal patency, but it should
be used only in selected cases because it requires general
anesthesia and carries the risk of severe adverse effects,
including injury of the pelvic blood vessels, intestinal
loops and urinary bladder.

Another recent method for evaluation of tubal patency
is hysterosalpingo-contrast sonography (HyCoSy), a
transvaginal ultrasound procedure that uses air and
saline solution as the contrast medium. With its high
sensitivity and specificity in studying both tubal patency
and the uterine cavity, and its high concordance with
hysteroscopy, laparoscopy and HSG, it has been used
increasingly in recent years!:24-12, Unlike HSG, HyCoSy
also gives information regarding ovarian morphology. It
is usually performed in an outpatient setting and it seems
to be less painful than is HSG*'3. However, while many
randomized studies have evaluated how to reduce pain
during HSG, few studies have investigated the extent of
pain experienced during HyCoSy and possible methods
of pain relief*613-25,

The pain experienced during HyCoSy is related to
the uterine distension with saline solution, which may
release local prostaglandins, resulting in uterine cramps®.
Additionally, cervical distension with saline solution may
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cause a vasovagal reaction®. Since antispasmodic drugs are
commonly used for relief of muscle spasms, our hypothesis
was that an antispasmodic drug such as hyoscine-N-
butylbromide, a muscarinic receptor antagonist with
anticholinergic effects, could decrease pain during
HyCoSy by affecting uterine contractions.

Thus, our study aimed to evaluate the efficacy of
hyoscine-N-butylbromide in reducing patient discomfort
during HyCoSy.

METHODS
Study population

The study population consisted of women undergoing
infertility investigation at the Institute of Physiopathology
of Human Reproduction of the Policlinico Gemelli, Rome
between January 2003 and September 2010. A woman
was considered eligible if: 1) the couple had been infertile
(absence of conception after a period of 12 months
without using any contraception) for less than 3 years
and 2) her age was between 20 and 41 years. Patients
were excluded: 1) if they had a history of hypersensitivity
to hyoscine-N-butylbromide, 2) in the presence of, or
if there was a history of, abnormal uterine bleeding, 3)
if they suffered from acute sexually transmitted disease
or pelvic inflammatory disease, 4) in the presence of a
concurrent severe male factor or known or suspected
pregnancy and ) if they were undergoing treatment with
estroprogestinic drugs.

In total, 856 women were assessed for eligibility; 40
were excluded from the study, 22 because they declined
to participate or were uncooperative patients and 18 for
stenosis of the internal uterine orifice (Figure 1).

The HyCoSy procedure as well as the study design
and objectives were explained orally to all eligible
women. Written informed consent was then obtained

Assessed for
eligibility (nz = 856)

Excluded (7 = 40)
Declined to participate
or uncooperative patient
(n=22)

Stenosis of the internal
uterine orifice (7 =18)

Randomized
(n=816)

Allocated to receive
placebo (7 =408)

Allocated to receive
hyoscine-N-
butylbromide (7 = 408)

Figure 1 Flow diagram describing the randomization of patients in
the two study groups in this double-blind randomized controlled
trial evaluating the efficacy of hyoscine-N-butylbromide in reducing
patient discomfort during hysterosalpingo-contrast sonography.
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from all participants. The protocol was approved by the
Institutional Board of the Department of Obstetrics and
Gynecology.

Study design

This study was a randomized, double-blind, controlled
trial comparing the efficacy of an antispasmodic drug
with placebo for pain relief during HyCoSy. Before
the procedure, each consenting woman was assigned a
predetermined computer-generated randomization code
to receive either hyoscine-N-butylbromide (active arm) or
placebo (control arm). To guarantee the concealment of
allocation, the randomization list of study subjects was
kept by a staff member who was not directly involved in
the study plan.

Both the HyCoSy operator and the patient were blinded
to the randomization.

Interventions

All patients underwent vaginal swabs performed within
3 months before the HyCoSy examination. HyCoSy
was performed during the late follicular phase before
ovulation. Thirty min before starting the procedure,
patients in the active arm received 10 mg hyoscine-N-
butylbromide (Buscopan tablets, Boehringer Ingelheim
Italia SpA, Milan, Italy) and those in the control arm
received the placebo. The placebo tablets looked and
tasted identical to the active treatment tablets and con-
tained all of the same non-medicinal ingredients used for
color, flavor, sweetening. Both were administered per os.

All patients were initially examined by transvaginal
pelvic ultrasound with an Esaote Technos scanner (Esaote
Technos, Genova, Italy) equipped with a 9.0-5.0-MHz
multifrequency endovaginal probe, in order to evaluate
uterus and ovaries, as well as to confirm the initial absence
of fluid in the pouch of Douglas. A sterile speculum was
then inserted and the cervix was visualized and disinfected.
A Foley catheter 6 Fr in diameter (Porges, Coloplast
A/S, Humlebaek, Denmark) was inserted into the uterine
cavity and the balloon of the catheter was inflated with
1.5-2 mL sterile saline to secure the catheter in the uterine
cavity. The speculum was then removed and the balloon’s
position was confirmed by ultrasound.

The operator could then begin the examination. To
evaluate tubal patency bilaterally, air and sterile saline
(15 mL of each) were instilled through the Foley catheter
using a 50 mL syringe under transvaginal ultrasound
guidance. If the air and the saline solution produced hyper-
echogenic spots around the ovary and fluid appeared in the
pouch of Douglas, the tubes were considered patent. Con-
versely, absence of hyperechogenic spots around the ovary
and absence of fluid in the retrouterine space after instilla-
tion of air and saline was interpreted as tubal obstruction.

At the end of the procedure, fluid accumulation in
the peritoneal cavity was observed using ultrasound. The
balloon was deflated and the catheter removed, with
simultaneous injection of saline solution (about 1.0 mL)
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into the uterine cavity to extend it, allowing evaluation of
its morphology and detection of any abnormalities. If nec-
essary, the procedure was repeated to exclude tubal spasm.
A mean time period of 10 min was sufficient for
complete investigation of the pelvis and uterine cavity.

Pain scoring

Immediately after the procedure, the operator asked
the patient to describe any pain experienced during the
procedure, comparing it with pain usually suffered during
the menstrual cycle. The pain level was then assessed by
the operator using the Stacey score?® (Table 1).

Outcomes

The primary aim was to estimate the difference in pain
scoring between the patients in the active arm of the trial,
treated with hyoscine-N-butylbromide, and those in the
control group, who received the placebo. The secondary
aim was to evaluate if pain scoring was related to tubal
patency.

Statistical analysis

The y? test or Fisher’s exact test were used as appropriate
to compare frequencies between categorical variables.
Comparison of averages for continuous variables was
carried out by Student’s ¢-test or Mann—Whitney U-test
when the distribution of data was not normal, and values
are presented as mean £ SD. Statistical significance was
defined as a two-sided P-value <0.05 for all analyses,
which were carried out using the STATA software package
v.10.1 (Stata Corporation, College Station, TX, USA).

RESULTS

A total of 816 women were selected randomly (1:1)
to receive either hyoscine-N-butylbromide (7 = 408,
Group A) or placebo (7 =408, Group B) before
undergoing HyCoSy. As shown in Table 2, there were no

Table 1 Standard scale used to score pain in a double-blind
randomized controlled trial evaluating the efficacy of
hyoscine-N-butylbromide in reducing patient discomfort during
hysterosalpingo-contrast sonography

Score Description

0 No discomfort/reaction

1 Mild pain, less or equivalent to period pain

2 Moderate pain, more severe than period pain but no
vasovagal reaction

3 Vasovagal reaction/pain requiring observation in
hospital

4 Vasovagal reaction/pain requiring resuscitation

Adapted from Stacey et al.?®. Vasovagal reaction was defined as a
limited episode of systemic hypotension, characterized by
bradycardia and peripheral vasodilatation*344,

Copyright © 2012 ISUOG. Published by John Wiley & Sons, Ltd.
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statistically significant differences between groups in age
or past obstetric history (full term pregnancy, spontaneous
miscarriage, voluntary termination of pregnancy, primary
infertility and extrauterine pregnancy). There was no
statistically significant difference in pain score between the
hyoscine-N-butylbromide group and the placebo group
(P = 0.807). Fallopian tubal patency assessed as unilateral
or bilateral stenosis was similar among the two groups.

There were statistically significant differences in pain
scoring according to Fallopian tubal patency, regardless
of treatment group (P < 0.0001, Table 3). Tubal patency
appeared to be closely related to pain perception during
HyCoSy, since women with bilateral tubal stenosis were
more likely to experience severe discomfort, pain and/or
vagal effects compared with patients with patent tubes in
both studied groups. Accordingly, the great majority of
patients with physiologic tubal anatomy reported lower
pain scores during HyCoSy: 84.7% of patients in the
placebo group and 79% of those in the hyoscine-N-
butylbromide group suffered no discomfort or had only
slight pain.

DISCUSSION

This double-blind, randomized, controlled trial was
designed to evaluate the efficacy of an antispasmodic
drug (hyoscine-N-butylbromide) in reducing pain during
HyCoSy.

The HyCoSy method is an acceptable, time-efficient and
well-tolerated alternative to HSG; it has been found to
have comparable accuracy in the assessment of the uterine
cavity and tubal patency*327-28, It is the most efficient
first-line diagnostic tool for evaluation of the Fallopian
tubes on the basis of availability, accessibility, associated
risks and cost!. However, besides cervical stenosis, in
some patients severe pain (with or without vasovagal
reaction) may limit its success'2°.

Most investigations of HyCoSy have focused on its
sensitivity and specificity, with few evaluating possible
methods of pain relief and pain score during the
procedure*®-11:13.24.25.30-32 " Gome authors showed that
the HyCoSy technique is equivalent to hysteroscopy and
HSG for evaluation of the uterine cavity, but it is less
painful and invasive®*.

Guney et al.® performed the first study to compare
the effects of administration of a local anesthetic and
a placebo during HyCoSy; they found a statistically
significant difference in terms of pain reduction with
the use of intrauterine topical local anesthetic during,
immediately after and 20 min after the procedure.
However, this result was not confirmed in other uterine
procedures, such as HSG and hysteroscopy?334.

Some authors have attributed the pain during sono-
hysterography to the location of the catheter used. In
particular, in a randomized trial, Spieldoch et al.3* found
that intracervical catheter placement caused significantly
less pain than did uterine catheter placement. Pain expe-
rienced during HyCoSy is generally caused by uterine
contractions, induced by the air and saline solution
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Table 2 Main characteristics including pain scores among the two groups in a double-blind randomized controlled trial evaluating the
efficacy of hyoscine-N-butylbromide in reducing patient discomfort during hysterosalpingo-contrast sonography
Hyoscine-N-butylbromide Placebo group

Characteristic group (n = 408) (n = 408) P
Age (years) 342442 34.6+42 0.178%
Past obstetric history 0.942§

Full-term pregnancy 35 (8.6) 33 (8.1)

Spontaneous miscarriage 54 (13.2) 52 (12.7)

Termination of pregnancy 17 (4.2) 12 (2.9)

Primary infertility 294 (72.1) 304 (74.5)

Extrauterine pregnancy 8 (2.0) 7 (1.7)
Pain score* 0.807t

No discomfort/reaction (Score 0) 135 (33.1) 140 (34.3)

Mild pain, less or equivalent to period pain (Score 1) 174 (42.6) 165 (40.4)

Moderate pain, more severe than period pain (Score 2) 83 (20.3) 82 (20.1)

Vasovagal reaction/pain requiring observation (Score 3) 13 (3.2) 19 (4.7)

Vasovagal reaction/pain requiring resuscitation (Score 4) 3(0.7) 2 (0.5)
Fallopian tubal patency

Bilateral tubal patency 300 (73.5) 282 (69.1) 0.378§

Unilateral tubal stenosis 86 (21.1) 100 (24.5)

Bilateral tubal stenosis 22 (5.4) 26 (6.4)

Data given as mean & SD or # (%). *Adapted from Stacey et al.2%. +x?2 test. tStudent’s t-test. §Fisher’s exact test.

Table 3 Frequency distribution for pain score according to Fallopian tubal patency among the two groups in a double-blind randomized
controlled trial evaluating the efficacy of hyoscine-N-butylbromide in reducing patient discomfort during hysterosalpingo-contrast

sonography

Vasovagal reaction or pain
requiring observation in

No discomfort Mild pain Moderate pain a hospital/resuscitation

Fallopian tube patency (Score 0) (Score 1) (Score 2) (Score 3—4) P*
Placebo group <0.0001

Bilateral tubal patency (n = 282) 119 (42.2) 120 (42.5) 36 (12.8) 7 (2.5)

Unilateral tubal stenosis (7 = 100) 15 (15.0) 40 (40.0) 36 (36.0) 9 (9.0)

Bilateral tubal stenosis (7 = 26) 6 (23.1) 5(19.2) 10 (38.5) 5(19.2)
Hyoscine-N-butylbromide group <0.0001

Bilateral tubal patency (n = 300) 119 (39.7) 118 (39.3) 39 (13.0) 24 (8.0)

Unilateral tubal stenosis (7 = 86) 16 (18.6) 21 (24.4) 34 (39.5) 15 (17.4)

Bilateral tubal stenosis (n = 22) 0(0.0) 7 (31.8) 6(27.3) 9 (40.9)

Data given as 1 (%). *Fisher’s exact test.

injected for uterine distension and for the study of tubal
patency>®. Inflation of the catheter’s balloon stimulates
the nerve fibers of the uterine cervix, causing pelvic pain
and vasovagal reaction. Moreover, the uterine dilation
causes the release of local prostaglandins and initiates
uterine cramps and pain during the procedure. To min-
imize possible bias, even though pain intensity during
HyCoSy has been reported to be independent of the vol-
ume of solution injected®’, we used the same amount of
contrast medium for each patient.

In this study, we tested whether the antispasmodic drug
hyoscine-N-butylbromide, commonly used for muscle
spasm relief, could reduce the pain caused by uter-
ine cramps during HyCoSy. Hyoscine-N-butylbromide,
which obtained trade mark registration in the USA in
1951, is known for its antispasmodic action. It acts by
inhibiting cholinergic transmission in the abdominopelvic
parasympathetic ganglia, thus relieving spasm in the

Copyright © 2012 ISUOG. Published by John Wiley & Sons, Ltd.

smooth muscles of gastrointestinal, biliary and urinary
tracts and female genital organs, especially the cervi-
couterine plexus, and aiding cervical dilatation3”. Previous
studies have attempted to use it to relieve abdominal
cramping during various procedures, such as endoscopy
and labor analgesia, as well as in cases of renal colic.
Whether its use provides benefits is still controversial
and only one study has investigated its possible benefit
for pain relief during sonohysterography for evaluation
of the uterine cavity: in their double-blind, randomized,
controlled trial, Jareethum et al.’® observed no statisti-
cally significant differences in pain reduction by using
hyoscine-N-butylbromide, mefenamic or placebo. Sim-
ilarly, in our study, hyoscine-N-butylbromide did not
significantly reduce pain in patients undergoing HyCoSy
for tubal patency evaluation.

Our finding that hyoscine-N-butylbromide did not
provide pain relief could be due to several factors,
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one possibility being the low dose (10 mg) and/or the
route of administration (per os). In fact, in urology,
gastroenterology and obstetrics clinics the analgesic
effect of hyoscine-N-butylbromide has been observed
following intravenous or intramuscular administration,
and sometimes the effect is seen at doses of 20 or
40 mg37-3940; doses of 10 mg, however, are commonly
used in clinical practice in gynecology and obstetrics.

Our results confirm a close relationship between pain
perception during HyCoSy and tubal obstruction, as
described in other studies*’#2. In patients with tubal
obstruction, the intrauterine pressure reached during
the procedure may induce overdistension of the uterine
muscular fibers, resulting in higher uterine contractility.

In conclusion, our study suggests that there is no benefit
in administering 10 mg per os hyoscine-N-butylbromide
for the prevention of pain, prior to HyCoSy in infertile
women.
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