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Purpose: To evaluate the efficacy and safety of low dose versus usual dose of Hyoscine 
during endoscopic retrograde cholangiopancreatography (ERCP).
Patients and Methods: This randomized, open-label clinical trial included 282 patients 
undergoing ERCP who had duodenal peristalsis interfering with cannulation. Patients were 
randomly divided into two groups: Group one and two received low (5 mg) and usual 
(10 mg) dose of Hyoscine, respectively. Cardiovascular service consultation was performed 
for all patients before entering the study and performing ERCP. Hyoscine was injected 
intravenously, and the spasmolytic effect of the drug was assessed while the papilla was in 
a completely enface view. The time interval between cessation of peristalsis and its further 
onset was recorded by the chronometer. Also, patient’s heart rate and blood pressure were 
monitored during ERCP by digital monitoring.
Results: The results showed no statistically significant differences in the mean duration of 
peristalsis, the duration of the antispasmodic activity and the time required to increase the heart 
rate between two groups (P=0.38, P=0.48, P=0.32, respectively). No significant differences were 
observed regarding the average of heart rate and mean arterial blood pressure (MAP) before drug 
administration between the two groups (P=0.182 and P=0.29, respectively), but after the drug 
administration, tachycardia and hypotension were significantly higher in the second group 
(P=0.007 and P=0.001, respectively). There was no statistically significant difference in the 
frequency of arrhythmia between two groups (P=0.08). The results also showed that tachycardia 
and hypotension occurred more frequently in men and elderly patients (P <0.05).
Conclusion: A low dose of Hyoscine is as effective as the usual dose and its side effects 
such as alteration in blood pressure and heart rate are much fewer, especially in men and 
elderly patients.
Keywords: hyoscine, ERCP, peristalsis, spasmolytic effect, cardiovascular abnormalities

Introduction
Endoscopic retrograde cholangiopancreatography (ERCP) is a technique that uses 
a combination of luminal endoscopy and fluoroscopic imaging to diagnose and treat 
conditions associated with the pancreatobiliary system. The endoscopic portion of the 
examination uses a side-viewing duodenoscope that is passed through the esophagus 
and stomach and into the second portion of the duodenum. It is normally used for 
treatment of biliary and pancreatic disorders, such as stone disease, ampulla of Vater/ 
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papillary abnormalities, and biliary or pancreatic ductal 
malignancy. Duodenal Peristalsis can decrease the details of 
anatomical view of the ampulla of Vater and intraduodenal 
segment of the common bile duct, then absence of peristalsis 
is necessary during cannulation of biliary and pancreatic 
ducts.1–3

Over the past, glucagon and Hyoscine-N-butyl bromide 
were used to eliminate the duodenal peristalsis.4–6 Glucagon 
was not used routinely because it is expensive and has side 
effects such as hypoglycemia and nausea/vomiting, however, 
its cardiovascular side effects are low.7–9 Pharmacologic stu-
dies have revealed that Hyoscine-N-butyl bromide is an antic-
holinergic drug with high affinity for muscarinic receptors 
located on the smooth muscle cells of the gastrointestinal 
(GI) tract. Its anticholinergic action exerts a smooth-muscle 
relaxing/spasmolytic effect. Blockade of the muscarinic recep-
tors in the GI tract is the basis for its use in the treatment of 
abdominal pain secondary to cramping and for spasmolytic 
effect during ERCP. Hyoscine also binds to nicotinic recep-
tors, which induces a ganglion-blocking effect. These effects 
on the cardiovascular system cause untoward effects such as 
cardiac arrhythmia and fluctuation in blood pressure.10

Some studies have indicated that cardiovascular com-
plications, such as hypotension, arrhythmia, and tachycar-
dia, increase with a massive dose of Hyoscine (≥40mg).11 

This is especially important when it comes to situations 
like difficult ERCP, in which second and even third dose 
of Hyoscine may be required. On the other hand, most 
patients requiring ERCP are elderly and more susceptible 
to cardiovascular complications.12–15 Also, it has been 
shown that the mean procedure time was longer, and 
a second ERCP was more common in this population.16 

Considering the mentioned facts, it is necessary to evalu-
ate the minimum effective dose of this drug.

The aim of this study was to evaluate the effect of low 
dose (5 mg) of Hyoscine versus usual dose on anti-motility 
response and cardiovascular outcomes (heart rate and 
rhythm, blood pressure) of the patients during ERCP.

Patients and Methods
Patient Population
This was a prospective, randomized, open-label clinical 
trial study conducted at Shahid Sadoughi University 
(SSU) of Medical Center, a tertiary care hospital located 
in Yazd, Iran. Criteria for inclusion in this study were as 
follows: patient’s informed consent, no evidence of contra-
indication for Hyoscine use, such as hypersensitivity to 

drug and known case of myasthenia gravis, over 18 years 
of age, presence of a disease which needs cholangiopan-
creatography, duodenal peristalsis during ERCP interfering 
with cannulation, and anesthesiologist permission to per-
form anesthesia. The exclusion criteria included patient’s 
dissatisfaction, history of specific cardiovascular diseases 
(heart failure, myocardial infarction, grade II and grade III 
of heart block), presence of acute pancreatitis or acute 
cholangitis before ERCP, severe hypotension (SBP 
<100), pregnant or lactating women, and a history of 
hypersensitivity to Hyoscine (Figure 1).

Ethical Considerations
This study was approved by the Ethics Committee of 
Shahid Sadoughi University of Medical Sciences, Yazd, 
Iran and registered with the protocol number “Ir.ssu.med-
icine.rec.1396.26” on March 12, 2018. Participants were 
provided written informed consent and were included in 
the study after they were provided information on treat-
ment methods. This trial was also registered in Iranian 
Clinical Trial Registry (IRCT20180421039368N1) and 
was conducted in accordance with the Declaration of 
Helsinki.

Intervention
Patients were enrolled between July 10, 2018, to October 15, 
2019. Written consent was obtained from all eligible partici-
pants before entering the study. Cardiovascular service con-
sultation was performed for all patients before entering the 
study and the absence of cardiovascular complications was 
confirmed. Also, anesthesia consultation was performed for 
all patients before ERCP. After an anesthesiologist’s 
approval, participants were injected with midazolam or pro-
pofol for sedation. The ERCP was performed in a standard 
fashion with the patient in the prone position, with an 
Olympus side-viewing video duodenoscopy (Olympus 
Optical Co, Ltd, Tokyo, Japan). All the procedures were 
done by expert endoscopist with more than 10 years’ experi-
ence with ERCP procedure. In our center, deep cannulation 
of common bile duct is possible in 98% of patients with pre- 
cut sphincterotomy and using rotatable papillotome. 
RAMSAY Sedation Scale was used to determine the degree 
of anesthesia. All the patients’ Ramsay Sedation Score were 
4 and 5, meaning that the patients did not have full con-
sciousness and would not be affected by environmental stress 
conditions.17
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Outcomes (Primary and Secondary)
A two-part questionnaire was used for data collection. 
The first part included demographic information (age, 
sex, and history of underlying diseases), and the second 
part included clinical information during the procedure. 
This information included the time interval between 
injection of the drug and cessation of peristalsis, time 
to arrest peristalsis, and the time when peristalsis was 
restarted. Subjects were randomly divided into two 
groups, group 1 (5 mg Hyoscine) and group 2 (10 mg 
Hyoscine). The drug was injected intravenously, while 

the papilla was in a completely enface view, and the 
spasmolytic effect of the drug was assessed, as the pri-
mary outcome. The time interval between the cessation 
of peristalsis and its further onset was recorded by the 
chronometer. Also, the patient’s heart rate and blood 
pressure were monitored during the procedure by digital 
monitoring, as the secondary outcome.

Sampling and Blinding
The sample size for the trial was calculated based on the 
following assumptions. The average rate of Hyoscine 

Figure 1 The flow diagram of the study.
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cardiovascular side effects, such as tachycardia during 
ERCP was 32% in previous studies.18 Also, our pilot study 
showed that the antimotility response with 5 mg Hyoscine 
was nearly 100% Hyoscine. Considering all the above, and 
considering the confidence interval of 95%, power of 80% 
and a 10% reduction in side effects, 282 patients (141 
subjects in each group) were enrolled in the study.

Statistical Analysis
The data were analyzed statistically by SPSS software 
version 20. For descriptive statistics, the Mean ± SD 
index was used for quantitative variables with normal 
distribution, and the Median ± Interquartile range was 
used for quantitative variables without normal distribution. 
Chi-Square, T-test (if the distribution of data was normal), 
and Mann–Whitney (if the distribution of data was not 
normal) were used for analysis. P <0.05 was considered 
as the significance level of tests.

Results
In this study, 500 patients with biliary tract disease, who 
were candidates for ERCP, were referred to Shahid 
Sadoughi Hospital. Of these 500 patients, 218 patients 

were excluded from the study due to absence of peristalsis 
that interferes with the procedure (n=212), severe heart fail-
ure (n=2), as well as history of recent myocardial infarction 
(n=2), heart block (n=1), and hypersensitivity to Hyoscine 
(n=1). Finally, 282 ones (141 patients in each group) com-
pleted the study. The study flow diagram of patients 
recruited in this clinical trial study is shown in Figure 1. 
The mean ± SD age of patients was 54.03 ± 18.94 years. Of 
the enrolled patients, 151 (53%) were female, and 132 
(47%) were male. As presented in Table 1, 56 patients 
(19.9%) had IHD, and 73 ones (25.9%) had HTN. There 
were no significant differences regarding demographic and 
clinical data between two groups at the baseline (Table 1).

The distribution of people with IHD and HTN accord-
ing to their gender is summarized in Table 2. Results 
showed that there was a statistically significant association 
between IHD and gender (P=0.03), but there was no sig-
nificant difference among genders with respect to HTN 
(P=0.71). To evaluate the efficacy and safety of the drug, 
three variables were studied: the time interval between 
injection of the drug and cessation of peristalsis, the dura-
tion of antispasmodic effect, and the time required to 
increase heart rate. The results of this study showed that 
there were no statistically significant differences regarding 
these three variables between two groups. (P=0.48, 0.38, 
and 0.32, respectively) (Table 3). For evaluating the side 
effects of the drug, arrhythmia, heart rate, and mean arter-
ial blood pressure (MAP) were studied. The results 
showed that there was no statistically significant difference 
in the incidence of arrhythmia between two groups 
(P=0.08). The heart rate and MAP were measured for 
both groups before and after drug administration. The 
results showed that there was no significant difference 
regarding mean heart rate before drug administration 
between two groups (P=0.182), but after the drug admin-
istration, this difference was statistically significant 
(P=0.007) (Table 4). Also, MAP was not significantly 
different between two groups (P=0.29) before drug 

Table 1 Baseline Characteristics of Patients Randomized in Two 
Groups

Variables Group 1 
(5 mg)

Group 2 
(10 mg)

P-value

Number of subjects 141 141 -

Age (mean ± SD) 54.45 ± 19.06 53.62 ± 18.83 0.71*

Gender Male, N (%) 67 65 0.43**

Female, 

N (%)

74 76

Ischemic heart disease, 

N (%)

31 25 0.82**

Hypertension, N (%) 30 43 0.76**

Notes: *Independent sample t-test, **Pearson chi square test.

Table 2 The Frequency of Patients with Ischemic Heart Disease and Hypertension by Gender

Variables Ischemic Heart Disease Total P-value Hypertension Total P-value

Yes No Yes No

Gender Male, N (%) 31 (25.6%) 90 (74.4%) 121 (100%) 0.03 30 (24.8%) 91 (75.2%) 121 (100%) 0.71
Female, N (%) 25 (15.5%) 136 (84.5%) 161 (100%) 43 (26.7%) 118 (73.30%) 161 (100%)

Total 56 (19.9%) 226 (80.1%) 282 (100%) 73 (25.9%) 209 (74.1%) 282 (100%)
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administration, but after the drug administration, this dif-
ference was statistically significant (P=0.001) (Table 4).

In this study, the relation between possible drug 
side effects in different groups based on age and sex 
were investigated. At baseline, there were no signifi-
cant differences regarding heart rate and MAP, between 
different subgroups of two groups. As shown in Table 
5, the heart rate and MAP were significantly different 
between two groups in patients over 50 years old 
(P=0.001 and P=0.022, respectively) and males 
(P=0.001 and P=0.006, respectively) but no statistically 
significant differences were observed in patients 
younger than 50 years old and females (P=0.19 and 
P=0.54, respectively) (Table 6).

Discussion
To our best of knowledge, this study is the first work evalu-
ating the efficacy and adverse effects of low dose of 
Hyoscine, compared to its usual dose during ERCP. The 
ERCP method is the best non-surgical intervention for 
benign and malignant biliary duct diseases.19,20 The absence 
of peristalsis during ERCP is necessary for cannulation of the 
bile ducts and pancreas, especially for sphincterotomy.21 

Also, the absence of peristalsis during the procedure will 
lead to a better view of the anatomic details of the Vater 
ampulla and the intraduodenal part of the common biliary 
duct. Over the past years, both glucagon and Hyoscine have 
been used to remove duodenal peristalsis. Pharmacological 
studies have shown that Hyoscine has anticholinergic 

Table 3 The Comparison Between Efficacy of Low Dose Vs Usual Dose of Hyoscine

Variables Group 1 (5 mg) Group 2 (10 mg) P-value

Time required to decrease peristalsis (Mean ± SD) 29.02 ± 10.65 29.93 ± 10.94 0.48*
Duration of antispasmodic effect (Median, Interquartile) 10 (11%) 10 (10%) 0.38**

Time required to increase heart rate (Median, Interquartile) 35 (34%) 25 (48%) 0.32**

Notes: *Student’s t-test, **Mann–Whitney test.

Table 4 The Frequency of Side Effects of Drug by Groups

Variables Group 1 (5 mg) Group 2 (10 mg) P-value

Arrhythmia (N, %) No 141 (100%) 138 (97.9%) 0.08*
Yes 0 (0%) 3 (2.1%)

Heart rate 

(Mean ± SD)

Before drug injection 89.33±11.60 88.86±8.29 0.182**

After drug injection 92.72±11.18 96.32±10.97 0.007**

Mean arterial blood pressure 
(Mean ± SD)

Before drug injection 96.92±11.42 98.19±8.71 0.29**
After drug injection 93.65±10.37 89.77±8.03 0.001**

Notes: *Chi square test, **Student’s t-test.

Table 5 The Frequency of Side Effects of Drug by Age

Variables Group 1 (5 mg) Group 2 (10 mg) P-value*

Mean arterial blood pressure (Mean ± SD) <50 Years old Before drug injection 91.88 ± 12.55 93.88 ± 5.90 0.24

After drug injection 88.81 ± 10.60 89.86 ± 8.02 0.54

>50 Years old Before drug injection 99.53 ± 9.96 102.32 ± 8.99 0.06

After drug injection 96.14 ± 9.38 89.68 ± 8.10 0.001

Heart rate (Mean ± SD) <50 Years old Before drug injection 90.40 ± 12.01 87.36 ± 7.80 0.10

After drug injection 93.73 ± 11.04 96.51 ± 11.67 0.19

>50 Years old Before drug injection 88.77 ± 11.41 88.06 ± 8.83 0.65

After drug injection 92.20 ± 11.27 96.14 ± 10.34 0.022

Note: *Student’s t-test.
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properties with a high affinity for muscarinic receptors on 
gastrointestinal smooth muscle cells. In addition to its per-
ipheral anticholinergic activity, it also has a gradual and long- 
lasting sedative effect on the central nervous system. Due to 
the anticholinergic effects of this drug, its possible side 
effects may include dry mouth, dryness and itching of the 
skin, skin lesions in cases of drug allergy, drowsiness, for-
getfulness, mydriasis, cycloplegia, dry eye and cardiovascu-
lar complications (primary bradycardia due to muscarinic 
receptors blockage and partial tachycardia). It also binds to 
nicotine receptors and causes a ganglion-blocking effect that 
can cause cardiovascular complications such as cardiac 
arrhythmias and blood pressure fluctuations. Sometimes 
Hyoscine helps to improve autonomic balance in patients 
with heart failure.22–25

In this study, three variables were studied to evaluate the 
efficacy of the drug: the time interval between injection of the 
drug and cessation of peristalsis, duration of antispasmodic 
effect, and the time needed to increase heart rate. The results 
of this study showed that there was no statistically significant 
difference between the mean duration of time required for the 
reduction of peristalsis in the two groups. However, the mean 
time required to mitigate peristalsis in the first group (5 mg) 
was shorter than in the second group (10 mg). Regarding the 
duration of the antispasmodic effect, the results also showed 
that there was no significant difference between different 
doses (5 and 10 mg). In terms of the time needed to increase 
the heart rate, this study also showed that both doses (5 and 
10 mg) did not differ.

In this study, for assessing the adverse effects of the 
drug, arrhythmia, heart rate, and MAP were evaluated. The 

results showed that there was no significant difference 
between the two groups in terms of the frequency of 
arrhythmia (before and after drug administration). In the 
first group (5 mg Hyoscine injection), no arrhythmia was 
reported after first and second doses., but in the second 
group (10 mg Hyoscine injection), three cases (2.1%) had 
arrhythmia (2 cases of supraventricular and one ventricu-
lar) after second dose of drug. A clinical trial on 36 
patients undergoing peripheral angiography in aortoiliac 
region showed that injection of 20 mg dose of Hyoscine 
was associated with an increase in the heart rate of sub-
jects, and two patients had procedural ST depression com-
pared with none in the control group. However, there was 
no statistical difference between the two groups.27

Regarding the heart rate and MAP, the results showed 
that there was a statistically significant difference between 
these groups after drug administration. The average of 
MAP was lower in the second group (10 mg Hyoscine). 
In other words, hypotension was more common in 
the second group after drug administration. The mean 
heart rate was also higher in the second group (10 mg 
Hyoscine) than the first group, which means tachycardia 
occurred more frequently in the second group, in compar-
ison with the first one. In the prospective study of 
Christensen et al in 2004, 1177 ERCP cases were recorded 
over two years. The results of this study showed that in 
15.9% of the participants, complications of the procedure 
(in a one-month duration after surgery) occurred. 
Pancreatitis (3.8%), hemorrhage (0.9%), perforation 
(1.1%), cholangitis (5%), and cardiorespiratory complica-
tions were reported in 2.3% of the study participants. The 

Table 6 The Frequency of Side Effects of Drug by Sex

Variables Group 1 
(5 mg)

Group 2 
(10 mg)

P-value*

Mean arterial blood pressure (Mean ± 

SD)

Male Before drug Injection 97.28 ± 10.45 99.58 ± 9.59 0.21

After drug Injection 94.64 ± 9.36 89.35 ± 7.85 0.001

Female Before drug Injection 96.15 ± 12.37 97.30 ± 8.02 0.66

After drug Injection 92.74 ± 11.20 90.03 ± 8.18 0.08

Heart rate (Mean ± SD) Male Before drug Injection 87.96 ± 11.12 88.76 ± 8.46 0.65

After drug Injection 91.04 ± 10.24 96.15 ± 9.71 0.006

Female Before drug Injection 90.57 ± 11.95 88.96 ± 8.20 0.15

After drug Injection 94.24 ± 11.82 96.43 ± 11.76 0.24

Note: *Student’s t-test.
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results of this study indicate that factors such as dilated 
bile duct, stenting, and injection of more than 40 mg of 
Hyoscine are risk factors for post-ERCP complications.28 

In line with the results of the mentioned study, our results 
showed that side effects (tachycardia and hypotension) 
were more common in the patients receiving higher 
doses of Hyoscine.

Fisher et al aimed to investigate the effects of ERCP in 
the two groups of individuals over 65 years of age and 
those under 65 years old. Its results indicate that signifi-
cant hemodynamic changes occurred in both groups dur-
ing ERCP. These include increases in heart rate, systolic 
and diastolic blood pressure, as well as MAP. Findings of 
the study showed that the mean heart rate was significantly 
higher in the patients over 65 than in the patients under 65 
and it was reported that the higher frequency of receiving 
Hyoscine in people under 65 years old leads to the 
increased mean of the heart rate. The results of our study 
also showed that the mean heart rate in the second group 
(10 mg Hyoscine) was higher than the first group (5 mg 
Hyoscine), which was in line with the results of the men-
tioned study.29

As the majority of the patients undergoing ERCP are old 
age, we should use the lowest effective dose of the drug. 
A study was conducted by Glomsaker et al to determine the 
predictive factors for possible complications of ERCP. In this 
study, 2808 cases of ERCP were performed, and complica-
tions occurred in 327 procedures (11.6%). Among these 
complications, cholangitis (3.6%), pancreatitis (3.1%), 
bleeding (2.4%), perforation (0.9%) and cardiopulmonary 
complications (1.1%) were noted. In this study, age has 
been identified as a risk factor for ERCP-induced complica-
tions so that with increasing the age (especially in people 
over 90 years of age), the risk of ERCP-related complications 
also increases.30,31 Our study also showed that the MAP and 
heart rate in both groups were significantly different in those 
over 50 years old compared to those under 50 years, which 
was in line with the results of this study.

Some trials have tried to use oral GI spasmolytic agents in 
order to decrease systemic side effect of Hyoscine-N-butyl 
bromide. In a study by Karahan et al26 the effect of oral 
Otilonium bromide (a GI spasmolytic agent with minimal 
systemic distribution) usage during ERCP on duodenal moti-
lity, the tolerability (by patients) and the difficulty (by the 
endoscopist) of the procedure was evaluated. Otilonium bro-
mide is a muscarinic agonist and also a calcium channel 
blocker with low risk of side effects. The results showed 
that the mean duodenal motility score was significantly 

lower in the study group, compared to control group. Also, 
the patient satisfaction rate was higher in the study group. 
The authors concluded that using this agent before ERCP can 
decrease the duodenal motility and ease the procedure. More 
randomized studies that compare oral versus intravenous 
spasmolytic agents during ERCP are needed.

Conclusion
Low dose of Hyoscine-N-butyl bromide is effective and 
safe for prevention of peristalsis during ERCP and side 
effects such as alteration in blood pressure and heart rate 
are much fewer especially in men and elderly patients.

Data Sharing Statement
The datasets used and/or analyzed during the current study 
will be de-identified and are available from the corre-
sponding author on reasonable request up to 2 years after 
publication.
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