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Abstract
AIM: To investigate the benefits of hyoscine butyl-
bromide in polyp detection during colonoscopy by a 
meta-analysis of available randomized controlled trials 
(RCTs).

METHODS: Databases, including PubMed, EMBASE, 
the Cochrane Library, and the Science Citation Index 
up to September 2013, were searched. The primary 
outcome was polyp detection rate, and the second-
ary outcome was adenoma detection rate. The meta-
analysis was performed using the free software Review 
Manager. Differences observed between the treated 
and the control groups were expressed as odds ratio 
(OR) with a 95% confidence interval (CI). A fixed-
effects model was used to pool data when statistical 
heterogeneity was absent. If statistical heterogeneity 
was present (P  < 0.05), a random-effects model was 
used.

RESULTS: The initial search identified nine articles. 
After screening, five RCTs with a total of 1998 patients 
were included in this meta-analysis. Of the five studies, 
all described a comparison of baseline patient char-
acteristics and showed that there was no statistically 
significant difference between the two groups. Among 
the 1998 patients, 1006 received hyoscine butylbro-
mide and 992 were allocated to the control group, and 
the polyp detection rate was reported. There were 
no significant differences between the treated and 
the control group (OR = 1.09, 95%CI: 0.91-1.31, P  
= 0.33). Four RCTs included 1882 patients, of whom 
948 received hyoscine butylbromide, and the adenoma 
detection rate was reported. There were no significant 
differences between the treated and the control group 
(OR = 1.13, 95%CI: 0.92-1.38, P  = 0.24).

CONCLUSION: The use of hyoscine butylbromide did 
not significantly improve the polyp detection rate dur-
ing colonoscopy.

© 2014 Baishideng Publishing Group Inc. All rights reserved.
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Core tip: There is a debate as to whether hyoscine bu-
tylbromide can really improve polyp detection during 
colonoscopy. We performed a meta-analysis of the re-
sults of randomized controlled trials to investigate the 
benefits of hyoscine butylbromide in polyp detection 
during colonoscopy. We found that the use of hyoscine 
butylbromide did not significantly improve the polyp 
detection rate during colonoscopy.
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INTRODUCTION
Colorectal cancer (CRC) is one of  the most common 
gastrointestinal cancers in the Asian-Pacific region due 
to socioeconomic development and adaptation of  West-
ern lifestyle[1]. Adenomatous polyps are usually the pre-
cursor of  CRC, and early identification and removal pre-
vent progression of  colonic neoplasia[2]. Colonoscopy is 
currently the gold standard for the diagnosis of  mucosal 
diseases[3]. However, polyps can remain undetected dur-
ing colonoscopy, with a reported miss rate of  5%-32%[4], 
probably because some lesions lie in areas of  the colonic 
surface that do not enter the field of  view[5]. Therefore, 
improvements in polyp detection are a major focus of  
endoscopic research and quality improvement programs 
worldwide. The use of  antispasmodic agents in colonos-
copy is considered when the rationale is to reduce colon-
ic spasm, which can impede advancement of  the colo-
noscope and impair visualization of  the mucosa[6]. The 
advantages of  these agents have been proved in some 
trials with respect to speed and ease of  colonoscope 
insertion[7] and ileal intubation rates[8,9]. In recent years, 
authors such as Corte et al[10] found that antispasmodic 
agents could reduce the depth of  the haustral folds and 
may facilitate the detection of  polyps. Hyoscine butyl-
bromide, a well-known antispasmodic drug, can block 
muscarinic receptors and thus exert a parasympathico-
lytic action which results in a reduction in the tone and 
motility of  smooth muscle[11,12]. This helps to achieve 
rapid spasmolysis, and may increase mucosal view and 
polyp detection[13]. Although adverse effects, such as vi-
sual accommodation disturbance, mild tachycardia, or a 
dry mouth have been observed, hyoscine butylbromide 
is still a well tolerated and safe drug, especially when 
monitored[11,14].

However, an ongoing debate still exists as to whether 
hyoscine butylbromide can really improve polyp detec-
tion during colonoscopy[15,16]. To critically appraise the 
current evidence, we performed a meta-analysis of  the 
results of  randomized controlled trials (RCTs) to inves-
tigate the benefits of  hyoscine butylbromide in polyp 
detection during colonoscopy.

MATERIALS AND METHODS
Literature search
Electronic databases, including PubMed, EMBASE, the 
Cochrane Library and the Science Citation Index up to 
September 2013, were searched. Literature references 
were hand-searched during the same time period. The 
search terms used were “hyoscine butylbromide or bus-
copan and polyp detection”.

Study selection
The initial inclusion criteria were as follows: (1) RCTs 
regardless of  whether they were single blinded, double 
blinded or unblinded; (2) the treatment group received 
hyoscine butylbromide during colonoscopy; and (3) a 
parallel control group received placebo during colonos-
copy. Studies that met the initial inclusion criteria were 
further examined. Those with duplicate publications, un-
balanced matching procedures or incomplete data were 
excluded. When publication duplication occurred, or the 
studies were reported in conference proceedings, the 
earliest publications were excluded.

Data extraction
Data were extracted independently by two reviewers 
(Cui PJ and Yao J) according to the prescribed selection 
criteria. Any disagreements were resolved by discussion 
between the two reviewers. The following data were 
extracted: the baseline trial data (e.g., mean age, gender, 
bowel preparation type, colonoscopy staff  arrangement, 
methods of  sedation during colonoscopy, and dosage 
and administration routes of  hyoscine butylbromide); 
the outcomes of  colonoscopy (polyp and adenoma de-
tection rate, number of  adenomas and polyps detected 
per patient). Where necessary, the corresponding authors 
were contacted to obtain supplementary information. 
The polyp/adenoma detection rate was defined as the 
number of  patients with ≥ 1 polyp/adenoma divided by 
the total number of  screened patients.

Study quality
The quality of  the included trials was assessed using the 
Jadad composite scale[17] in addition to a description of  
an adequate method for allocation concealment. The 
Jadad score assesses descriptions of  randomization, 
double blinding, and withdrawals or dropouts. It ranges 
from 0-5 points, with a low-quality study having a score 
of  ≤ 2 and a high-quality study having a score of  ≥ 
3[18]. Study quality was assessed independently by two 
authors (Cui PJ and Yao J), and any discrepancies in in-
terpretation were resolved by consensus (Table 1).

Statistical analysis
The meta-analysis was performed using the free software 
Review Manager (Version 4.2.10, Cochrane Collabora-
tion, Oxford, United Kingdom). Differences observed 
between the two groups were expressed as the odds 
ratio (OR) with a 95% confidence interval (CI). A fixed 
effects model was used to pool data when statistical het-
erogeneity was absent. If  statistical heterogeneity was 
present (P < 0.05), a random effects model was used.

RESULTS
The initial search identified nine articles (Figure 1). After 
screening, six RCTs were identified. One study[19] com-
pared outcomes unrelated to this meta-analysis, and was 
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Table 1  Quality analysis of included trials

consequently excluded from the pooled meta-analysis. 
Therefore, five RCTs[10,15,16,20,21] were included in this 
meta-analysis. All five studies described a comparison 
of  baseline patient characteristics and showed that there 
were no statistically significant differences between the 
two groups. The principal characteristics of  the included 
studies are shown in Tables 2 and 3. The outcomes were 
measured as follows.

Primary outcome
In this report, we considered polyp detection rate as 
the primary outcome. All five studies[10,15,16,20,21] reported 
polyp detection rate. These trials included 1998 patients, 
of  whom 1006 received hyoscine butylbromide and 
992 were allocated to the control group. A total of  906 
patients were found to have polyps on colonoscopy, 
including 467 patients (46.4%) in the hyoscine butyl-
bromide group and 439 patients (44.3%) in the control 
group. There was no significant difference between the 
two groups (OR = 1.09, 95%CI: 0.91-1.31, P = 0.33) 
(Figure 2A).

Secondary outcome
The secondary outcome in this analysis was adenoma detec-
tion rate. The data were derived from four RCTs[10,15,16,20]. 
These trials included 1882 patients, 948 of  whom received 
hyoscine butylbromide. A total of  539 patients were 
found to have adenomas on colonoscopy, including 283 

patients (29.9%) in the hyoscine butylbromide group and 
256 patients (27.4%) in the control group. There was no 
significant difference between the two groups (OR = 1.13, 
95%CI: 0.92-1.38, P = 0.24) (Figure 2B).

DISCUSSION
The prevalence of  polyps in the colon and rectum is 
high, as is the incidence of  colorectal cancer[22]. Many in-
dividuals with polyps have been identified in recent years 
as a result of  screening using colonoscopy[23]. Polyps 
are considered to be the precursor lesions of  colorectal 
carcinoma, and colonoscopy which is used to identify 
and remove polyps has become standard practice for the 
prevention of  CRC[24]. However, colonoscopy is not an 
ideal procedure in every case. Several reports have been 
published detailing the pitfalls of  colonoscopy, which 
has significant miss rates for polyp and cancer detec-
tion[25,26]. Many factors including quality and timing of  
bowel preparation[27,28], colonoscopic technique[29], polyp 
position[30] and colonic contractility[13] may impede polyp 
detection. Several methods, including the administra-
tion of  antispasmodic agents during colonoscopy to 
enhance the quality of  colonoscopic examinations and 
to increase polyp detection rate, have been suggested. 
Colonic spasm can make it difficult for the endoscopist 
to advance the colonoscope and visualize the mucosa[6]. 
It seems that adequate colonic distension to improve 
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Study Randomization method Allocation concealment Blinding Withdrawals Jadad score

Byun et al[20] Not mentioned Unclear Double-blind Not mentioned 3
Lee et al[21] Computer-generated Adequate Double-blind Not mentioned 6
Corte et al[10] Computer-generated Adequate Double-blind Described 7
de Brouwer et al[15] Not mentioned Unclear Double-blind Described 4
Rondonotti et al[16] Computer-generated Adequate Double-blind Described 7

Potentially relevant publications identified from search strategy (n  = 9)

Studies retrieved for detailed evaluation (n  = 6)

Original studies included in the meta-analysis (n  = 5)

Excluded after review of title and abstract (n  = 3)

Studies excluded from Meta-analysis (n  = 1)

Figure 1  Search protocol for the meta-analysis.
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Table 3  Characteristics of randomized comparisons of hyoscine butylbromide and placebo groups reported in the literature

Table 2  Baseline characteristics of included trials in the meta-analysis

mucosal view can lead to increased polyp and adenoma 
detection[31]. However, trials employing dicyclomine hy-
drochloride[32], glucagon[33], and atropine[34] have failed to 
show any benefit. Furthermore, there are some endosco-
pists who believe that the use of  an antispasmodic may 
actually make colonoscopy more difficult by reducing co-
lonic muscular tone[25]. In contrast to earlier studies, Lee 
et al[21] suggested that polyp detection may be enhanced 
by spasmolysis in patients with more pronounced co-
lonic spasms. Corte et al[10] also found that antispasmodic 
agents could reduce the depth of  the haustral folds and 
may facilitate the detection of  polyps.

Hyoscine butylbromide, an antimuscarinic anticholin-
ergic antispasmodic with a quaternary ammonium struc-
ture, is a commonly used, inexpensive, and safe drug. Its 
parasympathicolytic action results in a reduction in the 
tone and motility of  smooth muscle[11,12]. These charac-
teristics make it an attractive choice for the pretreatment 
of  patients who undergo colonoscopy in an effort to 
obtain adequate colonic distension. The advantage of  
hyoscine butylbromide in facilitating ileal intubation was 

shown by Misra et al[9]. However, its advantage in increas-
ing polyp detection is still debatable.

In the present meta-analysis, the baseline character-
istics in the two groups were similar in all the studies. 
Hyoscine butylbromide 20 mg was administered intrave-
nously after intubation of  the cecum, thereby maximiz-
ing homogeneity for possible polyp detection. All five 
RCTs[10,15,16,20,21] evaluated the effectiveness of  hyoscine 
butylbromide in improving polyp detection during colo-
noscopy. The meta-analysis showed that the polyp detec-
tion rate (OR = 1.09, 95%CI: 0.91-1.31, P = 0.33) was 
not correlated with the use of  hyoscine butylbromide. 
The results of  this meta-analysis indicated that hyoscine 
butylbromide did not improve the rate of  polyp detec-
tion during colonoscopy. Moreover, there was no asso-
ciation between the use of  hyoscine butylbromide and 
improvement in the detection of  adenomas (OR = 1.13, 
95%CI: 0.92-1.38, P = 0.24), although adenomas were 
not reported in all studies. We also evaluated the quality 
of  these RCTs according to the Jadad score[17] and found 
that the results of  the meta-analysis were consistent with 
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Study Group Age Gender Intervention Time of 
intervention

Bowel preparation Colonoscopy 
staff

Sedation

(M/F)
Byun et al[20] Hyoscine 

butylbromide
Not 

mentioned
103 (total 
number)

20 mg, iv At the time of 
colonoscopic 
withdrawal

Not mentioned Not mentioned Not mentioned

Placebo 102 (total 
number)

1 mL NS, iv

Lee et al[21] Hyoscine 
butylbromide

59.4 ± 8.5 27/31 20 mg, iv When the scope 
reached the 

cecum

Polyethylene glycol 
solution

A single experi-
enced endosco-

pist

Midazolam, 3-5 
mg, iv

Placebo 58.4 ± 7.9 23/35 1 mL NS, iv
Corte et al[10] Hyoscine 

butylbromide
  60.6 ± 11.2 162/141 20 mg, iv After the cecum 

was reached
PrepKit C; pi-

coPrep; moviPrep; 
glycoPrep

8 endoscopists, 
14 fellows

Midazolam, 
fentanyl with or 
without propo-

fol, iv
Placebo   61.4 ± 10.4 157/141 1 mL NS, iv

de Brouwer et al[15] Hyoscine 
butylbromide

61.5 156/184 20 mg, iv When the 
cecum was 

reached and the 
withdrawal of 

the colonoscope 
was started

Polyethylene glycol 
solution

5 gastroenter-
ologists and 3 

nurse endosco-
pists

Not mentioned

Placebo 61.4 176/158 1 mL NS, iv

Rondonotti et al[16] Hyoscine 
butylbromide

  57.3 ± 11.5   90/112 20 mg, iv At cecal intuba-
tion

Senna-based prepa-
ration

Six board-
certified gastro-

enterologists

Midazolam and 
pethidine, iv

Placebo   57.3 ± 13.5   87/113 1 mL NS, iv

Study Group Polyp detection rate Adenoma detection rate Polyps per patient (n ) Adenomas per patient (n )

Byun et al[20] Hyoscine butylbromide 45.6% 35.0% NR NR
Placebo 39.2% 29.4%

Lee et al[21] Hyoscine butylbromide 34.5% NR 0.9 ± 1.8 NR
Placebo 25.9% 0.6 ± 1.2

Corte et al[10] Hyoscine butylbromide 43.6% 27.1%   0.91 ± 0.084 0.55 ± 0.073
Placebo 36.6% 21.8%   0.70 ± 0.075 0.42 ± 0.062

de Brouwer et al[15] Hyoscine butylbromide 55.9% 29.7% 1.13 NR
Placebo 60.2% 31.4% 1.21

Rondonotti et al[16] Hyoscine butylbromide 38.6% 31.7% NR NR
Placebo 37.0%    28%

NR: Not reported.
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the sensitivity analysis. Thus, the results showing the in-
effectiveness of  hyoscine butylbromide in improving the 
polyp detection rate during colonoscopy are credible and 
robust.

This meta-analysis had several limitations. The small 
number of  studies and the restricted sample size in most 
trials implied that the quantitative analysis was not very 
powerful. Moreover, the experience of  the endoscopist 
and the type of  bowel preparation used may influence 
the results of  colonoscopy[35]. In our meta-analysis, most 
trials involved different colonoscopy staff  and there was 
no standardization of  bowel preparation type, and this 
may account for the heterogeneity and influence our 
results. Further large multicenter studies based on a uni-
fied colonoscopy procedure are required.

  In conclusion, the present meta-analysis showed 
that the use of  hyoscine butylbromide did not improve 
the polyp detection rate during colonoscopy. Therefore, 
this analysis does not support the routine use of  hyo-
scine butylbromide to improve the rate of  polyp detec-
tion.
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