
INTRODUCTION

The necessity
Several factors, such as food material, air bubbles in the 

small bowel and delayed gastric and small bowel transit time 
(SBTT) influence small bowel visualization quality (SBVQ), 
diagnostic yield (DY), and completion rate (CR) in video cap-
sule endoscopy (VCE). The results of studies on bowel prepa-
ration before VCE using purgatives such as polyethylene gly-
col (PEG), sodium phosphate and simethicone (polydime-
thylsiloxane and silicon dioxide), or prokinetics are conflict-
ing. Therefore, there were no proposed standard guidelines for 
bowel preparation before VCE.

Clin Endosc  2013;46:147-154

  Copyright © 2013 Korean Society of Gastrointestinal Endoscopy  147

The objectives
In Korea, different bowel preparation methods have been 

used in each hospital, presumably expecting undefined ad-
vantages without evidence or knowledge of the strengths and 
weaknesses of various methods. The present set of guidelines 
was developed by the Korean Gut Image Study Group, part of 
the Korean Society of Gastrointestinal Endoscopy. The objec-
tives of these guidelines are to provide accurate information 
and to suggest a protocol for proper bowel preparation before 
VCE to medical professionals, based on analyzed evidence of 
published studies.

 
Participants

To prepare these guidelines, a multisociety operating com-
mittee on VCE guidelines and a working committee were fo-
rmed in April 2010, consisting of experts and clinical treat-
ment guideline professionals recommended by the Korean 
Society of Gastroenterology, the Korean Society of Gastroin-
testinal Endoscopy, and the Korean Association for the Study 
of the Intestinal Diseases.
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Choice of key questions
A survey was conducted, based on a working committee me-

eting, to select four key questions regarded as pivotal to medi-
cal professionals and patients concerning bowel preparation 
before VCE.

Literature searching and selection
We performed online searches for VCE bowel preparation-

related clinical studies, comparative researches, randomized 
controlled trials (RCTs), meta-analyses and guidelines publi-
shed from January 2002 to October 2011. Systemic literature 
searches were made of the MEDLINE, EMbase, and Coch-
rane library databases for foreign literature, and of the KM-
base, KISS, and KoreaMed for Korean literature. Key MeSH 
terms used (http://www.nlm.nih.gov/mesh/MBrowser.html) 
were “capsule endoscopy” and “bowel preparation.” A total of 
191 papers were selected. Additional searching was perform-
ed for papers on SBVQ, DY, cecal CR, PEG, simethicone and 
prokinetics. Conference abstracts, manuscripts published in 
languages other than English and reviews were excluded from 
the search. Among the initially selected publications, we re-
viewed the titles and abstracts to eliminate those that did not 
meet the criteria. When necessary, we carefully reviewed the 
entire documents. We excluded papers on VCE bowel prepa-
ration with sodium phosphate, mannitol, coffee enema, and 
bisacodyl and colon capsule bowel preparation. The ‘PICO’ 
rule was applied to the keywords used for searches in English. 
After excluding a total of 166 papers, we finally selected 25 and 
created a standardized evidence table to extract information 
pertinent to the four key questions.

Meta-analysis
After creating an evidence table for each key question, we 

conducted meta-analyses for key questions with search re-
sults based on RCTs. The pooled odds ratio (OR) for the SB-
VQ, DY, and CR of VCE for each key question and 95% con-
fidence interval (CI) were calculated from each original study. 

SBVQ was included in the standardized evidence table, but a 
meta-analysis for this factor was excluded because of the dif-
ferent criteria used between reports. Each meta-analysis was 
iterated with exclusion of each study, one at a time, to assess 
the overall effect of the exclusion of the pooled ORs. Hetero-
geneity between studies was evaluated using Cochran Q-test; 
studies were considered heterogeneous if the Q-test gave p< 
0.10. The pooled estimate was assessed by an inverse variance 
weighted estimation method. If any statistical heterogeneity 
was found (p<0.10), a random effect model was applied. This 
model assumes that each study has a different underlying ef-
fect and this leads to wider CI values than with the fixed-ef-
fects model. The meta-analyses were performed using the Co-
chrane Review tool ReVman version 5.1 (The Cochrane Col-
laboration, Copenhagen, Denmark; http://ims.cochrane.org/
revman).

Quality of evidence and grade of recommendations 
We carefully reviewed the final candidate papers and wrote 

recommendations for each of four main questions based on 
comprehensive evidence, including the results of the meta-an-
alyses. The methodology proposed by the Grading of Recom-
mendations Assessment, Development and Evaluation Work-
ing Group was used to determine the quality of evidence. This 
indicates the level of scientific evidence of the recommenda-
tion and the strength of the recommendation, which means 
the level of strength at which the recommendation should be 
made (Table 1).1,2

The quality of evidence for each main outcome can be de-
termined by considering the study design on which the evid-
ence was based; that is, “high quality” for RCTs and “low qu-
ality” for observational studies. We then considered whether 
the studies had any serious limitations in the study design or 
execution, important inconsistencies in the results, or uncer-
tainty about the directness of the evidence. Additional consi-
derations that could lower the quality of evidence included im-
precision of results or sparse data, and high risk of publication 

Table 1. Quality of Evidence and Strength of a Recommendation

Quality of evidence
High Further research is very unlikely to change our confidence in the estimate of effect.
Moderate Further research is likely to have an important impact on our confidence in the estimate of effect 

  and may change the estimate.
Low Further research is very likely to have an important impact on our confidence in the estimate of effect 

  and is likely to change the estimate.
Very low Any estimate of effect is very uncertain.

Strength of a recommendation 
Strong Most or all individuals will be best served by the recommended course of action.
Weak Not all individuals will be best served by the recommended course of action. There is a need to consider 

  more carefully than usual individual patient’s circumstances, preferences, and values.
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bias. Other considerations that could raise the quality of evid-
ence in observational studies (which could not be any lower), 
included large effects, low possibility of plausible confound-
ing effects, and a very strong association of any dose-response 
gradient. If there was no evidence from an RCT or observa-
tional studies, the recommendation from a consensus of ex-
perts based on clinical experience was classified as “expert op-
inion.”

The strength of recommendation was assessed as two grad-
es-“strong” or “weak”-considering the balance between desi-
rable and undesirable consequences, quality of evidence, con-
fidence in values and references, amount of medical expenses 
and effective allocation of resources. In general, when the de-
sirable effects of an intervention clearly outweigh the undesir-
able effects, or vice versa, guideline panels can offer strong rec-
ommendations. On the other hand, when the trade offs are less 
certain, either because of a low quality of evidence or because 
evidence suggests that desirable and undesirable effects are clo-
sely balanced, weak recommendations become mandatory.1,2 
Agreement was reached after internet-based voting by 15 mem-
bers of the Korean Gut Image Study Group, part of the Korean 
Society of Gastrointestinal Endoscopy (see agreement per-
centages below).

Drafting of statements and approval
After writing a draft of the VCE guidelines based on the lit-

erature results, we conducted an internet survey to reflect the 
medical environment in Korea and to assess how VCE was be-
ing provided by medical professionals in actual clinical set-
tings. Opinions from various professionals in Korea were so-
licited and compiled before having the draft recommendation 
approved.

Supply and implementation of the VCE guidelines
The published set of guidelines will be posted on the web-

sites of the Korean Society of Gastrointestinal Endoscopy and 

Korean Association for the Study of the Intestinal Diseases. A 
summary of the guidelines highlighting important recommen-
dations will be prepared and distributed to medical profes-
sionals free of charge.

GUIDELINES FOR BOWEL PREPARATION

Does bowel preparation with PEG solution enhances 
the SBVQ, DY, and CE of VCE?

Bowel preparation with PEG solution enhances the 
SBVQ, and DY of small bowel VCE, but it does not affect 
the VCE CR (evidence grade, moderate; recommenda-
tion grade, strong).

Agreement: agree strongly (53.3%); agree with minor 
reservations (46.7%); agree with major reservations (0%); 
disagree with major reservations (0%); disagree strongly 
(0%).

Concerning the SBVQ of bowel preparation with PEG solu-
tion for VCE, there are eight articles including six RCTs,3-8 one 
prospective nonrandomized study9 and one retrospective stu-
dy.10 Most used a PEG volume of 2 L, but 500 mL was used in 
one article8 and 4 L in two.6,9 Five of the RCTs3,4,6-8 showed that 
bowel preparation with PEG solution enhanced the SBVQ 
compared with fasting alone or a clear liquid diet (p<0.05) and 
one prospective nonrandomized study also showed a statisti-
cally significant difference (p<0.01).9 Wi et al.5 showed no dif-
ference in the SBVQ between fasting and administration of 2 
L of PEG solution (43% vs. 56%), but there was a significant 
difference in the SBVQ between fasting and bowel prepara-
tion with sodium phosphate (43% vs. 77%, p=0.002). A retro-
spective study by Ben-Soussan et al.10 showed no difference in 
the SBVQ between fasting and using 2 L of PEG, but it only 
included 42 patients and was a retrospective study. According 
to the meta-analysis of four articles evaluating SBVQ for VCE,3-6 

Study or 
subgroup

PEG solution Clear liquid or fasting Odds ratio
Events Total Events Total Weight, % M-H random (95% CI)

Rey et al.6 (2009) 41 59 21 59 30.5 4.12 (1.91-8.89)
van Turl  et al.4 (2007) 22 30 7 30 20.8 9.04 (2.80-29.31)
Viazis et al.3 (2004) 36 40 24 40 20.1 6.00 (1.79-20.15)
Wi et al.5 (2009) 25 45 19 4 28.6 1.64 (0.71-3.80)

Total (95% CI) 174 173 100.0 4.02 (0.71-8.24)
Total events 124 71
Heterogeneity: Tauz=0.28; Chiz=6.52, df=3 (p=0.09); Iz=54%
Test for overall effect: Z=3.81 (p=0.0001)

Odds ratio
M-H random (95% CI)

0.02      0.1             1             10       50
Favours clear liquid Favours PEG solution

Fig. 1. Meta-analysis of randomized controlled trials on the effect of using polyethylene glycol (PEG) solution for bowel preparation on the 
small bowel visualization quality of video capsule endoscopy. CI, confidence interval.
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the SBVQ was enhanced about fourfold (OR, 4.02; CI, 1.97 
to 8.24) (Fig. 1).

Regarding the DY of using PEG solution for bowel prepar-
ation for VCE, there are five RCTs,3-5,7,8 and one retrospective 
study.10 According to a report by Viazis et al.3 in an RCT based 
on 80 patients, bowel preparation with 2 L PEG solution en-
hanced the DY compared with fasting or a clear liquid diet 
(65% vs. 40%, p=0.003); whereas the other five reports show-
ed no significant differences. However, a meta-analysis of these 
five RCTs showed an enhanced DY for VCE (OR, 1.97; CI, 1.20 
to 3.24) (Fig. 2).

Regarding the CR for VCE using PEG solution for bowel 
preparation, there are four RCTs,3,5,7,8 one prospective nonran-
domized study9 and one retrospective study.10 Among these 
studies, there were no differences in the CR for VCE between 
patients prepared with PEG solution and those with fasting 
alone or a clear liquid diet.3,5,7,10 Meta-analysis of the four 
RCTs3,5,7,8 showed that there was no statistically significant dif-
ference in the CR for VCE between patients prepared with PEG 
solution and those with fasting alone or a clear liquid diet (OR, 
1.56; CI, 0.78 to 3.12) (Fig. 3).

The European Society of Gastrointestinal Endoscopy (ESGE) 

guidelines in 2009 recommended that purgative bowel prep-
arations would enhance the DY of a small bowel examination 
using VCE and would not affect the VCE CR (category of evid-
ence 2a; grade of recommendation B).11 Pooled data from a 
meta-analysis of 12 articles published in 2009 showed that, in 
comparison with a clear liquid diet, purgative bowel prepara-
tion including PEG solution and sodium phosphate before 
undertaking VCE improved the SBVQ (OR, 2.133; CI, 1.252 
to 3.566; p=0.005) and increased the DY (OR, 1.813; CI, 1.251 
to 2.628; p=0.002).12 However, there was significant heteroge-
neity among the studies. According to this analysis, purgative 
bowel preparation showed no difference in gastric and SBTTs 
for VCE compared with a clear liquid diet. A meta-analysis of 
seven studies showed that purgative bowel preparation includ-
ing PEG or sodium phosphate enhanced the SBVQ and DY 
of VCE (OR, 1.753; p=0.003). However, the use of sodium ph-
osphate has been restricted in Korea because of its nephro-
toxicity. Therefore, we excluded the use of sodium phosphate 
in this study. The present meta-analysis included the studies 
by Wi et al.,5 Park et al.,7 and Endo et al.8 published by up to 
October 2011. However, the previous meta-analysis only in-
cluded studies published by up to February 2008.11 In con-

Study or 
subgroup

PEG solution Clear liquid or fasting Odds ratio
Events Total Events Total Weight, % M-H random (95% CI)

Endo et al.8 (2008) 22 27 23 32 16.1 1.72 (0.50-5.95)
Park et al.7 (2011) 13 20 13 23 16.3 1.43 (0.42-4.91)
van Turl et al.4 (2007) 9 30 8 30 19.6 1.18 (0.38-3.63)
Viazis et al.3 (2004) 26 40 12 40 28.2 4.33 (1.70-11.07)
Wi et al.5 (2009) 14 28 9 23 19.8 1.56 (0.51-4.76)

Total (95% CI) 145 148 100.0 1.97 (1.20-3.24)
Total events 84 65
Heterogeneity: Tauz=0.00; Chiz=3.99, df=4 (p=0.41); Iz=0%
Test for overall effect: Z=2.67 (p=0.008)

Odds ratio
M-H random (95% CI)

0.02       0.2            1             5          20
Favours clear liquid Favours PEG solution

Fig. 2. Meta-analysis of randomized controlled trials on the effect of using polyethylene glycol (PEG) solution for bowel preparation on the 
diagnostic yield of video capsule endoscopy. CI, confidence interval.

Study or 
subgroup

PEG solution Clear liquid or fasting Odds ratio
Events Total Events Total Weight, % M-H random (95% CI)

Endo et al.8 (2008) 24 27 21 32 18.7 4.19 (1.03-17.07)
Park et al.7 (2011) 15 20 17 23 19.3 1.06 (0.27-4.19)
Viazis et al.3 (2004) 32 40 26 40 29.6 2.15 (0.78-5.92)
Wi et al.5 (2009) 32 45 33 44 32.4 0.82 (0.32-2.10)

Total (95% CI) 132 139 100.0 1.56 (0.78-3.12)
Total events 103 97
Heterogeneity: Tauz=0.16; Chiz=4.39, df=3 (p=0.22); Iz=32%
Test for overall effect: Z=1.25 (p=0.21)

Odds ratio
M-H random (95% CI)

0.02      0.1             1             10       50
Favours clear liquid Favours PEG solution

Fig. 3. Meta-analysis of randomized controlled trials on the effect of using polyethylene glycol (PEG) solution for bowel preparation on the 
completion rate of video capsule endoscopy. CI, confidence interval.
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clusion, bowel preparation with PEG solution enhances the 
SBVQ and DY of small bowel VCE but does not affect the 
VCE CR.

Is bowel preparation with 4 L of PEG solution better 
than that with 2 L of PEG solution for the SBVQ, DY, 
and CR for VCE?

Bowel preparation with 4 L of PEG solution is similar 
to that with 2 L of PEG solution for the SBVQ, DY, and 
CR for VCE (evidence grade, moderate; recommendation 
grade, weak).

Agreement: agree strongly (33.3%); agree with minor 
reservations (66.7%); agree with major reservations (0%); 
disagree with major reservations (0%); disagree strongly 
(0%).

While there is evidence for a benefit of bowel preparation 
for VCE, so far there is no consensus on the optimal prepara-
tion regimen. Several investigators favor split-dosing of 2 L of 
purgatives in the evening before the examination. Others pre-
fer a preparation similar to that for colonoscopy. However, a 
comparison between 2 or 4 L of PEG was not mentioned in 
the ESGE guidelines in 2009. As for the SBVQ, DY, and CE 
for VCE, there were two RCTs: one by Kantianis et al.13 in 2009 

and another by Park et al.7 in 2011. Among 201 patients, there 
was no significant difference in the SBVQ for VCE between 2 L 
(n=101) and 4 L of PEG (n=100) (0.93 vs. 0.93, p=0.72).13 Am-
ong 45 patients, there was also no significant difference in 
the SBVQ for VCE between 2 L (n=20) or 4 L of PEG (n=25; 
2.43 vs. 2.55).7 A meta-analysis of these two studies showed 
that the DY and CR were similar between the two groups (OR, 
0.89; CI, 0.52 to 1.53, respectively) (Fig. 4) and (OR, 0.82; CI, 
0.45 to 1.51, respectively) (Fig. 5). In conclusion, bowel prep-
aration with 4 L of PEG solution is similar to using 2 L in terms 
of the SBVQ, DY, and CR for VCE. PEG 2 L rather than 4 L 
may be a useful method of preparation before undertaking VCE.

 
Does bowel preparation with fasting or PEG solution 
combined with simethicone enhance the SBVQ, DY, 
and CR for VCE?

Bowel preparation with fasting or administration of 
PEG solution combined with simethicone enhances the 
SBVQ, but it does not affect the CR for VCE (evidence 
grade, moderate; recommendation grade, strong).

Agreement: agree strongly (40%); agree with minor 
reservations (46.7%); agree with major reservations (13.3%); 
disagree with major reservations (0%); disagree strongly 
(0%).

Study or 
subgroup

PEG 4L solution PEG 2 L solution Odds ratio
Events Total Events Total Weight, % M-H random (95% CI)

Kantianis et al.13 (2009) 29 100 33 101 81.2 0.84 (0.46-1.53)
Park et al.7 (2011) 17 25 13 20 18.8 1.14 (0.33-3.97)

Total (95% CI) 125 121 100.0 0.89 (0.52-1.53)
Total events 46 46
Heterogeneity: Tauz=0.00; Chiz=0.19, df=3 (p=0.66); Iz=0%
Test for overall effect: Z=0.42 (p=0.68)

Odds ratio
M-H random (95% CI)

0.05      0.2             1              5         20
Favours PEG 2L

solution
Favours PEG 4 L

solution

Fig. 4. Meta-analysis of randomized controlled trials on the effects of using polyethylene glycol (PEG) 2 L vs. 4 L solution for bowel prepara-
tion on the diagnostic yield of video capsule endoscopy. CI, confidence interval.

Study or 
subgroup

PEG 4L solution PEG 2 L solution Odds ratio
Events Total Events Total Weight, % M-H random (95% CI)

Kantianis et al.13 (2009) 76 100 82 101 81.2 0.73 (0.37-1.45)
Park et al.7 (2011) 20 25 15 20 18.8 1.33 (0.33-5.45)

Total (95% CI) 125 121 100.0 0.82 (0.45-1.51)
Total events 96 97
Heterogeneity: Tauz=0.00; Chiz=0.56, df=3 (p=0.45); Iz=0%
Test for overall effect: Z=0.63 (p=0.53)

Odds ratio
M-H random (95% CI)

0.01        0.1           1           10         100
Favours PEG 2L

solution
Favours PEG 4 L

solution

Fig. 5. Meta-analysis of randomized controlled trials on the effects of using polyethylene glycol (PEG) 2 L vs. 4 L solution for bowel prepara-
tion on the completion rate of video capsule endoscopy. CI, confidence interval.



152  Clin Endosc 2013;46:147-154

Guidelines for Bowel Preparation before VCE

A systemic review and meta-analysis of RCTs using sime-
thicone for gastrointestinal endoscopic visibility was per-
formed by Wu et al.14 in 2011. This study evaluated the SBVQ, 
DY, CR, gastric transit time (GTT) and SBTT for VCE. Four 
studies comparing purgative or fasting plus simethicone with 
purgative or fasting alone for VCE were identified. Patients 
who had supplemental simethicone before VCE achieved sig-
nificantly better SBVQ (OR, 2.84; CI, 1.74 to 4.65; p=0.00) and 
similar CR (OR, 0.80; CI, 0.44 to 1.44; p=0.454).14 This study 
concluded that the supplemental use of simethicone before 
VCE improved the SBVQ, especially for patients who receiv-
ed no purgative, but did not affect the VCE CR.

There are five RCTs on the SBVQ for VCE following the use 
of PEG solution with simethicone.15-19 We included the study 
by Fang et al.15 involving 64 healthy subjects; this was excluded 
from the previously reported systemic review and meta-an-
alysis because it used healthy volunteers. Among these five 
RCTs, two compared fasting alone with fasting plus simethi-
cone.16,17 Among the remaining three RCTs, purgative bowel 
cleansing combined with simethicone before VCE improved 
the SBVQ compared with purgative bowel cleansing alone.15,18,19 
However, a study of 58 patients by Spada et al.19 showed no 
difference in the SBVQ for VCE between the use of PEG plus 

simethicone and fasting alone (42% vs. 43%, p=0.86). A meta-
analysis of four RCTs comparing fasting or PEG solution plus 
simethicone with clear liquid revealed that the SBVQ was im-
proved (OR, 3.53; CI, 1.36 to 9.17) (Fig. 6). Only one study 
examined the DY of VCE and showed no difference in the 
SBVQ before VCE or in the DY.19 Therefore, further studies 
are needed to determine the DY of VCE in this area.

There were three RCTs examining the CR of VCE.16,18,19 A 
meta-analysis of these articles found no difference between 
fasting or PEG solution plus simethicone and clear liquid 
(OR, 0.73; CI, 0.37 to 1.47) (Fig. 7). In conclusion, bowel prep-
aration with fasting or administration of PEG solution com-
bined with simethicone enhances the SBVQ, but it does not 
affect the CR for VCE.

Does the use of prokinetics enhance the SBVQ, DY, 
or CR of VCE?

Bowel preparation with prokinetics does not enhance 
the SBVQ, DY, or CR of VCE. Therefore, it is not general-
ly recommended (evidence grade, moderate; recommen-
dation grade, weak).

Agreement: agree strongly (40%); agree with minor 

Study or 
subgroup

Plus sim ethicone Clear liquid Odds ratio
Events Total Events Total Weight, % M-H random (95% CI)

Albert et al.17 (2004) 16 28 7 28 26.0 4.00 (1.28-12.46)
Ge et al.16 (2006) 13 18 4 18 20.2 9.10 (2.00-41.45)
Spada et al.19 (2010) 12 29 12 29 27.6 1.00 (0.35-2.84)
Wei et al.18 (2008) 19 30 7 30 26.2 5.68 (1.84-17.49)

Total (95% CI) 105 105 100.0 3.53 (1.36-9.17)
Total events 60 30
Heterogeneity: Tauz=0.57; Chiz=7.73, df=3 (p=0.05); Iz=61%
Test for overall effect: Z=2.59 (p=0.010)

Odds ratio
M-H random (95% CI)

0.01       0.1            1           10         100
Favours clear liquid Favours simethicone

Fig. 6. Meta-analysis of randomized controlled trials on the effects of fasting or polyethylene glycol solution plus simethicone vs. clear liquid 
diet for the small bowel visualization quality of video capsule endoscopy. CI, confidence interval.

Study or 
subgroup

Plus sim ethicone Clear liquid Odds ratio
Events Total Events Total Weight, % M-H random (95% CI)

Ge et al.16 (2006) 18 28 21 28 36.0 0.60 (0.19-1.90)
Spada et al.19 (2010) 20 30 21 30 40.4 0.86 (0.29-2.55)
Wei et al.18 (2008) 25 30 26 30 23.6 0.77 (0.19-3.20)

Total (95% CI) 88 88 100.0 0.73 (0.37-1.47)
Total events 63 68
Heterogeneity: Tauz=0.00; Chiz=0.20, df=2 (p=0.91); Iz=0%
Test for overall effect: Z=0.87 (p=0.38

Odds ratio
M-H random (95% CI)

0.05       0.2            1              5          20
Favours clear liquid Favours simethicone

Fig. 7. Meta-analysis of randomized controlled trials on the effects of fasting or polyethylene glycol solution plus simethicone vs. clear liquid 
diet for bowel preparation on the completion rate of video capsule endoscopy. CI, confidence interval.
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reservations (40%); agree with major reservation (20%); 
disagree with major reservation (0%); disagree strongly 
(0%).
 
With a limited battery life, VCE can take images for up to 

8 hours and about 20% of them do not reach the colon by the 
end of the recording time.20 Therefore, there have been sev-
eral studies about the use of prokinetics for shortening the 
GTT and SBTT during VCE. It is uncertain whether the use 
of prokinetics improves the CR for VCE. There are eight re-
ports on the use of prokinetics with VCE: three on metroclo-
pramide, three on erythromycin and one each on mosapride 
and lubiprostone.21-28 There are six articles on the SBVQ for 
VCE using prokinetics: two RCTs on metroclopramide;21,22 one 
RCT,24 one prospective nonrandomized study,25 and one ret-
rospective blinded study on erythromycin;26 and one RCT on 
lubiprostone.28 A meta-analysis of these reports was impossible 
because they used different criteria for the SBVQ of VCE. How-
ever, there were no statistically significant differences in the 
SBVQ of VCE in these studies.

There were five studies on the DY of VCE with the use of 

prokinetics: three RCTs on metroclopramide,21-23 one retro-
spective blinded study on erythromycin26 and one RCT on mo-
sapride.27 A meta-analysis of the four RCTs21-23,27 showed that 
the DY of VCE was not improved (OR, 1.23; CI, 0.75 to 2.03) 
(Fig. 8).

There were seven studies on the effect of using prokinetics 
on the CR of VCE.21-27 A prospective RCT on the use of me-
toclopramide in 150 patients showed a statistically significant 
difference in the CR of VCE (97% vs. 76%, p<0.001).23 Anoth-
er prospective RCT on the use of mosapride in 60 patients also 
showed a statistically significant difference in the CR of VCE 
(73.3% vs. 66.7%, p=0.021).27 However, the other five studies 
did not show any statistically significant differences in the CR 
of VCE. A meta-analysis of five of the prospective RCTs on 
prokinetics21-24,27 showed no statistically significant difference 
between the use of prokinetics and placebo or fasting alone 
(OR, 2.25; CI, 0.82 to 6.17) (Fig. 9). Although the use of proki-
netics can shorten the GTT, this cannot improve the CR of 
VCE. These days, the battery life of capsules is about 12 hours, 
so the effect of prokinetics on the CR of VCE might be mini-
mal. Since there is no meta-analysis on the DY and CR of 

Study or 
subgroup

Prokinetics Placebo or fasting Odds ratio
Events Total Events Total Weight, % M-H random (95% CI)

Almeida et al.21 (2010) 32 47 31 48 25.4 1.17 (0.50-2.74)
Postgate et al.22 (2009) 13 37 10 37 20.1 1.46 (0.54-3.94)
Selby23 (2005) 34 67 47 83 37.0 0.79 (0.41-1.51)
Wei et al.27 (2007) 22 30 15 30 17.5 2.75 (0.93-8.10)

Total (95% CI) 181 198 100.0 1.23 (0.75-2.03)
Total events 181 103
Heterogeneity: Tauz=0.07; Chiz=4.02, df=3 (p=0.26); Iz=25%
Test for overall effect: Z=0.81 (p=0.42)

Odds ratio
M-H random (95% CI)

0.05      0.2            1              5         20
Favours clear liquid

fasting
Favours prokinetics

Fig. 8. Meta-analysis of randomized controlled trials on the effects of using prokinetics on the diagnostic yield of video capsule endoscopy. 
CI, confidence interval.

Study or 
subgroup

Prokinetics Placebo or fasting Odds ratio
Events Total Events Total Weight, % M-H random (95% CI)

Almeida et al.21 (2010) 38 47 37 48 24.0 1.26 (0.47-3.38)
Caddy et al.24 (2006) 15 22 18 23 20.2 0.60 (0.16-2.27)
Postgate et al.22 (2009) 33 37 31 37 20.0 1.60 (0.41-6.20)
Selby23 (2005) 65 67 63 83 18.5 10.32 (2.32-45.98)
Wei et al.27 (2007) 28 30 20 30 17.3 7.00 (1.38-35.48)

Total (95% CI) 203 221 100.0 2.25 (0.82-6.17)
Total events 179 169
Heterogeneity: Tauz=0.84; Chiz=11.37, df=4 (p=0.02); Iz=65%
Test for overall effect: Z=1.58 (p=0.11)

Odds ratio
M-H random (95% CI)

0.01       0.1            1           10         100
Favours placebo

fasting
Favours prokinetics

Fig. 9. Meta-analysis of randomized controlled trials on the effects of using prokinetics on the completion rate of video capsule endoscopy. 
CI, confidence interval.
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VCE associated with the use of prokinetics, this study has a 
value of meta-analysis of the previous reports. Therefore, bo-
wel preparation with prokinetics does not enhance the SBVQ, 
DY, or CR of VCE and it is not generally recommended.

CONCLUSIONS

1) Bowel preparation with PEG solution enhances the SB-
VQ, and DY of small bowel VCE, but it does not affect the VCE 
CR (evidence grade, moderate; recommendation grade, strong).

2) Bowel preparation with 4 L of PEG solution is similar to 
that with 2 L of PEG solution for the SBVQ, DY, and CR for VCE 
(evidence grade, moderate; recommendation grade, weak).

3) Bowel preparation with fasting or administration of PEG 
solution combined with simethicone enhances the SBVQ, but 
it does not affect the CR for VCE (evidence grade, moderate; 
recommendation grade, strong).

4) Bowel preparation with prokinetics does not enhance the 
SBVQ, DY, or CR of VCE. Therefore, it is not generally recom-
mended. (evidence grade, moderate; recommendation grade, 
weak).

Conflicts of Interest
The authors have no financial conflicts of interest.

REFERENCES

1.	 Guyatt GH, Oxman AD, Vist GE, et al. GRADE: an emerging consen-
sus on rating quality of evidence and strength of recommendations. 
BMJ 2008;336:924-926.

2.	 Atkins D, Best D, Briss PA, et al. Grading quality of evidence and 
strength of recommendations. BMJ 2004;328:1490.

3.	 Viazis N, Sgouros S, Papaxoinis K, et al. Bowel preparation increases 
the diagnostic yield of capsule endoscopy: a prospective, randomized, 
controlled study. Gastrointest Endosc 2004;60:534-538.

4.	 van Tuyl SA, den Ouden H, Stolk MF, Kuipers EJ. Optimal preparation 
for video capsule endoscopy: a prospective, randomized, single-blind 
study. Endoscopy 2007;39:1037-1040.

5.	 Wi JH, Moon JS, Choi MG, et al. Bowel preparation for capsule endos-
copy: a prospective randomized multicenter study. Gut Liver 2009;3: 
180-185.

6.	 Rey JF, Repici A, Kuznetsov K, Boyko V, Aabakken L. Optimal prepa-
ration for small bowel examinations with video capsule endoscopy. Dig 
Liver Dis 2009;41:486-493.

7.	 Park SC, Keum B, Seo YS, et al. Effect of bowel preparation with poly-
ethylene glycol on quality of capsule endoscopy. Dig Dis Sci 2011;56: 
1769-1775.

8.	 Endo H, Kondo Y, Inamori M, et al. Ingesting 500 ml of polyethylene 
glycol solution during capsule endoscopy improves the image quality 
and completion rate to the cecum. Dig Dis Sci 2008;53:3201-3205.

9.	 Dai N, Gubler C, Hengstler P, Meyenberger C, Bauerfeind P. Improved 
capsule endoscopy after bowel preparation. Gastrointest Endosc 2005; 
61:28-31.

10.	 Ben-Soussan E, Savoye G, Antonietti M, Ramirez S, Ducrotté P, Lere-

bours E. Is a 2-liter PEG preparation useful before capsule endoscopy? 
J Clin Gastroenterol 2005;39:381-384.

11.	 Ladas SD, Triantafyllou K, Spada C, et al. European Society of Gastro-
intestinal Endoscopy (ESGE): recommendations (2009) on clinical use 
of video capsule endoscopy to investigate small-bowel, esophageal and 
colonic diseases. Endoscopy 2010;42:220-227.

12.	 Rokkas T, Papaxoinis K, Triantafyllou K, Pistiolas D, Ladas SD. Does 
purgative preparation influence the diagnostic yield of small bowel vid-
eo capsule endoscopy? A meta-analysis. Am J Gastroenterol 2009;104: 
219-227.

13.	 Kantianis A, Karagiannis S, Liatsos C, et al. Comparison of two schemes 
of small bowel preparation for capsule endoscopy with polyethylene gly-
col: a prospective, randomized single-blind study. Eur J Gastroenterol 
Hepatol 2009;21:1140-1144.

14.	 Wu L, Cao Y, Liao C, Huang J, Gao F. Systematic review and meta-anal-
ysis of randomized controlled trials of Simethicone for gastrointestinal 
endoscopic visibility. Scand J Gastroenterol 2011;46:227-235.

15.	 	Fang YH, Chen CX, Zhang BL. Effect of small bowel preparation with 
simethicone on capsule endoscopy. J Zhejiang Univ Sci B 2009;10:46-51.

16.	 Ge ZZ, Chen HY, Gao YJ, Hu YB, Xiao SD. The role of simeticone in 
small-bowel preparation for capsule endoscopy. Endoscopy 2006;38: 
836-840.

17.	 Albert J, Göbel CM, Lesske J, Lotterer E, Nietsch H, Fleig WE. Simeth-
icone for small bowel preparation for capsule endoscopy: a systematic, 
single-blinded, controlled study. Gastrointest Endosc 2004;59:487-491.

18.	 Wei W, Ge ZZ, Lu H, Gao YJ, Hu YB, Xiao SD. Purgative bowel cleans-
ing combined with simethicone improves capsule endoscopy imaging. 
Am J Gastroenterol 2008;103:77-82.

19.	 Spada C, Riccioni ME, Familiari P, et al. Polyethylene glycol plus si-
methicone in small-bowel preparation for capsule endoscopy. Dig Liv-
er Dis 2010;42:365-370.

20.	 Pennazio M, Santucci R, Rondonotti E, et al. Outcome of patients with 
obscure gastrointestinal bleeding after capsule endoscopy: report of 
100 consecutive cases. Gastroenterology 2004;126:643-653.

21.	 Almeida N, Figueiredo P, Freire P, et al. The effect of metoclopramide 
in capsule enteroscopy. Dig Dis Sci 2010;55:153-157.

22.	 Postgate A, Tekkis P, Patterson N, Fitzpatrick A, Bassett P, Fraser C. 
Are bowel purgatives and prokinetics useful for small-bowel capsule 
endoscopy? A prospective randomized controlled study. Gastrointest 
Endosc 2009;69:1120-1128.

23.	 Selby W. Complete small-bowel transit in patients undergoing capsule 
endoscopy: determining factors and improvement with metoclopramide. 
Gastrointest Endosc 2005;61:80-85.

24.	 Caddy GR, Moran L, Chong AK, Miller AM, Taylor AC, Desmond PV. 
The effect of erythromycin on video capsule endoscopy intestinal-transit 
time. Gastrointest Endosc 2006;63:262-266.

25.	 Leung WK, Chan FK, Fung SS, Wong MY, Sung JJ. Effect of oral eryth-
romycin on gastric and small bowel transit time of capsule endoscopy. 
World J Gastroenterol 2005;11:4865-4868.

26.	 Niv E, Bonger I, Barkay O, et al. Effect of erythromycin on image quali-
ty and transit time of capsule endoscopy: a two-center study. World J 
Gastroenterol 2008;14:2561-2565.

27.	 Wei W, Ge ZZ, Lu H, Gao YJ, Hu YB, Xiao SD. Effect of mosapride on 
gastrointestinal transit time and diagnostic yield of capsule endoscopy. 
J Gastroenterol Hepatol 2007;22:1605-1608.

28.	 Hooks SB 3rd, Rutland TJ, Di Palma JA. Lubiprostone neither decreases 
gastric and small-bowel transit time nor improves visualization of small 
bowel for capsule endoscopy: a double-blind, placebo-controlled study. 
Gastrointest Endosc 2009;70:942-946.


