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Abstract
AIM: To evaluate small bowel cleansing quality, diag-
nostic yield and transit time, comparing three cleansing 
protocols prior to capsule endoscopy. 

METHODS: Sixty patients were prospectively enrolled 
and randomized to one of the following cleansing pro-
tocols: patients in Group A underwent a 24 h liquid 
diet and overnight fasting; patients in Group B followed 
protocol A and subsequently were administered 2 L of 
polyethylene glycol (PEG) the evening before the pro-
cedure; patients in Group C followed protocol B and 
were additionally administered 100 mg of simethicone 
30 min prior to capsule ingestion. Small bowel cleans-
ing was independently assessed by two experienced 
endoscopists and classified as poor, fair, good or excel-
lent according to the proportion of small bowel mucosa 
under perfect conditions for visualization. When there 
was no agreement between the two endoscopists, the 

images were reviewed and discussed until a consensus 
was reached. The preparation was considered accept-
able if > 50% or adequate if > 75% of the mucosa was 
in perfect cleansing condition. The amount of bubbles 
was assessed independently and it was considered 
significant if it prevented a correct interpretation of the 
images. Positive endoscopic findings, gastric emptying 
time (GET) and small bowel transit time (SBTT) were 
recorded for each examination. 

RESULTS: There was a trend favoring Group B in 
achieving an acceptable (including fair, good or ex-
cellent) level of cleansing (Group A: 65%; Group B: 
83.3%; Group C: 68.4%) [P  = not significant (NS)] 
and favoring Group C in attaining an excellent level 
of cleansing (Group A: 10%; Group B: 16.7%; Group 
C: 21.1%) (P  = NS). The number of patients with an 
adequate cleansing of the small bowel, corresponding 
to an excellent or good classification, was 5 (25%) in 
Group A, 5 (27.8%) in Group B and 4 (21.1%) in Group 
C (P  = 0.892). Conversely, 7 patients (35%) in Group A, 
3 patients (16.7%) in Group B and 6 patients (31.6%) 
in Group C were considered to have poor small bowel 
cleansing (P  = 0.417), with significant fluid or debris 
such that the examination was unreliable. The propor-
tion of patients with a significant amount of bubbles was 
50% in Group A, 27.8% in Group B and 15.8% in Group 
C (P  = 0.065). This was significantly lower in Group 
C when compared to Group A (P  = 0.026). The mean 
GET was 27.8 min for Group A, 27.2 min for Group B 
and 40.7 min for Group C (P  = 0.381). The mean SBTT 
was 256.4 min for Group A, 256.1 min for Group B and 
258.1 min for Group C (P  = 0.998). Regarding to the 
rate of complete examinations, the capsule reached the 
cecum in 20 patients (100%) in Group A, 16 patients 
(88.9%) in Group B and 17 patients (89.5%) in Group 
C (P  = 0.312). A definite diagnosis based on relevant 
small bowel endoscopic lesions was established in 60% 
of the patients in Group A (12 patients), 44.4% in Group 
B (8 patients) and 57.8% in Group C (11 patients) (P  = 
0.587). 
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CONCLUSION: Preparation with 2 L of PEG before 
small bowel capsule endoscopy (SBCE) may improve 
small bowel cleansing and the quality of visualization. 
Simethicone may further reduce intraluminal bubbles. 
No significant differences were found regarding GET, 
SBTT and the proportion of complete exploration or 
diagnostic yield among the three different cleansing 
protocols.

© 2013 Baishideng. All rights reserved.
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INTRODUCTION
The usefulness of  bowel preparation prior to small bowel 
capsule endoscopy (SBCE) remains a controversial issue. 
It is widely recognized that SBCE may have considerable 
limitations when the visualization is impaired by bubbles, 
bile, intraluminal fluid and debris, or when the capsule 
fails to visualize all of  the small bowel due to delayed gas-
tric or small bowel transit times. Since SBCE is a costly, 
time consuming and not usually a repeated procedure, 
it is critical to optimize the quality of  visualization. The 
benefits of  bowel preparation are, however, still a matter 
of  debate and the best method remains to be determined. 
Furthermore, no standardized protocol has been widely 
accepted and overnight fasting remains the standard 
preparation for SBCE[1]. 

The aim of  this study was to compare the quality 
of  mucosal visualization, as well as the diagnostic yield, 
gastric emptying time (GET), small bowel transit time 
(SBTT) and rate of  complete small bowel exploration 
with cecum visualization within the capsule battery lifes-
pan, using three different small bowel cleansing proto-
cols. 

MATERIALS AND METHODS
We conducted a prospective, randomized, single center 
study, which included 60 consecutive patients undergo-
ing SBCE (PillCam® SB2, Given® Imaging Ltd. Yoqneam, 
Israel) for the evaluation of  suspected small bowel dis-
ease, including overt or occult obscure gastrointestinal 
bleeding (OGB), suspected or established Crohn’s disease 
(CD), chronic diarrhea or suspected small bowel neopla-
sia. All evaluations took place between August 2010 and 
March 2011. At the time SBCE was scheduled, patients 
were randomly assigned to Group A, B or C. Group A 
included 20 patients who followed the bowel prepara-

tion currently recommended by the capsule manufac-
turer, with a 24 h liquid diet and overnight fasting prior 
to SBCE. Group B included 20 patients who followed 
the same as protocol A plus 2 L of  polyethylene glycol 
(PEG) solution (Endofalk®, Dr. Falk Pharma GmbH, 
Freiburg, Germany), containing macrogol 3350 (105 g/L) 
+ potassium chloride (0.370 g/L) + sodium bicarbonate 
(1430 g/L) + sodium chloride (2800 g/L), in the evening 
before the procedure; Group C included 20 patients who 
followed the same as patients in protocol B plus 100 mg 
simethicone liquid suspension (Aero-OM®, OM Pharma 
SA, Geneva, Switzerland) 30 min prior to capsule inges-
tion. All patients were allowed to drink clear liquids at 2 h 
and to have a light snack 4 h after swallowing the capsule. 
Each examination was reviewed by two endoscopists 
with experience in SBCE who were unaware of  the type 
of  bowel preparation and independently evaluated the 
endoscopic findings and assessed the quality of  mucosal 
visualization. When there was a disagreement, the im-
ages were reviewed and discussed until a consensus was 
achieved. The GET and the SBTT were automatically 
calculated by the RAPID Reader® software. GET was de-
fined as the time from the first gastric image to the first 
duodenal image and the SBTT the time from the first 
duodenal image to the first cecal image. The primary out-
come was to evaluate the effects of  bowel preparation on 
the quality of  images obtained by capsule endoscopy. The 
secondary outcome was to evaluate the effect of  prepara-
tion on other parameters, such as diagnostic yield, GET, 
SBTT and rate of  complete small bowel examination. In 
order to evaluate the effects of  bowel preparation, ob-
stacles such as intestinal contents, intraluminal gas, bile 
and food residues were evaluated. By using a timer, we 
recorded the exact time period during which the small 
intestinal mucosa was not clean. Following a methodol-
ogy which was similar to that utilized in other publica-
tions[2,3], the quality of  small bowel cleansing was assessed 
according to the proportion of  the small bowel mucosa 
with perfect conditions for visualization, without any 
liquid, bubbles or debris. We considered it to be excellent 
if  an ideal visualization of  the small bowel mucosa was 
achieved; good if  > 75% of  the mucosa was in perfect 
condition, with some fluid or debris which did not seem 
to interfere with the overall quality of  the examination; 
fair if  only 50%-75% of  the mucosa was under perfect 
conditions for observation, with the presence of  enough 
fluid, bubbles or debris to preclude a completely reliable 
examination; and poor if  < 50% of  the mucosa could be 
observed, with the presence of  significant amounts of  
fluid, bubbles or debris such that the examination was 
unreliable (Figure 1). We considered that the cleansing 
was adequate if  at least 75% of  the small bowel mucosa 
was in perfect condition for visualization (i.e., excellent or 
good preparation). For study analysis purposes, we fur-
ther rated small bowel cleansing as acceptable if  at least 
50% of  the mucosa was in perfect condition for visual-
ization (i.e., including excellent, good or fair cleansing). 

On the evaluation of  the endoscopic findings, those 
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which were considered relevant were hemorrhagic lesions 
in patients with OGB and/or significant inflammatory 
activity (Lewis score, LS ≥ 135) in patients with suspect-
ed or established CD. 

Ethical considerations 
All patients provided written consent to undergo capsule 
endoscopy and to be randomly assigned to one of  the 
three protocols evaluated in the study. The study was ap-
proved by the Ethics Committee of  the Alto Ave Hospi-
tal Center-Guimarães, Portugal. 

Statistical analysis
Quantitative data were summarized as the mean ± SD. 
Continuous measures were assessed using analysis of  
variance (ANOVA). Nonparametric data were analyzed 
with the Kruskal-Wallis test and categorical measures 
were compared using the χ 2 test or Fisher’s exact test. P 
< 0.05 was considered statistically significant. All statisti-
cal analyses were performed using SPSS 16.0 (SPSS® Inc., 
Chicago, IL, United States). 

RESULTS
Patients’ characteristics 
A total of  60 patients underwent SBCE for the evalua-
tion of  suspected small bowel disease, including OGB 
(occult: 23 patients; overt: 11 patients), CD (suspected 
CD: 12 patients; established CD: 9 patients), chronic 
diarrhea (2 patients) or suspected small bowel neoplasia 
(3 patients). Two patients from Group B were excluded 
due to technical issues that hampered the recording of  
several endoscopic images. One patient in Group C was 

also excluded from the study because the capsule did 
not exit the stomach due to a pyloric benign stricture. 
Consequently, 57 patients (26 men and 31 women) were 
analyzed. Groups A, B and C included 20, 18 and 19 pa-
tients, respectively. Mean ages were 51.8 years for Group 
A, 50.4 years for Group B and 58.4 years for Group C. 
No significant differences were observed between the 
three groups in terms of  age, sex or indication for SBCE 
(Table 1). 

Transit time and quality of endoscopic images 
The mean GET was 27.8 min for Group A, 27.2 min 
for Group B and 40.7 min for Group C (P = 0.381). 
The mean SBTT was 256.4 min for Group A, 256.1 min 
for Group B and 258.1 min for Group C (P = 0.998). 
The capsule reached the cecum in 20 patients (100%) in 
Group A, 16 patients (88.9%) in Group B and 17 patients 
(89.5%) in Group C (P = 0.312). In every patient with in-
complete small bowel enteroscopy, capsule spontaneous 
exteriorization was confirmed with an abdominal plain 
radiography performed within two weeks after SBCE. 

The number of  patients with adequate cleansing of  
the small intestine, corresponding to excellent or good 
classification, was 5 (25%) in Group A, 5 (27.8%) in 
Group B and 4 (21.1%) in Group C (P = 0.892). In this 
subset, the cleansing was considered to be excellent in 2 
patients (10%) from Group A, 3 (16.7%) from Group B 
and 4 (21.1%) from Group C (P = 0.634) and good in 3 
(15%), 2 (11.1%) and 0 patients, respectively (P = 0.522). 
In a subanalysis also including those patients with fair 
cleansing, 8 (40%) in Group A, 10 (55.5%) in Group B 
and 9 (44.7%) in Group C (P = 0.751), the overall num-
ber of  patients with acceptable small bowel cleansing, 
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Figure 1  Small bowel cleansing classification. A: Excellent: 
perfect visualization in every small bowel segments; B: Good: 
> 75% of the mucosa in perfect condition, with some fluid or 
debris remaining; C: Fair: 50%-75% of clean mucosa, with the 
presence of enough fluid, bubbles or debris to preclude a com-
pletely reliable examination; D: Poor: < 50% of clean mucosa. 

DC

BA
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tolerated by patients than other forms of  preparation[9]. 
Another randomized study evaluated 150 patients, con-
cluding that bowel purgatives and prokinetics did not im-
prove completion rates or the quality of  visualization and 
reduce patient acceptability[10]. Conversely, accumulating 
evidence from other different studies seems to indicate 
that bowel preparation with purgative agents increases 
the diagnostic yield of  the procedure by improving small 
bowel mucosal visualization compared with a clear liquid 
diet or overnight fast[11-14]. The 2009 European Society of  
Gastrointestinal Endoscopy’s updated information for 
SBCE stated that purgative bowel preparation enhances 
the quality of  visualization and the diagnostic yield of  
SBCE[1]. A meta-analysis has shown that small bowel pur-
gative preparation, either with PEG solution or sodium 
phosphate (NaP), may improve the diagnostic yield of  
the examination[15]. It also showed better quality of  visu-
alization of  the mucosa in patients receiving purgatives, 
although it did not detect any difference between purga-
tive preparation and a clear liquids diet regarding SBCE 
completion rate, GET and SBTT[15]. Those results are 
consistent with the conclusions from another meta-anal-
ysis that examined the effectiveness of  bowel preparation 
for SBCE, which also included studies using prokinetics 
and simethicone[16]. 

One of  the reasons for the controversy surrounding 
this issue is that the cleansing grading systems have not 
been standardized, causing difficulties in comparing the 
results of  numerous studies. Most of  the reported grad-
ing systems are time consuming and difficult to apply 
routinely in clinical practice. In addition, the reliability 
and efficacy of  these grading systems have rarely been 
evaluated[17-19].

With respect to the type of  purgative, there is also a 
lack of  standardization in the methodology applied in the 
different studies, hampering the establishment of  widely 
accepted recommendations. NaP and PEG were pro-
spectively compared, resulting in a similar quality of  small 
bowel preparation and completion rates[20]. Nonetheless, 
most of  the accumulated evidence in the literature sup-
ports the use of  PEG. PEG solutions are non-absorbable 
and osmotically active and have been widely used in 
capsule endoscopy based on its ability to move through 
the bowel and potentially distend the lumen, wash out 
debris and bile, and possibly enhance small bowel transit 
time. The optimal dose of  PEG that needs to be admin-
istered before SBCE is not entirely clear but 2 L appears 
to be sufficient[21-23]. A recent study concluded that the 
ingestion of  a small amount of  PEG after the swallow-
ing of  an endoscopy capsule significantly improved CE 
image quality, but did not enhance the completion rate 
to the cecum[24]. Another study has shown that bowel 
preparation with NaP also improved small bowel mu-
cosal visualization when compared to 12 h overnight 
fasting[3,25]. However, an important issue to be consid-
ered when using NaP is its potential ability to induce 
nonspecific aphthoid-like mucosal lesions, which may be 
endoscopically similar to those seen in CD; because of  

corresponding to excellent, good or fair classification, 
was 13 (65%) in Group A, 15 (83.3%) in Group B and 13 
(68.4%) in Group C (P = 0.417). Conversely, 7 patients 
(35%) in Group A, 3 patients (16.7%) in Group B and 
6 patients (31.6%) in Group C were considered to have 
poor small bowel cleansing (P = 0.417), with significant 
fluid or debris so that the examination was unreliable 
(Figure 2). Focusing on the presence of  a significant 
amount of  bubbles, it occurred in 10 patients (50%) in 
Group A, 5 patients (27.8%) in Group B and 3 patients 
(15.8%) in Group C (P = 0.065). In the subanalysis be-
tween groups in a head to head comparison, in Group C 
where simethicone was used, the proportion of  patients 
with a significant amount of  bubbles (15.8%) was signifi-
cantly lower than those in Group A (50%) (P = 0.026) 
(Table 2). 

Diagnostic yield of capsule endoscopy 
A definite diagnosis based on relevant small bowel en-
doscopic lesions was established in 60% of  the patients 
in Group A (12 patients), 44.4% in Group B (8 patients) 
and 57.8% in Group C (11 patients) (P = 0.587). 

DISCUSSION
Currently, there are no widely accepted guidelines for 
bowel preparation for SBCE, although inadequate cleans-
ing, especially in the distal part of  the small intestine, is 
considered a limitation[4,5]. Moreover, only an average 
of  83.5% of  the examinations are completed, with the 
capsule reaching the cecum during the recording time[4,6]. 
The benefits of  small bowel preparation prior to SBCE 
are still an issue of  controversy[7,8]. Currently, no uniform 
protocol is widely accepted and overnight fasting remains 
the standard preparation for SBCE. In a recently pub-
lished prospective, multicenter randomized controlled 
study that included 291 patients, the authors concluded 
that a clear liquid diet and overnight fasting is sufficient 
to achieve an adequate level of  cleanliness and is better 
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Table 1  Patients’ characteristics and indications for small 
bowel capsule endoscopy (%)

Group A 
Overnight fast

(n  = 20)

Group B 
PEG 

(n  = 18)

Group C 
PEG + simethicone 

(n  = 19)

P value

Age (yr) 51.8 ± 21.6 50.4 ± 17.5 58.4 ± 18.8 0.437
Sex 
N female (%)

11 (55) 11 (61.1) 9 (47.4) 0.702

Indication 0.403
Occult OGIB 9 7 6
Overt OGIB 5 0 5
Suspected CD 3 6 3
CD 3 2 3
Chronic 
diarrhea

0 1 1

Suspected SB 
neoplasia

0 2 1

PEG: Polyethylene glycol; OGIB: Obscure gastrointestinal bleeding; CD: 
Crohn’s Disease; SB: Small bowel.
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the potential for misinterpretation of  these lesions, some 
authors have contraindicated the use of  NaP as a colonic 
cleansing preparation for patients with chronic diarrhea 
or in whom the diagnosis of  inflammatory bowel disease 
is suspected[26-28]. Moreover, as the oral NaP preparation 
may induce changes in serum levels of  potassium and 
sodium, it is usually not recommended for patients with 
chronic renal failure, ischemic heart disease or cirrhosis, 
who frequently undergo SBCE for investigation of  iron 
deficiency anemia[25,29,30]. Another recent study evaluated 
magnesium citrate as preparation for SBCE and did not 
find differences regarding cleansing efficacy or rate of  
complete small bowel examinations[31]. Simethicone is a 
detergent substance which can reduce the surface tension 
of  air bubbles, thereby leading to their disruption. It is 
generally used to treat patients with symptoms caused by 
excess gas in the intestinal tract. Lately, it has also been 
shown to improve the quality of  visualization of  SBCE, 
although its effect on diagnostic yield remains contro-
versial[32-36]. Conversely, one other study did not support 
the use of  2 L of  PEG and simethicone solution before 
SBCE[37]. The recommended regimen for simethicone 
administration in this context has not been standardized. 

In our study, we designed a control arm (Group A) 
corresponding to the current standard recommenda-
tions of  liquid diet and overnight fast prior to SBCE and 

aimed to compare the outcomes with those obtained 
when a purgative (PEG) was added to the preparation 
protocol (Group B). We also aimed to analyze if  the addi-
tion of  simethicone before swallowing the capsule (Group 
C) would carry any additional benefit. In this study, PEG 
or simethicone did not interfere with GET, SBTT, pro-
portion of  complete small bowel explorations or the 
diagnostic yield. We looked at the patients with accept-
able small bowel cleansing, defining it as at least 50% of  
the mucosa with perfect condition for visualization, and 
there was a trend favoring Group B in this setting (Group 
A: 65%; Group B: 83.3%; Group C: 68.4%), although the 
differences were not statistically significant. However, if  
we look for those patients with an adequate small bowel 
cleansing, we could not find any significant difference be-
tween groups (Group A: 25%; Group B: 27.8%; Group C: 
21.1%). Nonetheless, there was a trend favoring Group 
C in terms of  attaining excellent cleansing (Group A: 
10%; Group B: 16.7%; Group C: 21.1%), although not 
statistically significant. Our results for adequate cleans-
ing were somewhat lower than those reported in other 
studies[3,15,16], which may be due to different methodolo-
gies and a subjectivity in the assessment of  endoscopic 
cleansing criteria. Our methodology included the use of  a 
stopwatch to accurately determine the proportion of  the 
mucosa under perfect cleansing conditions. Furthermore, 
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Figure 2  Small bowel cleansing among different groups. The number of patients with adequate cleansing of the small intestine, corresponding to excellent or good 
classification, was 5 (25%) in Group A, 5 (27.8%) in Group B and 4 (21.1%) in Group C (P = 0.892). 

Table 2  Transit times, quality of image and relevant endoscopic findings (%)

Group A overnight fast 
(n  = 20) 

Group B PEG 
(n  = 18) 

Group C PEG + simethicone 
(n  = 19) 

P  value

GET (min)      27.8 ± 27.4    27.2 ± 35.2    40.7 ± 32.1 0.381
SBTT (min) 256.4 ± 91 256.1 ± 110 258.1 ± 113 0.998
ICV passing 20 (100) 16 (88.9) 17 (89.5) 0.312
Poor cleansing (< 50% ) 7 (35)   3 (16.7)   6 (31.6) 0.417
Fair cleansing (50%-75%) 8 (40) 10 (55.6)   9 (47.4) 0.751
Good cleansing (> 75% although suboptimal) 3 (15)   2 (11.1) 0 0.522
Excellent cleansing 2 (10)   3 (16.7)   4 (21.1) 0.634
“Acceptable” cleansing (includes fair, good or excellent) 13 (65) 15 (83.3) 13 (68.4) 0.417
“Adequate” cleansing (includes good or excellent)   5 (25)   5 (27.8)   4 (21.1) 0.892
Bubbles 10 (50)   5 (27.8)   3 (15.8) 0.065 (A vs C), P = 0.026 

PEG: Polyethylene glycol; GET: Gastric emptying time; SBTT: Small bowel transit time; ICV: Ileocecal valve. 
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each exam was assessed by two experienced endosco-
pists and when there was no agreement, the images were 
reviewed until a consensus was achieved. Interestingly, 
when we focus specifically on patients with a significant 
amount of  bubbles, felt by the reader to be sufficient to 
hamper a reliable interpretation of  the endoscopic im-
ages, the subanalysis between groups in a head to head 
comparison showed that the proportion of  those patients 
in Group C, where simethicone was used, was signifi-
cantly lower than in Group A, where patients underwent 
standard preparation with liquid diet and overnight fast 
prior to SBCE (15.8% vs 50% (P = 0.026). 

In conclusion, this study shows that the use of  si-
methicone before swallowing the capsule may reduce 
intraluminal bubbles in patients who were administered 
a purgative (PEG) the evening before the procedure 
when compared to standard preparation with clear diet 
and overnight fast before SBCE. Furthermore, there 
was a trend favoring the use of  PEG to achieve a larger 
proportion of  acceptable small bowel cleansing, and re-
duce the number of  exams with poor cleansing, where 
the amount of  fluid or debris may preclude a reliable 
interpretation. Moreover, there was also a trend towards 
obtaining excellent cleansing when protocol C was fol-
lowed, although it was not statistically significant. This 
study has the limitation of  not being designed to assess 
the outcomes of  simethicone without the administration 
of  concomitant purgative. To conclude, in our opinion, 
the preparation with 2 L of  PEG the evening before 
SBCE, associated with the administration of  100 mL 
simethicone before capsule ingestion, seems to provide 
better conditions for the visualization of  the small bowel 
mucosa when compared to the currently recommended 
preparation regimen and should be considered in patients 
who will undergo SBCE. 

COMMENTS
Background
It has been over 10 years since small bowel capsule endoscopy (SBCE) was 
approved for clinical practice; however, the usefulness of routinely performing 
bowel preparation prior to SBCE still remains a matter of debate. To date, no 
standardized protocol has been widely accepted and overnight fasting remains 
the standard preparation for SBCE. 
Research frontiers
It remains controversial whether the quality of mucosal visualization, diagnostic 
yield, gastric emptying time (GET), small bowel transit time (SBTT) and rate of 
complete small bowel explorations may be optimized with the use of a specific 
cleansing protocol prior to SBCE, with conflicting results being reported in the 
literature. This study aimed to evaluate whether the use of polyethylene glycol 
(PEG), with or without simethicone prior to capsule ingestion, may be useful in 
this context.
Innovations and breakthroughs
Bowel preparation with 2 L of PEG the evening before the procedure may im-
prove small bowel cleansing and the quality of visualization, when compared to 
the currently recommended preparation regimen of overnight fasting. The addi-
tional use of 100 mg simethicone prior to capsule ingestion may further reduce 
intraluminal bubbles. 
Applications
SBCE may have considerable limitations when the visualization is impaired by 
bubbles, bile, intraluminal fluid and debris. Since it is a costly and time consum-
ing procedure, the adoption of a standardized regimen that may be able to opti-

mize the quality of visualization is needed. Though the results of these trial are 
encouraging, the role of PEG and simethicone in this setting should be further 
investigated in larger controlled studies.
Terminology
PEG (macrogol) is a polymer of ethylene oxide that works as an osmotically 
acting laxative. Simethicone is a mixture of polydimethylsiloxane and silicon di-
oxide that decreases the surface tension of gas bubbles and is used as an oral 
anti-foaming agent.
Peer review
The authors compared the quality of mucosal visualization, diagnostic yield, 
GET, SBTT and rate of complete explorations using three different cleansing 
protocols prior to SBCE, with the conclusion that preparation with 2 L of PEG 
before SBCE may improve small bowel cleansing and the quality of visualiza-
tion and simethicone may further reduce intraluminal bubbles. This article eluci-
dated the usefulness of bowel preparation prior to SBCE which can be used in 
clinical practice.

REFERENCES
1	 Ladas SD, Triantafyllou K, Spada C, Riccioni ME, Rey JF, 

Niv Y, Delvaux M, de Franchis R, Costamagna G. European 
Society of Gastrointestinal Endoscopy (ESGE): recommenda-
tions (2009) on clinical use of video capsule endoscopy to 
investigate small-bowel, esophageal and colonic diseases. 
Endoscopy 2010; 42: 220-227 [PMID: 20195992 DOI: 10.1055/
s-0029-1243968]

2	 Pons Beltrán V, Carretero C, Gonzalez-Suárez B, Fernandez-
Urien I, Muñoz-Navas M. Intestinal preparation prior to cap-
sule endoscopy administration. World J Gastroenterol 2008; 
14: 5773-5775 [PMID: 18837100 DOI: 10.3748/wjg.14.5773]

3	 Wi JH, Moon JS, Choi MG, Kim JO, Do JH, Ryu JK, Shim 
KN, Lee KJ, Jang BI, Chun HJ. Bowel preparation for capsule 
endoscopy: a prospective randomized multicenter study. 
Gut Liver 2009; 3: 180-185 [PMID: 20431743 DOI: 10.5009/
gnl.2009.3.3.180]

4	 Liao Z, Gao R, Xu C, Li ZS. Indications and detection, com-
pletion, and retention rates of small-bowel capsule endosco-
py: a systematic review. Gastrointest Endosc 2010; 71: 280-286 
[PMID: 20152309 DOI: 10.1016/j.gie.2009.09.031]

5	 Rondonotti E, Soncini M, Girelli C, Ballardini G, Bianchi G, 
Brunati S, Centenara L, Cesari P, Cortelezzi C, Curioni S, 
Gozzini C, Gullotta R, Lazzaroni M, Maino M, Mandelli G, 
Mantovani N, Morandi E, Pansoni C, Piubello W, Putignano 
R, Schalling R, Tatarella M, Villa F, Vitagliano P, Russo A, 
Conte D, Masci E, de Franchis R. Small bowel capsule en-
doscopy in clinical practice: a multicenter 7-year survey. Eur 
J Gastroenterol Hepatol 2010; 22: 1380-1386 [PMID: 20173646 
DOI: 10.1097/MEG.0b013e3283352ced]

6	 Höög CM, Bark LÅ, Arkani J, Gorsetman J, Broström O, 
Sjöqvist U. Capsule retentions and incomplete capsule en-
doscopy examinations: an analysis of 2300 examinations. 
Gastroenterol Res Pract 2012; 2012: 518718 [PMID: 21969823 
DOI: 10.1155/2012/518718]

7	 Gerson LB. Preparation before capsule endoscopy: the value 
of the purge. Gastroenterology 2009; 137: 1166-118; discussion 
1168 [PMID: 19635602 DOI: 10.1053/j.gastro.2009.07.012]

8	 Fireman Z. What is the optimal bowel preparation for cap-
sule endoscopy? Nat Clin Pract Gastroenterol Hepatol 2008; 5: 
418-419 [PMID: 18577976 DOI: 10.1038/ncpgasthep1180]

9	 Pons Beltrán V, González Suárez B, González Asanza C, 
Pérez-Cuadrado E, Fernández Diez S, Fernández-Urién I, 
Mata Bilbao A, Espinós Pérez JC, Pérez Grueso MJ, Argüello 
Viudez L, Valle Muñoz J, Carballo Alvarez F, Muñoz-Navas 
M, Llach Vila J, Ramírez Armengol JA, Balanzó Tintoré J, 
Sala Felis T, Menchen Fernández-Pacheco P. Evaluation of 
different bowel preparations for small bowel capsule en-
doscopy: a prospective, randomized, controlled study. Dig 
Dis Sci 2011; 56: 2900-2905 [PMID: 21479818 DOI: 10.1007/
s10620-011-1693-z]

72 February 16, 2013|Volume 5|Issue 2|WJGE|www.wjgnet.com

Rosa BJF et al . Looking for a clear view on capsule endoscopy

 COMMENTS



10	 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 random-
ized controlled study. Gastrointest Endosc 2009; 69: 1120-1128 
[PMID: 19152909 DOI: 10.1016/j.gie.2008.06.044]

11	 Viazis N, Sgouros S, Papaxoinis K, Vlachogiannakos J, Ber
gele C, Sklavos P, Panani A, Avgerinos A. Bowel preparation 
increases the diagnostic yield of capsule endoscopy: a pro-
spective, randomized, controlled study. Gastrointest Endosc 
2004; 60: 534-538 [PMID: 15472674]

12	 van Tuyl SA, den Ouden H, Stolk MF, Kuipers EJ. Optimal 
preparation for video capsule endoscopy: a prospective, ran-
domized, single-blind study. Endoscopy 2007; 39: 1037-1040 
[PMID: 18072052 DOI: 10.1055/s-2007-966988]

13	 Dai N, Gubler C, Hengstler P, Meyenberger C, Bauerfeind P. 
Improved capsule endoscopy after bowel preparation. Gas-
trointest Endosc 2005; 61: 28-31 [PMID: 15672052]

14	 Niv Y, Niv G. Capsule endoscopy: role of bowel prepara-
tion in successful visualization. Scand J Gastroenterol 2004; 39: 
1005-1009 [PMID: 15513342 DOI: 10.1080/00365520410003209
]

15	 Rokkas T, Papaxoinis K, Triantafyllou K, Pistiolas D, Ladas 
SD. Does purgative preparation influence the diagnostic yield 
of small bowel video capsule endoscopy?: A meta-analysis. 
Am J Gastroenterol 2009; 104: 219-227 [PMID: 19098872 DOI: 
10.1038/ajg.2008.63]

16	 Niv Y. Efficiency of bowel preparation for capsule endoscopy 
examination: a meta-analysis. World J Gastroenterol 2008; 14: 
1313-1317 [PMID: 18322940 DOI: 10.3748/wjg.14.1313]

17	 Park SC, Keum B, Hyun JJ, Seo YS, Kim YS, Jeen YT, Chun 
HJ, Um SH, Kim CD, Ryu HS. A novel cleansing score system 
for capsule endoscopy. World J Gastroenterol 2010; 16: 875-880 
[PMID: 20143467 DOI: 10.3748/wjg.v16.i7.875]

18	 Ben-Soussan E, Savoye G, Antonietti M, Ramirez S, Ducrotté 
P, Lerebours E. Is a 2-liter PEG preparation useful before cap-
sule endoscopy? J Clin Gastroenterol 2005; 39: 381-384 [PMID: 
15815205]

19	 Villa F, Signorelli C, Rondonotti E, de Franchis R. Prepara-
tions and prokinetics. Gastrointest Endosc Clin N Am 2006; 16: 
211-220 [PMID: 16644451 DOI: 10.1016/j.giec.2006.01.020]

20	 Triantafyllou K, Kalantzis C, Papadopoulos AA, Apos-
tolopoulos P, Ladas D, Kalli T, Kakavetsi V, Kalantzis N, 
Ladas SD. Quality of small bowel preparation for video-
capsule endoscopy. Prospective comparison of two different 
preparations. Hepatogastroenterology 2010; 57: 268-274 [PMID: 
20583426]

21	 Park SC, Keum B, Seo YS, Kim YS, Jeen YT, Chun HJ, Um 
SH, Kim CD, Ryu HS. Effect of bowel preparation with 
polyethylene glycol on quality of capsule endoscopy. Dig 
Dis Sci 2011; 56: 1769-1775 [PMID: 21161380 DOI: 10.1007/
s10620-010-1500-2]

22	 Koornstra JJ. Bowel preparation before small bowel capsule 
endoscopy: what is the optimal approach? Eur J Gastroenterol 
Hepatol 2009; 21: 1107-1109 [PMID: 19465857 DOI: 10.1097/
MEG.0b013e32832b8d2f]

23	 Kantianis A, Karagiannis S, Liatsos C, Galanis P, Psilopoulos 
D, Tenta R, Kalantzis N, Mavrogiannis C. Comparison of two 
schemes of small bowel preparation for capsule endoscopy 
with polyethylene glycol: a prospective, randomized single-
blind study. Eur J Gastroenterol Hepatol 2009; 21: 1140-1144 

[PMID: 19757514]
24	 Ito T, Ohata K, Ono A, Chiba H, Tsuji Y, Sato H, Matsuhashi 

N. Prospective controlled study on the effects of polyethylene 
glycol in capsule endoscopy. World J Gastroenterol 2012; 18: 
1789-1792 [PMID: 22553403 DOI: 10.3748/wjg.v18.i15.1789.]

25	 Niv Y, Niv G, Wiser K, Demarco DC. Capsule endoscopy 
- comparison of two strategies of bowel preparation. Ali-
ment Pharmacol Ther 2005; 22: 957-962 [PMID: 16268970 DOI: 
10.1111/j.1365-2036.2005.02647.x]

26	 Rejchrt S, Bures J, Siroký M, Kopácová M, Slezák L, Langr 
F. A prospective, observational study of colonic mucosal 
abnormalities associated with orally administered sodium 
phosphate for colon cleansing before colonoscopy. Gastroin-
test Endosc 2004; 59: 651-654 [PMID: 15114307]

27	 Zwas FR, Cirillo NW, el-Serag HB, Eisen RN. Colonic muco-
sal abnormalities associated with oral sodium phosphate so-
lution. Gastrointest Endosc 1996; 43: 463-466 [PMID: 8726758]

28	 Chlumská A, Krekulová L, Mukeninabl P, Zámecník M. Mu-
cosal changes after a polyethylene glycol bowel preparation 
for colonoscopy are less than those after sodium phosphate. 
Cesk Patol 2011; 47: 130-131 [PMID: 21887933]

29	 Seinelä L, Pehkonen E, Laasanen T, Ahvenainen J. Bowel 
preparation for colonoscopy in very old patients: a random-
ized prospective trial comparing oral sodium phosphate and 
polyethylene glycol electrolyte lavage solution. Scand J Gas-
troenterol 2003; 38: 216-220 [PMID: 12678340]

30	 Curran MP, Plosker GL. Oral sodium phosphate solution: 
a review of its use as a colorectal cleanser. Drugs 2004; 64: 
1697-1714 [PMID: 15257632]

31	 Ninomiya K, Yao K, Matsui T, Sato Y, Kishi M, Karashima 
Y, Ishihara H, Hirai F. Effectiveness of magnesium citrate as 
preparation for capsule endoscopy: a randomized, prospec-
tive, open-label, inter-group trial. Digestion 2012; 86: 27-33 
[PMID: 22710397 DOI: 10.1159/000337937]

32	 Albert J, Göbel CM, Lesske J, Lotterer E, Nietsch H, Fleig 
WE. Simethicone for small bowel preparation for capsule 
endoscopy: a systematic, single-blinded, controlled study. 
Gastrointest Endosc 2004; 59: 487-491 [PMID: 15044883]

33	 Ge ZZ, Chen HY, Gao YJ, Hu YB, Xiao SD. The role of si-
meticone in small-bowel preparation for capsule endoscopy. 
Endoscopy 2006; 38: 836-840 [PMID: 17001575 DOI: 10.1055/
s-2006-944634]

34	 Fang YH, Chen CX, Zhang BL. Effect of small bowel prepara-
tion with simethicone on capsule endoscopy. J Zhejiang Univ 
Sci B 2009; 10: 46-51 [PMID: 19198022 DOI: 10.1631/jzus.
B0820148]

35	 Wu L, Cao Y, Liao C, Huang J, Gao F. Systematic review and 
meta-analysis of randomized controlled trials of Simethicone 
for gastrointestinal endoscopic visibility. Scand J Gastroenterol 
2011; 46: 227-235 [PMID: 20977386 DOI: 10.3109/00365521.20
10.525714]

36	 Wei W, Ge ZZ, Lu H, Gao YJ, Hu YB, Xiao SD. Purgative 
bowel cleansing combined with simethicone improves cap-
sule endoscopy imaging. Am J Gastroenterol 2008; 103: 77-82 
[PMID: 18005366 DOI: 10.1111/j.1572-0241.2007.01633.x]

37	 Spada C, Riccioni ME, Familiari P, Spera G, Pirozzi GA, 
Marchese M, Bizzotto A, Ingrosso M, Costamagna G. Poly-
ethylene glycol plus simethicone in small-bowel preparation 
for capsule endoscopy. Dig Liver Dis 2010; 42: 365-370 [PMID: 
19736051 DOI: 10.1016/j.dld.2009.07.017]

P- Reviewer  Zhu JF    S- Editor  Song XX    
L- Editor  Roemmele A    E- Editor  Zhang DN

73 February 16, 2013|Volume 5|Issue 2|WJGE|www.wjgnet.com

Rosa BJF et al . Looking for a clear view on capsule endoscopy


