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Abstract

AIM: To determine the effect of Prepacol’, a com-
bination of sodium phosphate and bisacodyl, on transit
and quality of capsule endoscopy (CE).

METHODS: Fivety two consecutive patients were
included in this prospective study. CE was performed
following a 12 h fasting period. Twenty six patients were
randomized for additional preparation with Prepacol”.
The quality of CE was assessed separately for the
proximal and the distal small bowel by 3 experienced
endoscopists on the basis of a graduation which was
initially developed with 20 previous CE.

RESULTS: Preparation with Prepacol” accelerated small
bowel transit time (262 £ 55 min vs 287 + 97 min),
but had no effect on the quality of CE. Visibility was
significantly reduced in the distal compared to the
proximal small bowel.

CONCLUSION: The significantly reduced visibility of CE
in the distal small bowel allocates the need for a good
preparation. Since Prepacol’ has no beneficial effect
on CE the modality of preparation and the ideal time
of application remains unclear. Further standardized
examinations are necessary to identify sufficient
preparation procedures and to determine the impact of
the volume of the preparation solution.

© 2008 WJG. All rights reserved.

Key words: Small bowel; Capsule endoscopy; Preparation;

Laxative; Visibility; Transit time

Peer reviewer: Chris JJ Mulder, Professor, Department of
Gastroenterology, VU University Medical Center, PO Box 7057,
Amsterdam1007 MB, The Netherlands

Franke A, Hummel F, Knebel P, Antoni C, Bocker U, Singer MV,
Lohr M. Prospective evaluation of small bowel preparation with
bisacodyl and sodium phosphate for capsule endoscopy. World J
Gastroenterol 2008; 14(13): 2061-2064 Available from: URL:
http://www.wjgnet.com/1007-9327/14/2061.asp DOI: http://dx.doi.
org/10.3748/wjg.14.2061

INTRODUCTION

Capsule endoscopy (CE) is a well accepted tool for
evaluation of small bowel pathologies!"l. However, it
has some limitations due to restricted recording time and
reduced visibility by air and residual material especially
in the distal small bowel. Therefore, prokinetic drugs,
laxatives and defoaming agents have been tested to
improve the quality of the examination.

Prokinetic drugs were used to avoid incomplete
small bowel examinations due to long gastric retention
and slow bowel transit of the capsule. It was shown
that domperidone shortened gastric emptying time
of the capsulePl. The results on metoclopramide were
inconsistent: Keuchel ez a/' found no effect, whereas
Selby™ demonstrated an increased gasttic emptying time.
Erythromycin accelerated gastric emptying!™®, however,
this treatment had no effect on the visibility in one study!”
and led even to an impaired visibility in another study®.

In order to clean the small bowel from residual
matetial different laxatives were tested. Sodium phosphate
improved the view in some studies”'). Preparation with
polyethylenglycol produced controversial results: In two
studies the visibility was improved!*"], wheteas in others it
was unchanged!*'%.

Preparation with simethicone, a defoaming agent,
resulted in fewer air bubbles and better visibility in one
study!".

However, since the data is scanty and partially
inconsistent, to date no standardized protocol has been
recommended for bowel preparation for CE.

Prepacol” (Guerbet GmbH, Sulzbach, Germany)
is a combination of a saline (sodium phosphate) and a
stimulant laxative (bisacodyl). It consists of 30 mL of
a sodium phosphate solution (containing 6.9 sodium
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monohydrogenphosphatedodecahydrate and 16.4 mg
sodiumdihydrogenphospllatedihydrate) and 4 tablets (5 mg
bisacodyl each). Prepacol is available in several European
countries and mainly applied for preparation before
gastrointestinal operations, radiological and endoscopic
bowel examinations.

The sodium phosphate solution is pootly absorbable.
Water absorption from the gut is therefore impeded by the
osmotic gradient. Besides its effects on colonic motor and
secretory function, bisacodyl changes the net absorption
of sodium and water in the small bowel into a net
secretion™ and accelerates small intestinal transit!'®", Tt
was shown that bisacodyl elicits propulsive contractions of
the terminal ileum™?. The combination of the osmotic
purgative effect of sodium phosphate with the secretory
and prokinetic effect of bisacodyl makes Prepacol” at
least theoretically an ideal candidate for small bowel
preparation for CE. However, its effect on the quality and
gastrointestinal transit of CE has not been studied yet.

MATERIALS AND METHODS

Fifty two consecutive patients receiving capsule endoscopy
were included. The patients were prospectively randomized
into two groups. Group A fasted at least 8 h before the
examination; group B received additionally Prepacol.
A written informed consent was obtained from all
patients. The research protocol was approved by the ethics
committee of the University of Heidelberg. All patients
fasted from 7 p.m. the day before CE, patients in group
B received additionally at 7 p.m. 30 mL of the sodium
phosphate-solution diluted with 70 mL of tap watet.
Subsequently, they drank 250 mL of water. At 10 p.m.
the patients received 4 tablets Prepacol” (20 mg Bisacodyl
totally) again with 250 mL of water. All patients were
allowed to drink water until 2 h before the examination.
The capsule was swallowed at 10 a.m. with 250 mL of
plain water.

Capsule endoscopy films were evaluated by three
independent, endoscopically experienced investigators who
were blinded concerning the kind of preparation. In a run-
in-phase the three investigators corporately generated the
appraisal factors and their graduation on the basis of 20
retrospective CE examinations. The following parameters
were assessed: total quality of the film, visibility of small
bowel mucosa, velocity of the capsule and occurrence
of foam, air and residual food. Every parameter was
graduated from 1 to 4, accordingly, excellent, good,
limited and poor quality. Graduation for occurrence of
foam is shown in Figure 1. To evaluate the effect of the
preparation with Prepacol” two one-hour-lasting periods
were evaluated. The first period started one hour after
the capsule left the stomach, the second period ended
when the capsule reached the ileocecal valve. Investigators
examined the films at a rate of 20 pictures per second.

Quantitative data are expressed as mean * SEM and
were analyzed by student’s ~test for significant differences.
Categorical data were evaluated by Chi® and Fisher
exact test. P < 0.05 was chosen as the level of statistical
significance.
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Figure 1 Graduation of visibility concerning occurrence of foam. A: Excellent;
B: Good; C: Limited; D: Poor visibility.

Group A Group B P value

Gender (w/m) 13/13 10/16 NS
Age (yr) 54 +17 56 + 20 NS
Weight (kg) 71+15 79+17 NS
Length (cm) 170 + 10 171+ 8 NS
Indication

Gl-bleeding 17 (65%) 19 (73 %) NS

Inflammatory bowel disease 4 (15%) 3 (12%) NS

Miscellaneous 5 (19%) 4 (15%) NS

Data are mean + SEM; NS: Not significant.

RESULTS

Both groups were not different concerning age, weight,
length and gender of the patients. Obscure gastrointestinal
(GI) bleeding was the main indication for CE in both groups
(Table 1). Other indications were suspicion for or follow-up
in IBD, celiac disease, small bowel polyps or malighancy and
no difference was observed between the groups (Table 1).

There were no differences in gastric emptying time of
the capsule between the two groups (Table 2). Small bowel
transit time was slightly but significantly shorter in the
Prepacol -group (262 * 55 min »s 287 + 97 min, P = 0.05)
(Table 2). Recording time was not different between both
groups.

Figure 2 demonstrates median assessment of
investigators concerning visibility of small bowel mucosa,
occurrence of foam, air and residual food, as well as velocity
of the capsule and total quality of the film separately for
the proximal and distal small bowel. Compared to exclusive
fasting additional preparation with Prepacolm did not
improve any parametet.
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Group A Group B P value
Gastric retention (min) 38 +£23 44 +47 NS
Small bowel transit (min) 287 + 97 262 +55 0.05
Total recording time (min) 441 + 36 424 +49 NS
Data are mean + SEM; NS: Not significant.
47 M Fasting
[ Prepacol

Median rank

quality| quality
Distal small bowel
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Figure 2 Quality of CE as assessed by three independent investigators,
separately shown for proximal and distal small bowel, data are median of 52
patients, n = 26 for each group.

The quality was significantly more frequently judged as
excellent or good in the proximal compared to the distal
small bowel (Figure 3).

Concordance in the assessment between each of the
investigators was good (82%, 78% and 87%, respectively).

DISCUSSION

An adequately cleaned bowel is an important precondition
for any gastrointestinal endoscopic procedure. Turbid fluid
due to intestinal secretion and food residues in the small
bowel may limit visibility and therewith the information
obtained by capsule endoscopy. Although in some studies
preparation with prokinetic agents or laxatives improved
quality of CEPF'Y no standard procedure has been
reached since the data is scanty and partially inconsistent.
The selection of an appropriate preparation is further
aggravated by the fact that the evaluation of the quality of
capsule endoscopy is subjective. Therefore we chose three
independent investigators to estimate the influence of
Prepacol@ on the quality of CE.

In the present study preparation with Prepacol@ had no
advantages concerning visibility of the mucosa, occurrence
of foam, frequency and extent of air filled segments,
food residues, velocity of the capsule and total quality as
compared to exclusive overnight fasting;

Quality was significantly inferior in distal small
bowel segments compared to proximal segments. This
demonstrates that sufficient preparation would be of great
help to obtain best possible conditions throughout the
whole small bowel.

Prepacolk‘ is not effective as a preparation for capsule
endoscopy. This may be due to the pharmacological effect,
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Figure 3 Percentage of good or excellent quality as assessed by three
independent investigators, separately shown for proximal and distal small bowel,
data are median of 52 patients, n = 26 for each group, *P < 0.05 vs proximal small
bowel.

the dosage and the time of application in relation to CE.
Bisacodyl is mainly activated by bacterial metabolism
in the colon. Although both, sodium phosphate and
bisacodyl increase luminal fluid in the small bowel, their
main effect is documented in colon preparation®®!. The
dose of the sodium phosphates could be too low. Niv and
colleagues could show that 90 mL of sodium phosphate
in combination with 2 liters of water improved CE
quality®'’l. Those studies showing a positive effect of PEG
on CE visibility also used volumes of at least 2 liters!'>".
Therefore, not only the pharmacological effect may be
responsible, but also the volume itself. Patients in our study
were allowed to drink until 2 h before the examination, but
no minimum volume was recommended. The volume was
not documented, it was therefore not possible to examine
if the individual amount of fluid intake had any effect on
CE quality.

Double balloon enteroscopy (DBE) is another recent
tool for examination of the small bowel?**
for more manpower and a slightly increased complication
rate are some disadvantages of DBE compared to CEP*,
However, DBE has a working channel which enables
the examiner for example to take biopsies or intervene
in bleedings™. In contrast to CE no other preparation
than fasting is essential when DBE is performed orally,
since the small bowel content can be cleaned during the
examination by means of the suction channel? .

CE is an expensive and also time consuming
examination. An effective preparation is essential to
minimize false results at the best possible rate. Therefore,
additional studies are necessary to identify sufficient
preparation procedures and to determine the impact of
the volume of the preparation solution. This has to be
performed in consideration of the patient’s compliance,
which might be reduced by the taste of the preparation
solution®’l,

COMMENTS

Background

Capsule endoscopy (CE), a well accepted tool for evaluation of small bowel
pathologies, has some limitations due to reduced visibility by air and residual
material especially in the distal small bowel.

. Requirement
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Research frontiers

Several forms of preparation (e.g. prokinetic drugs, laxatives and defoaming
agents) have been tried to improve the quality of the examination. However, since
the data is scanty and partially inconsistent, to date no standardized protocol has
been recommended for bowel preparation for CE.

Innovations and breakthroughs

The effect of Prepacolk‘ (Guerbet GmbH, Sulzbach, Germany), a combination of a
saline (sodium phosphate) and a stimulant laxative (bisacodyl), on the quality and
transit time of CE was tested. It has been shown that preparation with PrepacoI@
accelerated small bowel transit time, but had no effect on the quality of CE.

Applications
Since Prepacol/ﬁ’ has no beneficial effect on CE the modality of preparation and the
ideal time of application remains unclear.

Peer review
Interesting effort to do proper research on SB-preparation.
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