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Abstract

Wireless capsule endoscope (WCE) for the investigation
of the small bowel is an approved technique both in
adults and children (more than 10 years old). The
present review provides data on the indications,
diagnostic yield, adverse events and limitations of the
WCE technique in children and tries to predict the
future of WCE usage in this population of patients.
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INTRODUCTION

The concept of a wireless capsule endoscope (WCE) for
the investigation of the small bowel, was introduced in
2000", soon to be followed by a commercially available
product both in Europe and the USAPL

Soon after its first reports in adult patients, the
advantages of this imaging technique turned WCE into
an experimental and later an approved technique in the
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diagnostic arsenal of pediatric gastroenterology (from
the age of 10 years old) worldwide.

The present review will provide data on the
indications, diagnostic yield, adverse events and
limitations of PillCam SB technique in children and try
to predict the future of WCE. An electronic search of
MEDLINE was done (up to May 15, 2007), limiting full
citations to papers published in English while reviewing
abstracts in any language.

PEDIATRIC PATIENTS AND WCE

Age range

In 2001, the Food and Drug Administration approved
WCE, then referred to as M2A, and now PillCam SB
(Given Imaging, Yoqneam, Israel) as an adjunct tool
for the evaluation of small-intestinal disorders and later
(2003) as a first line modality for the evaluation of small-
intestinal disorders. In 2004, WCE was approved as a
diagnostic tool for children not younger than 10 years
of age. As will be discussed later, the main limitation in
children is the need to swallow this 27 mm X 11 mm
relatively large pill. Using any of the traditional
endoscopy assisted methods of ingestion, successful
WCE examinations were reported in children as young
as 2.5 years and 3 years of age”". Interestingly, in a
recent report from China, 6 out of 16 pediatric studies

(37%), were done in children younger the 10 years®.

Clinical indications

The literature on the use of WCE in children is
limited. In adults, the main indications include obscure
gastrointestinal bleeding (OGIB), iron deficiency
anemia, suspected Crohn’s disease, small intestinal
tumors and refractory celiac disease. Nevertheless, any
small bowel disease/pathology manifested beyond the
reach of the endoscope might be an indication for
WCE. Similarly, in children, the main indications include
OGIB and suspected Crohn’s disease, though many
other indications for the use of WCE were described
and are summarized in Table 1. In this review we
evaluated the available literature on the use of WCE in
children on theses two main topics (suspected intestinal
inflammation and OGIB) and mention some others.

Intestinal inflammation Crohn’s disease
There are 5 studies in the pediatric literature looking at
suspected Crohn’s disease. A prospective pediatric study
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evaluating small bowel pathologiesm found that, among
10 out of 20 patients, multiple lesions consistent with
Crohn’s disease were found using PillCam SB. Not less
important, small-bowel Crohn’s disease was ruled out
in 8 patients. In another study”’, WCE was used in 12
patients with suspected Crohn’s disease not diagnosed
by gastroscopy, colonoscopy, and small-bowel follow-
through examinations that were carried out in all of the
patients. Here too, WCE identified lesions suggestive of
Crohn’s disease in seven of the 12 (58.3%), the majority
of the lesions being in the ileum. In a prospective cohort
of children™; 16 patients with suspected small bowel
Crohn’s disease (10 newly diagnosed; 6 known cases),
underwent WCE which was compared with standard
investigation. All of the patients had preceding upper
gastrointestinal endoscopy and ileocolonoscopy, and
the majority had a barium meal and follow-through. In
all patients with CD who had successful WCE studies
(12/16), small bowel disease was identified (11/12 active
disease, 1/12 chronic disease) by PillCam SB. In this
study, ileocolonoscopy and WCE complemented each
other with respect to the extent of the disease. In a
retrospective review of 46 WCE studies in children (a
denominator was not provided), among 9 children with
newly diagnosed small intestinal Crohn’s disease, seven
(78%) had their treatment changed after WCE was done.
Finally, PillCam SB was able to suggest the diagnosis of
Crohn’s disease in 2 adolescents with abdominal pain,
protein loosing enteropathy and anemia with negative
radiologic and endoscopic evaluation!”.

In accordance with adult studies and some of
the studies cited, the North American Society for
Gastroenterology Hepatology and Nutrition"
concluded that WCE is increasingly being used in the
detection of obscure small bowel lesions and now has
a proven role in the identification of Crohn’s disease of
the small intestine. It was concluded that the sensitivity
of WCE at identifying small bowel ulceration or
stricture appears to be superior to conventional barium
radiography and enteroclysis, but this conclusion was
made based on adult literature!™".

From adult studies, it is clear that WCE may have
other important roles such as the assessment of mucosal
healing of the small intestine, defining the extent of
disease and providing evidence for distinction between
Crohn’s and UC in patients with indeterminate colitis™.

Celiac disease

Endoscopy with intestinal mucosa biopsies is still
considered the gold standard in diagnosing celiac disease.
However, in adults, there is mounting evidence that
WCE may be useful in the evaluation of patients with
already diagnosed celiac disease"’. In a recent study, in
adults, evaluating the role of WCE in the diagnosis of
celiac disease, findings regarding the degree of intestinal
mucosal atrophy showed only moderate agreement with
the histologic pattern“ﬂ. The authots concluded that
WCE cannot be an alternative to biopsy, but a duodenal
biopsy should be done when an atrophic mucosal pattern
is observed in patients undergoing WCE for other

Pediatric indications for the use of WCE

Intestinal inflammation
Crohn's disease
Celiac disease
Occult or obscure intestinal bleeding
Vascular malformations
Vasculitis (Henoch-Schonlein Purpura)
Meckel's diverticulum
Protein-losing enteropathies
Intestinal lymphangiectasia
Miscellaneous
Peutz-Jeghers syndrome
Familial and nonfamilial polyposis
Eosinophilic enteropathy
Food allergy
Mucosal injury
Drugs
Chemotherapy
Radiotherapy
Graft versus host disease
Malignancy
Chronic abdominal pain

reasons. In adults, a consensus expert panel suggested
that WC endoscopists should be able to recognize celiac
disease, and for the time being, WCE might be an option
in patients unable or unwilling to undergo conventional
upper GI endoscopy'”. Data in children are lacking to
evaluate and apply these statements in children.

Obscure gastrointestinal bleeding and other sources of
bleeding

WCE is the imaging method of choice in adults with
OGIB". In a cohort of patients from Canada, among
four patients with obscure bleeding, WCE confirmed
a diagnosis of vascular malformations in three. In that
study, WCE was more accurate identifying the precise
source of bleeding compared with angiography'. In
another study from England™ a possible source of
bleeding was identified in all 6 patients suffering from
chronic anemia and OGIB. In that study, WCE had a
higher diagnostic yield compared to a combination of
gastroduodenoscopy and ileocolonoscopy.

WCE was reported to be helpful in evaluating
and directing treatment options in chronic Henoch-
Schonlein Purpura vasculitis"®. Similarly, it has been
found helpful in monitoring the effect of therapy in
patients with blue rubber bleb nevus syndrome!”. Other
miscellaneous diagnoses of PillCam SB are bleeding
varices, angiodysplastic lesions, jejunal hemangioma,
Meckel’s diverticulum and bleeding lymphonodular

[20-23]

hyperplasia™ .

Miscellaneous

As reviewed recently™, WCE is used to diagnose and
survey small bowel polyps in children with familial
polyposis and those with Peutz-Jeghers syndrome. It
may also be used to diagnose malignancies™, intestinal
lymphangiectasia®, as well increasing number of
entities summarized in Table 1. It is clear that with time,
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Figure 1 An introducing device for the capsule endoscope.

many of these entities will become more established
indications for performing WCE. Future studies should
delineate the role of WCE compared to other imaging
modalities for some of these entities.

Advantages and limitations

WCE is clearly advantageous for evaluating small bowel
pathologies when the child is able to swallow the capsule
as it is a procedure that is free of anesthesia and its
risks. Often, we are able to select those patients who will
readily swallow the capsule (using candies of increasing
sizes) and train some who were afraid to swallow big
candies™. When the patient can not swallow the capsule
due to any reason (including swallowing disorders,
dysphagia, gastroparesis) the capsule can be safely
introduced to the duodenum using various techniques
and a standard endoscope (Figure 1),

The main adverse event when using the capsule is
capsule retention mainly due to strictures. Studies in
adults have demonstrated the usefulness of using a
Patency capsule (see accompanying article) and predict-
ing the uneventful passage of the capsule using a Pa-
tency capsule has also been reported in children® ', In
adults, capsule retention was reported in 13% (95% CI,
5.6%-28%) of patients with known CD, but only in 1.6%
(95% CI, 0.2%-10%) with suspected Crohn’s disease'™”.
Capsule retention occurred in children, but not in adults
with suspected Crohn’s disease. In a cohort of 45 chil-
dren undergoing WCE, nine subjects (20%) had adverse
events”. Of these patients, five had delayed passage
from the stomach with 2 patients requiring endoscopic
retrieval and 4 had delayed passage from the small intes-
tine (more than 5 d). Three of the 4 patients with intesti-
nal retention underwent surgery (one underwent ileoco-
lic resection 2 mo later) and one responded to steroids.
In the study from Canada!, all 30 capsule studies were
well tolerated, although 1 capsule was retained owing to
an inflammatory stenosis. The capsule was eventually ex-
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Figure 2 A device used
to introduce the capsule
endoscope into the sto-
mach.

pelled after corticosteroid therapy. No capsule retention
occurred in a Chinese series of 16 patients”. Figure 2
shows a device used to introduce the capsule endoscope
to the stomach.

CONCLUSION

The North American Society for Gastroenterology
Hepatology and Nutrition recently stated that regarding
WCE in Crohn’s disease, “Drawbacks of WCE
include the cost of the test, as well as the potential
risk of capsule impaction in strictured areas of the
small bowel. Future studies may determine whether
capsule endoscopy should be performed as a routine
examination on new-onset patients with colitis and
normal contrast studies. At this time, we recommend
that this test be used primarily when CD of the small
bowel is strongly suspected but cannot be documented
by other modalities™!"",

Thus, in summary, WCE is a promising diagnostic
tool for small bowel imaging both in adults and children.
A smaller capsule may allow younger children to use it
with out the need of traditional endoscopy.
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