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Wireless capsule endoscopy in Chinese
patients with suspected small bowel
diseases
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Objective. To evaluate the use of wireless capsule endoscopy in Chinese patients.
Design. Retrospective analysis.
Setting. University teaching hospital, Hong Kong.
Patients. Twenty-eight patients who had undergone wireless capsule endoscopy
between December 2002 and December 2003.
Main outcome measures. Diagnoses according to findings of capsule endos-
copy and complications from the procedure.
Results. The mean age of the 28 patients (15 men and 13 women) was 60.0
(standard deviation, 18.3) years. The indications for capsule endoscopy were
obscure gastro-intestinal bleeding (n=16), unexplained iron-deficiency anaemia
(n=9), and recurrent abdominal pain (n=3). Half of the patients had abnormal
endoscopy findings that may account for their presenting symptoms. The most
common abnormality was angioectasia of the small bowel. Small bowel ulcers
and erosions were also noted in three patients with obscure bleeding. In contrast,
none of the patients with recurrent abdominal pain had abnormal capsule
endoscopy. No complications arose from the procedure.
Conclusions. Wireless capsule endoscopy is a safe and useful mode of investi-
gation for the diagnosis of obscure gastro-intestinal bleeding in Chinese patients.
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Introduction

The first report on miniature wireless endoscopy was a conceptual study by Gong
et al in 1994.1 Five years later, the first wireless capsule endoscope was used in a
human volunteer,2 and since then, there has been remarkable progress in this
field. In August 2001, the wireless capsule endoscope was approved for clinical
use by the United States Food and Drug Administration. The instrument is now
used widely to diagnose small bowel disease; it is estimated that more than
80 000 have been used worldwide.

The currently available capsule endoscope measures 11 mm in diameter and
26 mm in length, and weighs less than 4 g (Fig 1a). With a field of view of 140Ο,
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the endoscope can take approximately 57 000 images at a
rate of two frames per second for about eight continuous
hours. Whereas conventional small bowel imaging, such
as enteroclysis, is generally considered to be suboptimal,
wireless capsule endoscopy provides the best non-invasive
platform for the direct visualisation of the small bowel
mucosa. Several comparative studies have demonstrated
the superiority of wireless capsule endoscopy over conven-
tional small bowel enteroclysis or push enteroscopy.3-6

Although many small bowel diseases—for example,
coeliac disease and Crohn’s disease—are less prevalent
in the Chinese population than in western populations,7,8

evaluation of the small bowel is still frequently needed.
One particular indication for small bowel evaluation is
obscure gastro-intestinal bleeding which is frequently
encountered in Chinese patients. In this article, we report
our initial experience with capsule endoscopy in Hong
Kong Chinese patients with suspected small bowel
diseases.

Methods

Patients with suspected small bowel pathology who under-
went capsule endoscopy at the Prince of Wales Hospital

between December 2002 and December 2003 were
included in this retrospective study. Indications for
capsule endoscopy included obscure gastro-intestinal
bleeding, unexplained iron-deficiency anaemia, and
recurrent abdominal pain. Patients with suspected small
bowel stricture, intestinal obstruction, or swallowing
difficulties were excluded, as were patients with pace-
makers and pregnant women.

Capsule endoscopy was performed after patients had
fasted overnight. Eight aerials, which were connected to a
battery-powered portable data recorder, were attached to
the chest and abdominal wall before the procedure (Fig 1b).
Patients were then asked to swallow the capsule endo-
scope (M2A capsule; Given Imaging, Yoqneam, Israel) with
plenty of water mixed with simethicone to eliminate small
bubbles in the gastro-intestinal tract. A normal diet was
allowed 4 hours later. The sensor array and recorder were
removed after 8 hours of recording, and recorded images
were downloaded to a computer workstation and viewed
using RAPID software (Given Imaging, Yoqneam, Israel).
The capsule was passed out of the body naturally and
patients were contacted at 1 week for any potential discom-
fort and the timing of spontaneous passage of capsule.
Patients who were uncertain of the natural passage of the
capsule were called back for abdominal X-ray to check for
possible retention.

All capsule images were viewed independently by a
trained nurse and a gastro-enterologist. Discrepant findings
were resolved through discussion. Lesions were classified
as positive if they allowed a clear-cut explanation of the
clinical situation, or as suspicious if their relationship with
presentation was uncertain.9

Results

Patient characteristics
During the 13-month study period, 28 patients (15 men and
13 women) were examined. Their mean age was 60.0
(standard deviation [SD], 18.3) years. The indications for
capsule endoscopy were obscure gastro-intestinal bleeding
(n=16), unexplained iron-deficiency anaemia (n=9), and
recurrent abdominal pain (n=3).

All patients had previously undergone gastroscopy and
colonoscopy, which failed to account for their presenting
symptoms. Among the 25 patients with obscure gastro-
intestinal bleeding or iron-deficiency anaemia, 10 had
received a small bowel enema, six had normal mesenteric
angiograms, and five had normal red blood cell scans.
Four patients had previously undergone colectomy for
obscure bleeding, but bleeding persisted after surgery.
One patient had intra-operative entersocopy, which failed
to identify the source of bleeding. The mean haemo-
globin level of these 25 patients was 84 (SD, 26) g/L;
17 patients had previously received blood transfusions.
Three of the 25 patients had a recent history of non-aspirin

Fig 1. (a) The video capsule endoscope; and (b) the sensor
array, attached to the anterior chest and abdominal wall

(a)
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non-steroidal anti-inflammatory drug (NSAID) use,
whereas the other eight had a history of aspirin use, and
two were currently taking an oral anticoagulant. One pa-
tient was receiving chemotherapy for adenocarcinoma of
the appendix.

Capsule endoscopy findings
The mean total recording time for the 28 patients was 7.6
(SD, 1.1) hours. The mean gastric emptying time was 20.5
(29.7) minutes. Small bowel examination was complete in
26 cases, with a mean small bowel transit time of 3.7 (1.8)
hours. The reasons for two incomplete examinations were
technical failure and delayed gastric emptying.

Capsule endoscopy findings were normal in half of
the patients, including all three with recurrent abdominal
pain. In the 14 patients with abnormal capsule endoscopy
findings, the most common abnormality (n=8) was small
bowel angioectasia (Fig 2). Small bowel ulcers or erosions
were found in three patients, two of whom had small
bowel polyps. The remaining patient was suspected to
have a cavernous haemangioma in the small bowel.

All patients passed out the capsule spontaneously and
without complications, after a median of 1 day. Although
one patient could not recall when the capsule was eliminated,
an abdominal X-ray at 1 week failed to detect it.

(d)

Fig 2. Representative abnormal findings from endoscopy of the small bowel
(a) Angioectasia in a patient with recurrent obscure gastro-intestinal bleeding
(b) A jejunal polyp in a patient with recurrent anaemia
(c) and (d) Small bowel erosion and ulceration in a patient with obscure gastro-intestinal bleeding

(b)

(c)(a)
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Outcome after capsule endoscopy
Three patients were referred for push enteroscopy for
suspected jejunal pathology after the capsule endoscopy,
but one refused the procedure. In an 85-year-old man who
underwent push enteroscopy, jejunal angiodysplasia was
identified and was ablated by thermocoagulation. There
was no bleeding at the time of writing this report, ie up to
3 months after endoscopy. Both push enteroscopy and
mesenteric angiography failed to identify any lesion in a
patient who had suspected cavernous haemangioma. A
patient with a suspected bleeding polyp in the small bowel
refused surgical intervention, and a patient with both
small bowel polyp and angioectasia was not operated
on because of co-morbidity. Although no patient was
referred for surgery because of abnormal capsule endos-
copy findings, a 56-year-old woman underwent a second
laparotomy for significant obscure bleeding 10 months
after the initial capsule endoscopy examination. However,
the second laparotomy and on-table enteroscopy failed
to locate the bleeding site, and the source of bleeding
remained undetermined (Table).

Discussion

Because of the length and tortuous nature of the small
bowel, lesions in the small bowel are difficult to visualise
by conventional examinations such as endoscopy and
radiological imaging. The availability of capsule endos-
copy has enabled the visualisation of the small bowel,
which could be examined only by surgical exploration
in the past. Several studies of relatively small samples of
patients have demonstrated the superiority of capsule
endoscopy over push enteroscopy and computed tomog-
raphy (CT) enteroclysis.3-6 In particular, capsule endoscopy
diagnoses more luminal abnormalities, such as angioect-
asia and ulcers, than do barium studies and CT. A recent
pooled analysis, which included 32 independent studies
with a total of 691 patients, compared capsule endos-
copy with other modalities and showed that the former
had a diagnostic yield of 71% whereas all other modal-
ities together had a total diagnostic yield of only 41%

(personal communication). In addition, recent data show
that the early use of capsule endoscopy in patients with
obscure bleeding may reduce the number of unnecessary
investigations and could result in a prompt diagnosis
within a shorter period.9

Although capsule endoscopy is now generally consid-
ered to be the investigation method of choice for small bowel
disease, most of the published data are from western
countries, and there are considerable geographical variations
in disease patterns between western and eastern countries.
For example, Crohn’s disease and coeliac disease are more
prevalent among Caucasians than among the Chinese
population.7,8 In our series, which comprised ethnic Chi-
nese patients only, the most frequent indications for cap-
sule endoscopy were obscure gastro-intestinal bleeding
and unexplained iron-deficiency anaemia. Accordingly, the
most common abnormality detected among the patients was
angioectasia. Of the eight patients who had angioectasia,
one received a subsequent therapeutic endoscopic interven-
tion to abort bleeding. Moreover, small bowel ulcers or
erosions were found in three patients, two of whom were
using aspirin or another NSAID. The withdrawal of these
offending drugs may have prevented subsequent bleeding
in these patients. The remaining patient with small bowel
ulceration and erosion was receiving chemotherapy for
adenocarcinoma of the appendix. Because the patient
refused further endoscopic intervention, the exact aetiology
of the small bowel disease remained undetermined.

Three patients underwent capsule endoscopy for
recurrent abdominal pain, but none of these patients
were suspected to have Crohn’s disease or malabsorption,
and all three had normal capsule endoscopy findings.
In keeping with this result, previous studies show that the
diagnostic yield of capsule endoscopy is lower in patients
with abdominal pain than in bleeding patients10-12—
particularly for regions with a low prevalence of Crohn’s
disease or malabsorption due to small bowel diseases.
Thus, we expect that the diagnostic yield of capsule endos-
copy will be much lower than conventional endosocopy
or radiological imaging in the investigation of recurrent
abdominal pain in Chinese patients.

Capsule endoscopy is a very simple procedure and,
apart from fasting, there is no special preparation required.
Some clinicians recommend the use of a prokinetic
agent to speed up gastric emptying or the use of a bowel-
cleansing agent to improve the visualisation of the small
bowel and colon. However, it is imperative to note that
the video capsule is designed for use in the small bowel
only, and examination of other parts of the gastro-intestinal
tract is not recommended. Our initial experience with cap-
sule endoscopy in the oesophagus and stomach has been
unsatisfactory. Passage of the capsule through the oesopha-
gus usually takes only a few seconds, whereas the gastric
emptying time varies widely among different individuals.
The lack of air distension, suboptimal illumination, and
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Table. Summary of indications and capsule endoscopy
findings

* One patient had both a jejunal polyp and small bowel angioectasia
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the failure to control the movement of the capsule in the
stomach make detailed gastric mucosal examination
impossible. On the other hand, colonic examination is
usually incomplete because of the short battery life
(usually <8 hours), lack of bowel preparation, and extremely
variable colonic transit time.

In this series, there was no complication from capsule
endoscopy, and all capsules were passed out naturally.
Nonetheless, we estimated that the capsule would become
lodged in the intestinal tract in less than 1% of all cases,
even though patients with suspected small bowel stricture
or stenosis were excluded. The usual reasons are unexpected
stricture or obstruction of the gastro-intestinal tract due
to, for example, tumour, Crohn’s disease, or NSAID use.
These patients usually require surgery for removal of the
capsule and the definite management of the obstructive
lesions.

The average time to review a wireless capsule endos-
copy study was about 60 to 90 minutes; the viewing time
can be shortened further with experience. Moreover, there
is a suspected blood indicator function that identifies
the presence of red images in order to enhance detection
of blood and increase the sensitivity for actively bleeding
lesions in the small bowel.13

The list price for the capsule endoscopy workstation,
software, and accessories in the United States is about
US$21 000, whereas a single wireless capsule costs
about US$500.14 In the United States, patients can have
reimbursable access to capsule endoscopy for suspected
small bowel bleeding and Crohn’s disease. However, this
investigation is currently not available in public hospitals
in Hong Kong, which means that patients or insurance
providers have to pay for this investigation. As yet, it is im-
perative to recognise that small bowel bleeding poses a
major diagnostic challenge for clinicians. Patients with
small bowel bleeding usually require more diagnostic pro-
cedures and blood transfusions, remain in hospital longer,
and have a higher hospitalisation expenses than patients
with colonic bleeding and upper gastro-intestinal bleeding.15

Although there has so far been no formal cost-effectiveness
analysis of wireless capsule endoscopy, it is the only
investigation currently available that can visualise the
small bowel and could potentially reduce the cost of other
unnecessary investigations and hospitalisation in patients
with small bowel bleeding.

Conclusion

Our initial experience with wireless capsule endoscopy has
demonstrated the safety and usefulness of this investigation
in Chinese patients. The diagnostic yield appears to be
higher in patients with obscure small bowel bleeding
than in patients with abdominal pain, and wireless capsule
endoscopy should be considered early in the course of in-
vestigation of patients with obscure gastro-intestinal
bleeding.
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