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Abstract

AIM: To evaluate the effectiveness of wireless capsule
endoscopy in patients with suspected Crohn’s disease (CD)
of the small bowel undetected by conventional modalities,
and to determine the diagnostic yield of M2A Given Capsule.

METHODS: From May 2002 to April 2003, we prospectively
examined 20 patients with suspected CD by capsule
endoscopy. The patients had the following features:
abdominal pain, weight loss, positive fecal occult blood
test, iron deficiency anaemia, diarrhoea and fever. All the
patients had normal results in small bowel series (SBS)
and in upper and lower gastrointestinal endoscopy before
they were examined. Mean duration of symptoms before
diagnosis was 6.5 years.

RESULTS: Of the 20 patients, 13 (65%) were diagnosed
as CD of the small bowel according to the findings of M2A
Given Capsule. The findings detected by the capsule were
mucosal erosions (2 patients), aphthas (5 patients),
nodularity (1 patient), large ulcers (2 patients), and
ulcerated stenosis (3 patients). The distribution of the
lesions was mainly in the distal part of the small bowel,
and the mild degree of lesions was 54%.

CONCLUSION: Wireless capsule endoscopy is effective in
diagnosing patients with suspected CD undetected by
conventional diagnostic methods. It can be used to detect
early lesions in the small bowel of patients with CD.
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INTRODUCTION

Crohn’ sdisease (CD) isasystemic granulomatous disease that
may involve any part of thealimentary tract. The small bowel is
the affected site in 30-40% of casesl. Recent studies have
reported a worldwide rise in the incidence of CD. The “gold
standard” for the diagnosis of CD includes the presence of
following features: abdominal pain, weight loss, positive fecal
occult blood test, iron deficiency anaemia, diarrhoea, fever,
and typical evidence of pathological processes on conventional
imaging techniques, such as, small bowel X ray, computerized
tomography (CT) of the abdomen, enteroscopy, colonoscopy
and ileoscopy. The small bowel isthe most difficult part to be

examined by endoscopy because of its distance from the mouth
and anus. Small bowel series (SBS) therefore remainsthe first
line approach in the diagnosis of small bowel Crohn’ sdisease.
When the diseaseismild, with inflammatory changes confined
to the mucosa, CD lesions can be missed by SBS.

Wireless capsule endoscopy (CE)®? has now made painless
imaging of the entire small bowel possible. In sometrias, CE
proved to have a higher diagnostic yield in patients with
suspected small bowel diseases®*9. It can be used to detect
early lesonsinthe small bowel of patientswith CD. The current
study represented our initial experience with the M2A Capsulein
diagnosing CD in patients undergone conventional investigations
in which no characteristic abnormalities were detected.

MATERIALS AND METHODS

Patients
From May 2002 to April 2003, we prospectively examined 20
patients with suspected CD by capsule endoscopy. They were 5
women and 15 men, aged 16-78 years (mean 45.2). The had
following manifestions such as abdominal pain, weight loss,
positivefecd occult blood tet, iron deficiency anaemia, diarrhoea
and fever. All patients had normal resultsin SBS and in upper
and lower gastrointestinal endoscopy within 6 mo before they
were examined. Exclusion criteriaincluded ahistory of bowel
obgtruction, X ray evidence of small bowe gtricture, evidence of
any pathological abnormalities of the small bowel, any use of
non-steroidal anti-inflammatory drugs during the past year.
The pertinent characteristics of the study population are
shown in Table 1. The symptoms of the 20 patients enrolled in
the study were consistent with suspected CD. Fourteen had
abdominal pain, 13 had positive fecal occult blood test, 10 had
iron deficiency anaemia (mean 81 g/L haemoglobin), 4 had
diarrhoea, 3 had weight loss, and 2 had fever, some had more
than one symptoms. Mean duration of the symptoms before
diagnosiswas 6.5 years (SD6.5).

Table 1 Clinical data of patients with suspected Crohn’s disease

Total patients CD Patients based on CE

Patients (n) 20 13

Age (yr) 45.2 (16-78) 44.2 (16-78)
(mean (range))

Sex(%): 75/25 85715
male / female

Positive fecal 13720 (65) 11/13 (85)
occult blood test *

Anaemia * (%) 10/20 (55) 9/13 (77)
Haemoglobin (g%) 8.1 (2.0) 7.8 (1.9)
(mean (SD))

Abdominal pain * (%) 14/20 (70) 7/13 (54)
Diarrhoea ! (%) 4/20 (20) 2/13 (15)
Weight loss ! (%) 3720 (15) 3/13 (23)
Fever (%) 2/20 (10) 2/13 (15)
Duration of disease (y) 6.5 (6.5) 7.0 (7.8)

(meanzSD)

'Some of the patients had more than one symptoms.
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Instrument(*”

Wireless capsule endoscope (CE) (Given M2A, Given Imaging
Ltd, Yogneam, |srael) measures 11 mmx26 mm, has a battery
life of approximately 6-8 h, and is propelled by peristalsis,
not requiring air insufflation. CE is used in conjunction with
animaging sysemwhichincludesadatarecorder and interpretive
workstation. CE is disposable and contains a complementary
metal-oxide semiconductor (CMOS) chip camera, atransmitter,
alight-emitting diode (LED) to provideillumination, and silver
oxide batteries. Continuous video images were transmitted
from the capsule to an antenna worn over the patient abdomen
at arate of two frames per second during passage of the CE
through the gastrointestinal tract. The hemispheric lens
yielded a 140-degree field of view. During the procedure,
approximately 50 000 images were recorded by a solid-state
recorder that was worn as abelt by the patient. The recorder
was later connected to a computer workstation, in which the
images were processed and then viewed on amonitor using a
specifically designed reporting and processing of images and
data (RAPID) software package.

Procedures

After an overnight fast for 8-12 h, the patientsingested CE with
asmall amount of water. They werethen free to remain active
as outpatients. After the study interval, the patients returned
to the clinic and the recorded digital information was then
downloaded into acomputer. Images from the stomach and the
length of small bowel were analyzed using the proprietary
RAPID software. The imagestransmitted by the capsule were
interpreted by two independent gastroenterologists. All patients
were interviewed after completing the study to evaluate the
tolerance or complications.

RESULTS

All the 20 patients described that the capsule was easy to
swallow, painless, and preferable to conventional endoscopy.
No complications were observed. Theimages displayed were
considered to be good (Figure 1). Retention of the capsule was
observed in three patients with small bowel stenosis caused
by Crohn’ s disease (5, 7 and 22 d after capsule ingestion,
respectively). One of them had a transient abdominal pain on
the third and fourth day after capsule ingestion. None of the
three patients with retention of the capsule showed any
symptoms of acute or subacute obstruction during the follow-
up. The capsule failed to reach the colon in 2 patients during
the 8-h acquisition time.

Based on the results of the Given M2A Capsule, we
diagnosed CD of the small bowel in 13/20 patients (65%) and
normal small bowel mucosain the remaining 6 of 7 (30%), a
jejunal carcinoid confirmed by surgery in the other one. The
findings detected by the capsule were mucosal erosions (2
patients), aphthas (5 patients), nodularity (1 patient), largeulcers
(2 patients), and ulcerated stenosis (3 patients) (Figure 1). The
distribution of the lesionswasmainly in the distal part of small
bowel (9 inileum and 2 in the distal part of jejunum) which
could not be reached with push endoscopy. The mild lesions
or early stages of the disease accounted for 54% (2 mucosal
erosions and 5 aphthas). Most of the patients underwent total
colonoscopy (16/20), ileoscopy (the ileoscopy succeeded in
only five patients) and gastroscopy (20/20). Fourteen out of
20 patients had abdominal CT and all had small bowel X ray
series. Some of the patients underwent the procedures more
than once. The mean number of proceduresundergoneprevioudy
wasb.4 (SD2.3).

Of the 13 patients who received medications, 11 showed a
good clinical improvement after 5-ASA (mean 4 g/d) and a
short term steroid treatment while the other two showed some

improvement intheir clinical symptomswith the sametreatment.
Follow up ranged from one to eleven months (mean 4 mo).

Figure 1 Capsule endoscopic findings of Crohn’s disease in
small bowel. A: A large ulcer in the distal part of jejunum, B:
Ulcerations in a narrow ring caused by Crohn’s disease in
jejunum, C: A large ulcer in ileum, D: lleal ulcers, E: Aphthas in
the distal part of ileum, F: lleal mucosal erosions.

DISCUSSION

It is generally accepted that the current visualization and
imaging methods available to gastroenterologistsin identifying
small bowel pathology, particularly inflammatory diseases, were
unsatisfactory!*2%,

The reliability of radiological studiesis highly influenced
by the skill and experience of the operator and how fineisthe
detail of the mucosaon the film. Neither enteroclysis nor small
bowel follow-through (SBFT) X-ray serieswere able to detect
flat mucosal lesiong*+2, CT of the abdomen could not detect
mucosal inflammation, it could show transmural thickening and
extramural complications but isincapable of discerning CD in
early stages of the disease.

Push enteroscopy requires an experienced and skillful
endoscopist, the procedure requires between 15 and 45 min
and is often uncomfortable for patients. In addition, the
instrument could only examine between 80 cm and 120 cm
beyond the ligament of Treitz, and occasional complications
might occurt?+27,

Sonde endoscopy in theory, has the potential to examine
theentire small bowel. The proceduretimeisoften 8 h or longer
and can be associated with significant patient discomforts.
Among patients referred for Sonde examination, 10% had
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complications, and up to 75% of thedigtal ileumwas not reached.
For these reasons, Sonde- enteroscopy was seldom performed
and available in only afew diagnostic centers worldwidg®2,

Another approach to small bowel imaging is examination of
the entire small bowel by intraoperative endoscopy. The
limitations of this option were the drawbacks associated with
exploratory laparotomy and general anaesthesiad®!.

The alternative solution should be relatively comfortable
for patients, easy to use by gastroenterol ogists, and one that
could provide a reasonable level of visual imaging for the
detection of small bowel abnormalities. The Given diagnostic
imaging system (M2A Capsule)i>” isanew modality designed
to accommodate these requirements.

Capsule endoscopy has now made imaging of the entire
small bowe possible. Itsindications® are obscure gastrointestinal
bleeding, abnormal imaging of small intestine, chronic
abdominal pain with reasonable suspicion of organic causein
small intestine, chronic diarrhea, evauation of extent of Crohn' s
disease and celiac disease and visualization of surgical
anastomoses, surveillance of polyposis syndromes of small
intestine.

The cogt of the technology per test is about ¥8 500. In order
to answer what isthe cost of capsule endoscopy in comparison
with the cost of traditional examinations, one must consider
thediagnostic yield and cost-effectiveness of capsule endoscopy
compared with traditional diagnostic tools. The diagnogtic rate
of wireless capsule endoscopy in patients with suspected small
bowel diseaseswasabout 70%in our experience®?. [t wassimilar
to some other reportsand significantly superior to thetraditional
diagnostic toolg%%9. The potential for cost savings includes
(1) improved diagnostic rate and reduction in reccurrence,
conclusive testing associated not only with the clarity of the
images obtained by the Capsule, but also with the Capsule’ s
ability to traverse the entire small bowel (whereas endoscopic
examinations leave part of the small bowel unexamined); (2)
improved diagnostic precision able to confirm the source of
bleeding, and/or rule-out certain etiologies, (3) earlier diagnosis
of potentially adverse conditions such as malignancies of the
small bowel; (4) reduced complications associated with the
diagnostic procedure such as intestinal tears resulting from
placement of the enteroscope and/or infection; (5) reduced
loss in productivity associated with undergoing testing and
repetitive examinations, and reduced loss in quality of life
associated with both testing and worry; (6) reduced pain and
discomfort associated with the diagnostic procedures.

A significant advantage of wireless capsule endoscopy is
its ability to detect small bowel abnormalities, including those
areas not reached by traditional endoscopy. The current battery
lifeof 8 could allow areliable examination of theupper Gl tract
and small bowel in most patients. Thiswas our experience as
well because the complete small bowel could be studied in 18
of the 20 (90%) patients (except for thethree patientswith small
bowel stenosis caused by Crohn’ sdisease). Thelesionsin the
distal jejunum and ileum were identified in 11 of 13 patients
(85%) with abnormal capsule endoscopy beyond the reach of
push enteroscope.

The only definite contraindication to the procedure is a
patient who is a nonsurgical candidate or who refuses to
entertain the idea of surgery. A retained capsul e then would
present the problem of retrieval with laparotomy. Severemotility
disorders, including untreated achalasia and gastroparesis,
should preclude CE, unless the capsule could be delivered
endoscopically to the duodenum!®,

In our study, retention of the capsule occurred in three
patients with small bowel stenosis caused by Crohn’ s disease
and delayed passage of the capsule was observed in two CD
patients, possibly because of slow transit time due to the
inflamed small bowel mucosa. Although the capsule failed to

reach the caecum, we could still identify typical lesions of CD
from the recordings that emerged before the battery ran out.
Theinformation gained washel pful in further treatment planning
for al these patients.

Possible complications existed with any procedure, CE was
no exception. The major issue was capsule retention proximal
to a stricture. The narrowed area might be anticipated or
completely unexpected. Even enteroclysis could not preclude
the possibility of astricture. Our initial experience suggeststhe
capsuledoesnot itself causeintestinal obstruction, but proximal
to astricture it would tumble around and either eventually
passes or rarely needs surgical retrieval. A retained capsule
usually is asymptomatic and can be detected on the video
when reviewed. Plain abdominal films could be obtained after
several daysto see whether the capsule passed spontaneously.
The transient abdominal pain usually signals the passage of
the capsule. Barkin et al.! reported that surgical intervention
to remove a non-passed capsule was only 0.75% (7/937).
Therefore, capsule endoscopy should not be used in patients
withahigtory of smdl bowel obstruction or evidence of Sgnificant
bowel stenosis.

Our study demonstrated a high diagnostic rate in patients
with clinical symptomsindicative of CD who had previously
undergone several diagnostic procedures that showed normal
results. The patients had long intervalsfrom the onset of disease
to diagnosis. The wireless capsule might have been able to
provide a correct diagnosis during early stages of the disease
aswell asin cases of less severeforms. We proposethe wireless
capsule as an effective modality for diagnosing patients with
suspected CD.

In conclusion, wireless capsule endoscopy is a valuable
diagnogtic tool in the evaluation of obscure Gl bleeding and a
variety of other small bowel disorders. It illustrates the power
of innovativetechnology to advance our diagnostic capabilities
that can be applied safely to patients in the outpatient setting.
In our opinion, CE should becometheinitial diagnostic choice
in patients with suspected small bowel diseases and negative
upper and lower gastrointestinal endoscopic studies.
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