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Capsule Endoscopy in Patients with Suspected
Crohn’s Disease and Negative Endoscopy

Background and Study Aims: The aim of the present study was
to assess the value of capsule endoscopy in the diagnostic work-
up of patients in whom there is a clinical suspicion of small bow-
el Crohn’s disease that cannot be confirmed using traditional
techniques.

Patients and Methods: A total of 21 patients (14 men, seven
women; mean age 43 + 8 years) with a clinical and biochemical
suspicion of Crohn’s disease were included in the study. Conven-
tional imaging work-up, including upper and lower endoscopy,
as well as a small-bowel follow-through, was carried out in all
of the patients.

Introduction

Crohn’s disease is a chronic inflammatory disorder that can in-
volve any part of the gastrointestinal tract. When it is located in
the colon, terminal ileum, or upper digestive tract, endoscopy
with biopsies is used to establish a diagnosis, but when it only
affects the small bowel (20-30% of the cases), barium radiology
is the technique most widely used to confirm the diagnosis [1,2].
However, there is a group of patients, especially in early stages of
the disease, in whom a small-bowel follow-through may not de-
tect subtle lesions - making it more difficult to establish a diag-
nosis and therefore to offer appropriate therapy [3-5].

Advances in electronics and miniaturization have recently made
possible the development of wireless endoscopy in the form of a
small device that can be swallowed by the patient. This capsule
endoscope provides images of the digestive tube in a noninvasive
fashion [6,7]. Preliminary studies carried out in animals and hu-
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Results: Pathological findings were not observed in 12 of the 21
patients (57 %). In the other nine patients (43 %), lesions support-
ing the diagnosis of Crohn’s disease were seen. The most fre-
quent findings were located in the distal ileum and included
aphthae, lineal and serpiginous ulcers, and fissures. Four patients
had lesions in the jejunum. One patient showed erosions in the
distal duodenum, jejunum, and ileum. No adverse effects of the
technique were observed in any of the patients.

Conclusions: Capsule endoscopy is a valuable diagnostic tool in
patients with suspected Crohn’s disease that has not been con-
firmed using standard imaging techniques.

mans have demonstrated the safety of the capsule, the high qual-
ity of the images recorded, and the sensitivity of the technique
for detecting lesions in the small bowel - better than the sensi-
tivity of push enteroscopy [8-11]. The present study was de-
signed to analyze the value of capsule endoscopy in a group of
patients with symptoms suggesting incipient Crohn’s disease af-
fecting the small bowel, in whom conventional radiological and
endoscopic techniques had not identified pathological findings.

Patients and Methods

Patients

A total of 21 patients (14 men, seven women; mean age 43+ 8
years) with chronic diarrhea (>6 months), diffuse abdominal
pain, fever, or weight loss were included in the study. The pa-
tients’ clinical and analytical data are shown in Table 1. None of
the patients had been taking nonsteroidal anti-inflammatory
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Table1 Clinical and biochemical data for included patients

n %
Patients 21
Mean age (years) 43+38
Mean bowel movements per day 4.05+0.86
Patients with diarrhea 21 100.0
Patients with abdominal pain 21 100.0
Patients with loss of weight 1 52.4
Patients with fever 7 333
Patients with hemoglobin <10 g/dI 9 42.9
Patients with leukocytes > 12 000/ul 9 42.9
Patients with CRP >0.8 mg/d| 8 38.1

CRP: C-reactive protein

drugs (NSAIDs). Antigliadin antibodies, stool culture, and exami-
nations for ova and parasites were negative, and thyroid hor-
mones were within normal values in all of the patients. Small-
bowel follow-through examinations had been carried out in all
the patients when stenotic lesions were not seen. Colonoscopy
with biopsies were normal in all cases, except for one patient
who had an erythematous and tarnished mucosa in the rectum
and sigmoid; on histological examination, this was classified as
unspecific colitis. [leoscopy with biopsy was carried out in 17 pa-
tients, in whom the terminal ileum was examined as far as possi-
ble (10.29 +3.74 cm), with no macroscopic abnormalities being
identified. Histological examination showed minimal changes
in six patients (nos. 4, 7,11,17, 18, and 19) and normal mucosa in
11 cases (nos. 1, 3,5, 6, 8,9, 13, 14, 15, 16, and 20). It was not pos-
sible to intubate the terminal ileum, despite several attempts, in
four patients (nos. 2, 10, 12, and 21). Informed consent was ob-
tained in all cases before the capsule endoscopy technique was
used.

Capsule Endoscopy

A wireless capsule video was used (M2A, Given Imaging, Yoq-
neam, Israel), which is easily swallowed by all patients, after a
6-h fast. Patients are seated when they swallow the capsule, but
are invited to lie down immediately for 10 min after ingestion so
that images from the cardia can be obtained. Following a prees-
tablished scheme, eight external sensors are placed on the ab-
dominal wall, which collect all the photographs and record
them in a Holter system that the patient carries in a belt for a
period of 7-8 h. The recorded data are then downloaded to a
computer and analyzed using a specialized program (Rapid).
The identification of sections of the small intestine (jejunum
and ileum) is approximate, based on the macroscopic appear-
ance of the mucosa and the time lapse since passage of the py-
lorus.

Statistical analysis. The results are shown in percentages or aver-
age values plus or minus standard deviation, according to each
case. The nonparametric Mann-Whitney U test was used for
comparative statistical analysis of transit time in the groups of
patients with or without pathological findings. Statistical signif-
icance was set at P<0.05.
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Results

Capsule endoscopy was carried out in all 21 patients included in
the study. In nine patients, the images were compatible with
Crohn'’s disease of the small bowel. The most frequently found le-
sions were aphthae (erythematous mucosa with a white central
area) and lineal or irregular ulcers; fissures in the mucosa were
also seen (Figure 1). The nine patients with pathological findings
had ileal lesions. Four of them also had lesions in the jejunum,
and one had abnormalities in the distal duodenum, jejunum,
and ileum (Table 2). In patient no. 7, gastroscopy had been car-
ried out 4 months before the capsule endoscopy, and no duode-
nal lesions had been identified. Due to capsule-endoscopic find-
ings of duodenal fissures and aphthae, a repeat gastroscopy with
biopsy was carried out, which was diagnostic of Crohn’s disease.
Enteroscopy was offered in the four patients (nos. 1, 10, 12, and
18) in whom jejunal lesions were observed with capsule endos-
copy. Three patients refused the exploration, and no abnormal-
ities were seen in the enteroscopy carried out in the fourth pa-
tient. In the nine patients with capsule-endoscopic diagnosis of
Crohn'’s disease, standard therapy with prednisone and mesala-
zine was initiated. At the time of writing, all of the patients are
still in clinical remission (without diarrhea, fever, or abdominal
pain) or analytical remission 3 months later.

The average cardial transit time in the 21 patients was
115+ 1.63 min, with a pyloric transit time of 51.32 +65.98 min
and an ileocecal valve transit time of 5.21 +1.77 h (312.6 £ 106.2
min). There were no statistically significant differences in these
times between patients without findings and those with images
suggesting Crohn’s disease (Table 3).

The capsule reached the colon and was excreted uneventfully in
all patients. There were no adverse effects caused by the tech-
nique. In one case, the capsule’s lamp did not switch on when it
was removed from the box, and it was returned to the manufac-
turer and replaced. In another case, the capsule transmitted for
only 4h - although it had already reached the cecum, so that
this did not affect the analysis. Other minor technical problems
were also noted, such as various interruptions in transmission
in two patients, although all of these lasted less than 50 min
and occurred after the device had already reached the colon.

Discussion

Since endoscopic examination of the entire small bowel has re-
mained elusive using traditional methods, investigation of disor-
ders located in this area of the gastrointestinal tract is currently
the main indication for capsule endoscopy. Obscure gastrointes-
tinal bleeding (OGB) is currently the main reason for using wire-
less endoscopy, since radiological studies with barium cannot
show flat or slightly elevated lesions, such as angiodysplasias,
which are the main cause of OGB [12,13]. Push enteroscopy pro-
vides a sensitivity of 20-60% for this indication [14-16]; how-
ever, the limitations of this technique impede identification of
the bleeding lesion when it is located in distal areas of the small
bowel. The first use of wireless endoscopy in these patients was
reported by Appleyard et al. [9] and included four patients with
OGB in whom the bleeding site was identified with capsule en-
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Table2 Morphology and location of the findings observed with
capsule endoscopy
Patient Location of lesions Type of lesion
Duodenum Jejunum  lleum Aphthae Fissures Ulcers
1 = X X (D) X X =
2 - - X (D) X - X
7 X X X (P) X = X
10 - X X(D) X - X
12 - X X (P, D) X X X
15 - - X (P) X - X
18 - X X(,D) X = X
19 - - X (P) - - X
20 = = X (P) X = =

D: distal; P: proximal

doscopy. Two reports have been published on capsule endoscopy
in patients with OGB. Lewis and Swain [11] compared capsule
endoscopy with push enteroscopy in these patients, with diag-
nostic yields of 55% (11 of 20) and 30% (six of 20), respectively,
but the difference between the two did not quite reach statistical
significance (P=0.0625). In a prospective controlled trial, Ell et
al. [10] also compared the two techniques. Definite bleeding sites
were diagnosed by push enteroscopy in nine patients (28%),
while capsule endoscopy detected a definite source in 21 of the
32 patients (66 %) (P < 0.001).

Figure 1 Capsule-endoscopic findings com-
patible with small-bowel Crohn’s disease.

a lleal aphtha. b Duodenal fissure c, d lleal
ulcers.

Wl Mow Bl
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Table3 Transit times of capsule endoscopy in patients with and
without abnormal findings

Transit Global Patients Patients with P
times (n=21) without findings  pathological

(n=12) findings (n=9)
Cardial 1.08 £1.64 min 0.75+0.94 min 1.73£2.40min  0.375
Pyloric 40.67 £52.77 min 24.22+32.69 min 70.46+70.10 min 0.070
lleocecal 5.0£1.69h 4.91+1.90h 5.09+1.52h 0.800
valve

Capsule endoscopy thus appears to be a very useful tool in the
study of patients with OGB. It has also been suggested that cap-
sule endoscopy may be of value in other small-bowel disorders,
such as inflammatory bowel disease, benign and malignant tu-
mors, NSAID enteropathy, or digestive lesions in patients with
systemic diseases (such as acquired immune deficiency syn-
drome or graft-versus-host disease). Among the disorders that
affect the small bowel, one of the more attractive indications for
capsule endoscopy is Crohn’s disease. Up to 20-30% of patients
with Crohn’s disease only present with lesions in the small bow-
el, particularly the ileum [2]. Many studies have shown that diag-
nosis in these patients is delayed in comparison with patients
who present with cecal lesions [3 -5]. Patients with distal ileal
lesions can often be diagnosed with colonoscopy and ileoscopy,
but when the disease involvement is more proximal or intubat-
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ing the ileocecal valve is not possible, radiography (small-bowel
follow-through or enteroclysis) is the only imaging tool avail-
able. Both techniques, especially enteroclysis, allow diagnosis in
many cases, although the results mainly depend on the quality of
the exploration [17,18]. Enteroclysis requires nasojejunal intuba-
tion and higher doses of radiation than small-bowel follow-
through, and is not available in all medical centers [19,20]. How-
ever, patients with occult lesions may not be identified, especial-
ly if there are overlapping intestinal loops [18]. Although this is a
small group of patients, the situation therefore still represents a
serious challenge for the clinician.

Push enteroscopy with biopsy has been suggested as a new diag-
nostic tool in these patients [3,21]. Pérez-Cuadrado et al. [21]
studied eight patients in whom there was a high suspicion of
Crohn’s disease. Enteroscopy carried out in all of them confirmed
the diagnosis in 50% of cases. As in the present study, traditional
endoscopy and small-bowel follow-through did not show any
abnormalities. In a series of 20 patients in whom a diagnosis
was not achieved with radiographic studies, Lescut et al. [22]
identified Crohn’s disease in 65% after intraoperative enterosco-
py of the entire bowel. However, this is an invasive technique,
associated with a significant rate of complications. Capsule en-
doscopy is a noninvasive technique that allows the study of the
entire small bowel and does not require sedation. As a disadvan-
tage, it is not possible to take biopsies in suspicious areas with
capsule endoscopy. However, the finding of noncaseating granu-
lomas may not be seen in 60-70% of endoscopic biopsies from
patients with incipient Crohn’s disease [23 -25], since even if
granulomas are present, the chances of finding them in biopsies
depend on their frequency and size, the number of slides exam-
ined, and the number of sections on each slide. Moreover, the
presence of these granulomas does not allow infectious diseases
to be completely ruled out [24]. Thus, in most cases, the diagno-
sis is based on clinical, biochemical, radiographic, and endo-
scopic data, with a compatible histological report.

Costamagna et al. [26] prospectively compared the clinical out-
comes of the traditional small-bowel follow-through with cap-
sule endoscopy in the diagnostic evaluation of 20 patients with
suspected small-bowel disease. Aphthous jejunal and ileal ulcers
suggestive of Crohn’s disease were observed in three patients,
two of whom were being evaluated for recurrent Crohn’s disease
and the third for obscure bleeding. The small-bowel follow-
through examination had been normal in all three patients and
only detected an ileal nodularity in one of the patients with sus-
pected recurrent Crohn’s. Scapa et al. [27] analyzed their initial
experience of capsule endoscopy in 35 patients with suspected
small-bowel pathology. In six of 13 patients with clinically sus-
pected Crohn’s disease with normal colonoscopy, gastroscopy,
and small-bowel follow-through, lesions compatible with
Crohn’s disease were detected by the capsule. The diagnostic
yield (46.15%) was comparable to that obtained in the present
study (42.86%), although the patient selection was not the same
in the two series.

The role of capsule endoscopy in patients in whom there is a clin-
ical and biochemical suspicion of small-bowel Crohn’s disease
thus seems clear when ileoscopy is not technically possible.
This occurred in four patients in the present study (nos. 2, 10,

12, and 21); lesions compatible with Crohn’s disease were only
detected by the capsule in three of these patients (nos. 2, 10,
and 12). On the other hand, findings suggestive of Crohn’s dis-
ease could only be observed by capsule endoscopy in six patients
with normal ileoscopy (mean explored length of the terminal
ileum 10.29 +3.74 cm), probably because the most distal part of
the terminal ileum was not affected in these cases. Further stud-
ies will be needed in order to establish the true role of capsule
endoscopy in patients in whom there is a suspicion of small-
bowel Crohn’s disease who have a normal ileoscopy.

Several cases of capsule retention have been reported, particular-
ly in certain groups of patients. Bhinder et al. [28] found intes-
tinal ulcers and multiple short strictures in four of 46 patients
with OGB. All four patients had a history of NSAID use, and the
capsule was retained in all cases. Two capsules passed sponta-
neously, and the other two were removed surgically after 28
and 56 days. These patients had undergone an evaluation prior
to capsule endoscopy, including small-bowel series and entero-
clysis, but no strictures had been identified. These radiographic
procedures thus appear to be necessary, but not sufficient, to
rule out intestinal strictures prior to capsule endoscopy. Bhinder
et al. [28] conclude that patients should be surgical candidates
and that surgical intervention with intraoperative endoscopy
should be available for treatment of the findings and recovery of
the capsule endoscope. Unsuspected strictures in small-bowel
Crohn’s disease could also cause retention of the capsule endo-
scope, although no adverse events were observed in the present
study during or after the technique. All six patients with Crohn’s
disease in the study by Scapa et al. [27] also showed normal ex-
cretion of the capsule, and the same was true of the series report-
ed by Costamagna et al. [26]. The number of patients with
Crohn'’s disease who have undergone capsule-endoscopic exam-
inations is obviously still very limited; further studies are needed
to assess the risks and contraindications of the technique in this
group of patients.

In conclusion, this study showed that capsule endoscopy is a val-
uable diagnostic tool in patients in whom there is a suspicion of
Crohn'’s disease which has not been confirmed using standard
imaging techniques.

References

1 Scotionitis I, Rubesin SE, Ginsberg GG. Imaging modalities in inflam-
matory bowel disease. Gastroenterol Clin N Am 1999; 28: 391 -422

2 Lashner BA. Clinical features, laboratory findings and course of
Crohn’s disease In: Kirsner B, (ed). Inflammatory bowel disease. Phi-
ladelphia: Saunders, 2000: 305-314

3 Gay G, Delmotte JS. Enteroscopy in small intestinal inflammatory dis-
orders. Gastrointest Endosc Clin N Am 1999; 9: 115-123

4 Chernish SM, Maglinte DDT, O’Connor K. Evaluation of the small bowel
by enteroclysis for Crohn’s disease. Am ] Gastroenterol 1992; 87: 696 -
701

5 Maglinte DDT, Burney BT, Miller RE et al. Lesions missed on small
bowel follow-through: analysis and recommendations. Radiology
1982; 144: 737-739

6 Iddan G, Meron G, Glukhovsky A, Swain P. Wireless capsule endosco-
py. Nature 2000; 405: 417

7 Gong F, Swain P, Mills T. Wireless endoscopy. Gastrointest Endosc
2000; 51: 725-729

8 Appleyard M, Fireman Z, Glukhovsky A et al. A randomized trial com-
paring wireless capsule endoscopy with push enteroscopy for the de-

Herrerias JM et al. Capsule Endoscopy in Suspected Crohn’s Disease - Endoscopy 2003; 35: 564 -568

567



568

tection of small-bowel lesions. Gastroenterology 2000; 119: 1431-
1438
9 Appleyard M, Glukhovsky A, Swain P. Wireless-capsule diagnostic en-

doscopy for recurrent small-bowel bleeding. N Engl ] Med 2001; 344:
232-233

10 Ell C, Remke S, May A et al. The first prospective controlled trial com-
paring wireless capsule endoscopy with push enteroscopy in chronic
gastrointestinal bleeding. Endoscopy 2002; 34: 685 -690

11 Lewis B, Swain P. Capsule endoscopy in the evaluation of patients with
suspected small intestinal bleeding: results of a pilot study. Gastroin-
test Endosc 2002; 56: 349-354

12 Nolan D], Traill ZC. The current role of the barium examination of the
small bowel. Clin Radiol 1997; 52: 809-820

13 Lewis BS. Small intestinal bleeding. Gastroenterol Clin N Am 1994;
231:67-91

1 Davies GR, Benson M], Gertner D] et al. Diagnostic and therapeutic
push type enteroscopy in clinical use. Gut 1995; 37: 346-352

15 0’'Mahoney S, Morris A], Straiton M et al. Push enteroscopy in the in-
vestigation of small-intestinal disease. Q ] Med 1996; 89: 685 -690

16 Landi B, Tkoub M, Gaudric M et al. Diagnostic yield of push-enterosco-
py in relation to indication. Gut 1998; 42: 421 -425

17 Tribl B, Uretschek K, Mostbeck G et al. Conflicting results of ileoscopy
and small bowel double-contrast barium examination in patients
with Crohn’s disease. Endoscopy 1998; 30: 339-344

18 Cirillo LC, Camera L, Della Noce M et al. Accuracy of enteroclysis in
Crohn’s disease of the small bowel: a retrospective study. Eur Radiol
2000; 10: 1894-1898

19 Thoeni RF, Gould RG. Enteroclysis and small bowel series: comparison
of radiation dose and examination time. Radiology 1991; 178: 659 -
662

Herrerias JM et al. Capsule Endoscopy in Suspected Crohn’s Disease -

20 Bernstein CN, Boult IF, Greenberg HM et al. A prospective randomized
comparison between small bowel enteroclysis and small bowel fol-
low-through in Crohn’s disease. Gastroenterology 1997; 113: 390-
398

21 pérez-Cuadrado E, Macenlle R, Iglesias ] et al. Usefulness of oral video
push enteroscopy in Crohn’s disease. Endoscopy 1997; 29: 745 - 747

22 Lescut D, Vanco D, Bonniere P et al. Perioperative endoscopy of the
whole small bowel in Crohn’s disease. Gut 1993; 34: 647 - 649

23 Jenkins D. Colorectal biopsy reporting, a clinician-friendly approach:
the development of guidelines for the initial biopsy diagnosis of
chronic idiopathic inflammatory bowel disease. In: Tytgat GNJ, Bar-
telsman JFWM, Van Deventer SJH (eds). Inflammatory bowel diseases.
Dordrecht: Kluwer Academic, 1995: 153 - 161

24 Lennard-Jones JE. Crohn’s disease: definition, pathogenesis and aetiol-
ogy In: Wright R (ed). Recent advances in gastrointestinal pathology.
London: Saunders, 1980: 173 - 189

2> Riddell R. Pathology of idiopathic inflammatory bowel disease. In:
Kirsner JB (ed). Inflammatory bowel disease Philadelphia: Saunders,
2000: 427 -453

26 Costamagna G, Shah SK, Riccioni ME et al. A prospective trial compar-
ing small bowel radiographs and video capsule endoscopy for sus-
pected small bowel disease. Gastroenterology 2002; 123: 999-1005

27 Scapa E, Jacob H, Lewkowitcz S et al. Initial experience of wireless-
capsule endoscopy for evaluating occult gastrointestinal bleeding
and suspected small bowel pathology. Am ] Gastroenterol 2002; 97:
2776-2779

28 Bhinder F, Schneider DR, Farris K et al. NSAID-associated small intes-
tinal ulcers and strictures: diagnosis by video capsule endoscopy [ab-
stract]. Gastroenterology 2002; 122 (Suppl): A 345

Endoscopy 2003; 35: 564-568



