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Abstract

AIM: To clarify clinical features of the NSAID-induced small
bowel lesions using a new method of endoscopy.

METHODS: This is a retrospective study and we analyzed
seven patients with small bowel lesions while taking
NSAIDs among 61 patients who had undergone double-
balloon endoscopy because of gastro-intestinal bleeding
or anemia between September 2000 and March 2004, at
Jichi Medical School Hospital in Japan. Neither conventional
EGD nor colonoscopy revealed any lesions of potential
bleeding sources including ulcerations. Double-balloon
endoscopy was carried out from oral approach in three
patients, from anal approach in three patients, and from
both approaches in one patient.

RESULTS: Ulcers or erosions were observed in the ileum
in six patients and in the jejunum in one patient, respectively.
The ulcers were multiple in all the patients with different
features from tiny punched out ulcers to deep ulcerations
with oozing hemorrhage or scar. All the patients recovered
uneventfully and had full resolution of symptoms after
suspension of the drug.

CONCLUSION: NSAIDs can induce injuries in the small
bowel even in patients without any lesions in both the
stomach and colon.

© 2005 The WJG Press and Elsevier Inc. All rights reserved.
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INTRODUCTION

Adverse effects of non-steroidal anti-inflammatory drugs
(NSAIDs) in the upper and lower gastro-intestinal tract are
well known[1]. In addition, NSAIDs can induce and exacerbate
damage in the small bowel[2,3]. There is a study showing that
8.4% of patients taking NSAIDs developed small bowel
ulcerations[4]. Evidence that those lesions may also cause
perforation, strictures or hemorrhage stems from a case-
control study and several case reports[5-14]. Despite the necessity,
endoscopic observation of  the small intestine was technically
difficult because of its long length and multiple complex
looped configurations. Recently, a video capsule endoscopy,
which enables observation of  the entire small bowel, was
developed and this novel technology provided an outstanding
progress for the diagnosis of small bowel diseases[15-19]. In
addition, we have developed a new method of endoscopy
using a double-balloon technique (Fujinon EN-450P5/20,
Fujinon Corp., Saitama, Japan), which also allows
observations of  small bowel under controlled movement
even from a retrograde approach[20-23]. The aim of this study
was to delineate clinical features of the NSAID-induced
small bowel mucosal injuries using the double-balloon
endoscopy.

MATERIALS AND METHODS

The records of all the patients who underwent double-
balloon endoscopy at Jichi Medical School Hospital, Japan
between September 2000 and March 2004 were reviewed.
Patients were identified from endoscopy case logs and cross-
referenced with pathology database. Charts were also
reviewed for NSAID prescription in those patients. Necessary
telephone interview was also carried out. Patients with
pre-existing or concomitant risk factors for possible small
bowel complications, including Crohn’s disease and mesenteric
vascular disease, were excluded and all the patients with
evidence of  other small bowel pathology were also excluded.
Reasons for exclusion on review of  pathology included
inflammatory bowel disease, small bowel lymphoma, primary
or metastatic carcinoma, small bowel gastro-intestinal stromal
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tumor, small bowel granuloma, small bowel diverticulum,
angiodysplasia, and post-operative lesions. Two patients who
have been on NSAIDs, were excluded and seven patients,
in whom small bowel injuries were found while still on
NSAIDs, were selected among 61 patients with obscure
gastro-intestinal bleeding. These seven patients, two men
and five women, with ages ranging 65-89 years (73.7 years
on an average), were enrolled and subjected to the analysis.

RESULTS

Of these seven patients, six had melena and one had
undetermined anemia with positive fecal occult blood tests
during NSAID medications. Underlining disease of these
patients included knee joint pain, back pain, headache, and
rheumatoid arthritis. Neither conventional EGD nor
colonoscopy revealed any lesions of possible cause of bleeding
including ulcerations except for one patient (patient 1) in
whom gastric ulcer scar was observed. Drug usage by these
patients consisted of diclofenac in four patients (57%), and
either ampiroxicam, aspirin, or loxoprofen in each of the
remaining three patients, respectively (Table 1). Duration
of the medication was different for patients, ranging from
7 d to 10 years. More than five units of packed red blood
cell was required on an average for blood transfusion
before diagnosis.

Double-balloon endoscopy was carried out from oral
approach alone in three patients and from anal approach
alone in three patients. The approach route was chosen,
based on the clinical information including color of  the
stool. The depth of insertion estimated from the number
of pleating procedures and the fluoroscopic images of the
small intestine and endoscope in these patients was difficult
but approximately 1/2-2/3 of the entire length of the small
intestine with rough estimation, although we have succeeded
in examining the entire small intestine from oral approach
alone in one patient. In addition, another patient underwent
total enteroscopy by both approaches. Patient’s demographics
are delineated in Table 1. Whether the lesions were located
in the jejunum or ileum was determined radiographically
based on a distance from either pylorus ring or ileocecal valve
in each case. Ulcers or erosions were observed in the ileum
in six patients (86%) and in the jejunum in one patient (14%).
The ulcers were multiple in all the patients with different
features from tiny punched out ulcers (Figure 1) to deep
ulcerations with oozing hemorrhage (Figure 2A) or scar.
Edematous villi around the ulcers were prominent features

by the endoscopic observation. Oozing hemorrhage from
the ulcer, observed in one patient, was treated endoscopically
using coagulator (ERBE, German, Figure 2B). Of interest,
both circular ulcers (Figure 3A) and circular scars (Figure 3B)
were observed in a different part of  the small bowel in the
same patient. Biopsies, taken from the edge of the ulcer in
two patients, revealed non-specific inflammation. All the
patients recovered uneventfully and had full resolution of
the symptoms in accordance with their hemoglobin levels
after suspension of the drug.

Figure 1  Endoscopic view of the punched-out ulcer in the ileum in a 65-year-
old woman (patient 3). Edematous villi were observed around the ulcer.

DISCUSSION

This is a report to delineate NSAID-induced small bowel
injuries using double-balloon endoscopy. NSAID-induced
injuries were identified in seven out of 61 patients with
obscure gastro-intestinal bleeding (11.5%). Despite limitation
of  this study due to the lack of  observation of  the entire
small bowel in most patients, NSAID-induced ulcers were
observed more frequently in the ileum than in the jejunum
in consistent with a previous report by Kessler et al.[13].
Further prospective study intended for evaluation of the
entire small bowel, if substantiated, will clarify the exact
distribution of NSAIDs-induced lesions. NSAIDs-induced
lesions, identified by endoscopy, were multiple with different
features from tiny ulcers to hemorrhagic ulcers or circular
ulcers. These different features of  ulcers, even observed
in different parts of the small intestine in the same patient,
may represent different stages of ulcers. The ulcers may
be healing, because NSAIDs were suspended on the day of

Table 1  Clinical Features of the patients with nonsteroidal anti-inflammatory drug-induced small bowel lesions

Patient    Age/sex Approach                 Partial             Findings                   Location               Dose              NSAIDs                 Duration              Serum                 Blood
/total     (mg/d) albumin                  transfusion

  (g/dL)              (unit1)

12   89/M      Oral     Partial, -middle ileum Ulcers and erosions             Ileum          27       Ampiroxicam         10 yr      2.1                 10

2   69/F      Oral                      Total               Ulcers                Ileum          25           Diclofenac         7 yr      3.1                 12

3  65/M      Anal     Partial, -upper jejunum Ulcers and erosions             Ileum          75           Diclofenac         1 wk      3.9 0

4   76/F      Anal     Partial, -middle ileum               Ulcers                Ileum          25           Diclofenac         8 yr      2.7 7

5   74/F      Anal     Partial, -upper ileum            Erosions                Ileum        100              Aspirin         4 yr      3.5 0

6   76/F      Oral     Partial, -upper ileum               Ulcers              Jejunum        120          Loxoprofen         4 yr      1.9 8

7   67/F     Oral+anal    Total               Ulcers                Ileum          75           Diclofenac         1 yr      3.0 0

11 unit = Packed blood cells separated from 450 mL of whole blood. 2Gastric ulcer scar was observed in this patient.
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admission in all patients. Alternatively, either the dose of
NSAIDs or the length that NSAIDs that was given, could
attribute to the difference in size and shape of the ulcers,
although such tendency was not observed in our study. Of
interest, we could observe circular ulcers and even circular
scars in the same patients. This observation may reinforce
the association between ulcers and severe strictures in the
small bowel after NSAID therapy. Further study describing
the feature of circular ulcers is warranted for better
understanding of these relationships.

In conclusion, NSAID-induced injuries in the small bowel
were endoscopically observed and described using double-
balloon endoscopy. NSAIDs-induced ulcers were found in
the small bowel even in patients without any ulcers and
erosions in the stomach as well as colon. Although this was
a preliminary study, double-balloon endoscopy was useful
for the direct observation and description of  each lesion in
detail by anterograde as well as retrograde approach.
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