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INTRODUCTION:  Diaphragm  disease  is  rare and caused  by  intestinal  obstruction  due  to  nonsteroidal
anti-inflammatory  drugs  (NSAIDs).  Given  the  availability  of  video  capsule  endoscopy  (VCE) and  balloon
enteroscopy  (BE)  this  disease  will  be  diagnosed  more  often.
PRESENTATION  OF  CASE:  A  73-year-old  man  was  presented  to our  hospital  for  persistent  nausea  and
vomiting.  Abdominal  ultrasound  and  computed  tomography  revealed  small-bowel  thickening,  stricture
in  the  terminal  ileum,  and  dilation  of the proximal  small  intestine.  Differential  diagnosis  included  ileal
lymphoma  and  multiple  ileal  adenocarcinomas,  and  a diagnostic  laparoscopy  was  performed.  Twenty-
centimeter  of ileum  was  resected  by primary  ileo-ileal  anastomosis.  On  pathological  examination,  fibrosis
of the  submucosa  was  identified,  and  erosions  and  numerous  inflammatory  cells  reaching  the  submucosa
were  also  identified  from  the  specimen.
Stenosis DISCUSSION:  The  preoperative  diagnosis  of  diaphragm  disease  is  sometimes  challenging  due  to its unchar-
acteristic  symptoms;  moreover,  radiological  findings  are  usually  indefinite  and  distinctive.  Currently,  the
main  treatment  for  diaphragm  disease  is  surgery.
CONCLUSION:  We  have  documented  a case of  intestinal  obstruction  by NSAIDs.  However,  it  is  desirable
to  determine  the  course  of  treatment  based  on  small  bowel  endoscopic  dilatation  cases  in the  future.

© 2020  The  Authors.  Published  by  Elsevier  Ltd  on behalf  of IJS  Publishing  Group  Ltd.  This  is  an  open
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1. Introduction

Most clinicians are familiar with the effects of nonsteroidal
anti-inflammatory drugs (NSAIDs) on the gastroduodenal epithe-
lium, and there is an increasing evidence of their effects on the
distal intestine [1], since video capsule endoscopy and balloon
enteroscopy are available for the detection of small intestinal lesion
[2–4].

Stenotic lesion was first reported as a diaphragm disease in
1988 [5]. Diaphragm disease is pathognomonic of NSAIDs-induced
enteropathy, and is rare.

The term ‘diaphragm’ describes the rings of collagenous scar tis-
sue, which are positioned like a drawstring across the bowel lumen,
inducing the obstruction [6].
Herein, we report a case of small bowel resection for diaphragm
disease.
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. Presentation of case

A 73-year-old man  presented with persistent nausea and vom-
ting. He had been regularly administering loxoprofen sodium
ydrate for years for hip pain.

On admission, he was  systemically well with a soft, undistended
bdomen and mild tenderness. His routine blood tests were normal
xcept for mild anemia (WBC, 7300/�l;  Hb, 10.0 g/dl; Plt, 29.8/�l;
ac, 1.6 mmol/l). Abdominal ultrasound scan revealed the small
ntestine as dilated and showed areas of narrowing and thickening
Fig. 1). Computed tomography revealed a terminal ileal obstruc-
ion with edematous loops (Fig. 2).

An incomplete initial diagnosis of small bowel obstruction from
ntussusception with ileal lymphoma or multiple ileal tumors was

ade. Thereafter, laparoscopy was performed. Reddening of the
erous membrane and dilatation of the proximal small intestine
ere observed in the distal ileum, 15 cm from the terminal ileum.

he remaining small intestine was  normal. Twenty-centimeters of

leum was  resected by primary ileo-ileal anastomosis. The patient
ad a favorable recovery after surgery and was discharged 8 days

ater.
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Fig. 1. An abdominal ultrasound scan depictin

On macroscopic examination, the resected ileum contained a 10
cm long stricture with ulcerated mucosa (Fig. 3).

Stricture histology revealed focal ulceration and numerous
inflammatory cells and fibrosis of the submucosa (Fig. 4). Some
apoptotic bodies were also observed in the crypts (Fig. 5).

The patient remained well and asymptomatic at a 3-year follow-
up.

3. Discussion

Studies have demonstrated that more than 50% of patients on
NSAIDs experience some mucosal damage in the small intestine [7].
Diaphragm disease is estimated to occur in 2% of chronic NSAIDs
users and may  cause subacute bowel obstruction in a small subset
of patients who have undergone spiral endoscopy [8].

The pathogenesis of mucosal damage has two hypotheses. First,
the NSAIDs-induced decrease in prostaglandin production is con-
sidered as the cause of small bowel injuries [9–13]. Second, NSAIDs
solubilize lipids of the phospholipids on the mucosal surface, such
that the epithelial mitochondria are directly damaged. Thereafter,
the mitochondrial damage depletes intercellular energy leading to
calcium efflux and induction of free radicals, a disruption of the
intercellular junctions occurs, and mucosal permeability increases
in the small intestinal mucosa. Finally, the mucosal barrier becomes
weakened, such that bile acid, proteolytic enzymes, intestinal bac-

teria, or toxins easily penetrate the epithelial cells, resulting in
mucosal injury [13]. In the preparation of the ulcer, fibrosis of the
mucosal and submucosal layers forms a diaphragm or mucosal web,
with luminal narrowing, consequently, leading to obstruction [14].
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ilated small intestine with stagnant contents.

Hayashi et al. defined the criteria of NSAIDs-induced small
ntestinal injuries as (1) history of NSAID use; (2) endoscopic
ndings of erosion and/or ulcer and/or typical diaphragm-like stric-

ures; (3) improvement in clinical findings (signs and symptoms)
nd/or endoscopic findings by the cessation of NSAIDs, except for
iaphragm disease; and (4) exclusion of other causes (e.g., malig-
ant tumor, inflammatory bowel disease, and infectious disease)
15].

Preoperative diagnosis of diaphragm disease is sometimes chal-
enging due to its uncharacteristic manifestations; moreover, the
adiological findings are usually indefinite and distinctive.

Consequently, diaphragm disease is most often diagnosed by
xploratory laparotomy followed by histopathological examination
f the resected bowel [14]. Additionally, the history of NSAIDs use

s required.
We  considered nonspecific multiple small bowel ulcerations,

ehcet’s disease and Crohn’s diseases, that were ruled out because
he patient was  relatively old, and had no symptoms of inflam-

atory bowel disease or extraintestinal lesions. The pathology
xamination did not reveal noncaseating granulomas or tumor
ells; therefore, intestinal tuberculosis, ileal lymphoma, multiple
leal carcinomas, or neuroendocrine tumor were ruled out. He  had

 long history of NSAID medication for his hip pain. These findings
ere consistent with the criteria (1) and (4) of NSAIDs-induced

mall intestinal disease.
Treatment of strictures must include surgery and withdrawal of
he offending NSAID.
The following drugs considerably inhibited small bowel injuries:

ansoprazole, rabeprazole, lafutidine, roxatidine, teprenone,
ebamipide, irsogladine, and misoprostol. However, drugs that did
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Fig. 2. A CT scan showing small-bowel thickening and dilation of the proximal small intestine.

Fig. 4. Fibrosis of the submucosa and formation of lymphatic follicles in the sub-
mucosal and serous layers at the site of stenosis. In the ulcerated area, erosions and
numerous inflammatory cells that reach the submucosa. (Allow indicates lymphatic
f

Fig. 3. A resected specimen showing stenosis with wall thickening and ulcer (Allow
indicates ulcer.).

not inhibit the injuries were omeprazole, famotidine, cimetidine,
ecabet sodium, and sucralfate [7].

Additionally, diaphragm disease can be treated with entero-
scopic balloon dilation to prevent surgery. This is because fibrotic
strictures that occur may  be limited only to the submucosal layer
and, therefore, dilating the bowel may  give some relief. Alterna-

tively, patients may  be required to undergo surgery and if the
patient presents with severe symptoms, this may require an emer-
gency laparotomy [16,17].
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ollicles) (hematoxylin and eosin stain, ×1.25).

In this case, small bowel stenosis due to tumor was  suspected
t first, and the long-term NSAID use caused inflammation in the

eepest part of the intestine to spread to the subserous layer, such
hat surgery was  appropriate.



CASE  REPORT  –  O
A. Mori et al. 

G

P

R

[

[

[

[

[

[

[

[

Fig. 5. Apoptotic bodies in the crypts.

4. Conclusion

A case of laparoscopic small bowel resection for small bowel
ulcers and scar stenosis caused by NSAIDs. Currently, the main
treatment is surgery. However, determining the course of treat-
ment based on the accumulation of small bowel endoscopic
dilatation is advisable for cases in the future.
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