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1 | INTRODUCTION

The development of capsule endoscopy (CE) and balloon-
assisted enteroscopy (BAE) has enabled endoscopists
to manage obscure gastrointestinal bleeding (OGIB).!™
Among patients with OGIB, Meckel's diverticulum (MD)
is an important differential diagnosis for OGIB. Although
MD is usually asymptomatic, it can cause various clinical
symptoms such as gastrointestinal (GI) bleeding, intesti-
nal obstruction, and acute abdominal pain. The prevalence

A 44-year-old man presented to our hospital with lower gastrointestinal bleeding.
We performed balloon-assisted enteroscopy, which revealed diverticulum and
stricture at the ileum. The patient underwent segmental small bowel resection
and diagnosed with Meckel's diverticulum. We should keep in mind the possibil-
ity of intestinal stricture due to Meckel's diverticulum.

capsule endoscopy, enteroscopy, intestinal stricture, lower gastrointestinal bleeding, Meckel's

of Meckel's diverticulum is approximately 0.3%-2.9% in
adults. Of them, 4% develop related complications, and
obstruction is considered a major manifestation of adult
symptomatic MD. Although it varies across studies, the
mean reported distance from the ileocecal valve is approx-
imately 50cm, where it is often difficult to reach using a
conventional colonoscope.* While there are several spe-
cific examinations used to diagnose MD, including CE,
BAE using a single or double balloon,’® technetium-99m
pertechnetate scan,” and arteriography,?® it is occasionally
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difficult to obtain a definite diagnosis of MD. Resection
of MD is necessary when judged as a source of clinical
manifestations.

CE is less invasive than BAE, and its diagnostic ability
is superior to BAE for patients with OGIB.>° Therefore,
CE is usually the first method used to identify OGIB.
Although CE is considered to be a safe procedure, there
is a risk of capsule retention. Capsule retention is defined
as the capsule remaining in the GI tract for more than
2weeks.” The main cause of capsule retention is a small
intestinal stricture. The reported etiology of small intesti-
nal stricture includes drug-induced small intestinal stric-
ture due to nonsteroidal anti-inflammatory drugs, tumors,
inflammatory bowel disease, postoperative stricture, and
stricture induced by radiation.'® Here, we report a case of
simultaneous small intestinal bleeding and stricture due
to MD.

2 | CASE REPORT

A 44-year-old man with a history of occasional melena
since childhood presented to our hospital with a com-
plaint of hematochezia. The patient had no irregular
bowel habits. Physical examination revealed no abnor-
mal findings. Laboratory evaluation revealed decreased
hemoglobin levels (10.4 mg/dl). No bleeding source
or dilation of the bowel was identified on abdominal
contrast-enhanced computed tomography (CT). The pa-
tient underwent esophagogastroduodenoscopy and total
colonoscopy. Although bright red blood was seen on
colonoscopy, the source of bleeding was not identified.
Furthermore, the source of bleeding was not detected
on abdominal contrast-enhanced computed tomography
(CT). The patient was diagnosed with OGIB, and CE was
performed 10days after colonoscopy to examine the small
intestine. Normal intestinal fluid was observed by CE, and
it was difficult to identify the source of bleeding. The CE
was evacuated without any regional transit abnormal-
ity. We explained the necessity of performing BAE to the

patient; however, he did not consent to BAE. Fortunately,
the bleeding stopped spontaneously. Magnetic resonance
imaging in the outpatient department at the follow-up did
not identify the source of bleeding. The patient was pre-
scribed rebamipide at the follow-up. After 9 months, the
patient presented to our hospital with lower GI bleeding.
Since detailed testing including CE had been performed
with previous bleeding, BAE was the first test performed
after obtaining informed consent. BAE revealed a diver-
ticulum in the ileum at 50cm from the ileocecal valve,
and intestinal stricture was observed on the anal side of
the diverticulum (Figure 1A). It was difficult to traverse
the scope (SIF-260; Olympus Co., Tokyo, Japan), and the
small bowel series with Gastrografin showed a blind end
that corresponded to the diverticulum and the stricture
(Figure 1B). Although no active bleeding was observed
during the BAE procedure, there were no other possible
sources of bleeding. Therefore, we diagnosed MD as the
source of bleeding and decided to treat the patient surgi-
cally. The diverticulum was apparent, and segmental small
bowel resection with primary anastomosis was performed
(Figure 2A,B). Pathology of the surgical specimen showed
a true diverticulum with a small erosion (Figure 2C), and
heterotopic gastric mucosa was seen in the diverticulum;
therefore, MD was diagnosed pathologically (Figure 2D).
The patient had no lower GI bleeding since the surgery.

3 | DISCUSSION
We encountered a patient with OGIB who eventually ex-
perienced a small intestinal stricture due to MD. The clini-
cal course of this patient suggests two important clinical
issues. First, although the frequency is low, patients with
OGIB may have small intestinal strictures due to inflam-
mation from MD. Second, the diagnosis of bleeding due to
MD is still difficult to determine, even when using several
diagnostic modalities.

In the present case, intestinal stricture due to MD
was diagnosed by BAE after the second occurrence of

FIGURE 1 Endoscopic images
obtained by BAE showing (A) the
diverticulum (arrow) and the intestinal
stricture (arrowhead) near the
diverticulum (B). Small bowel series
during BAE showing the diverticulum
(arrow) and small intestine beyond the
stricture (arrowhead). BAE, balloon-
assisted enteroscopy.
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FIGURE 2 Intraoperative
photograph showing (A) the diverticulum
in the ileum and (B) gross specimen

of resected small intestine including
the diverticulum. Pathology of the
surgical specimen showing (C) the
true diverticulum with erosion (arrow)
with hematoxylin-eosin (HE) staining.
The magnifying image of the yellow
square in (C) showing (D) the ectopic
gastric mucosa with HE staining. HE,
hematoxylin and eosin.

hematochezia. Although capsule retention was avoided in
this patient, transient capsule retention inside the MD has
been reported in other cases.'! A possible explanation of
the clinical course of the present case was that bleeding
from the ulcer in the ileum occurred; thereafter, stricture
developed as a result of scar formation after ulcer heal-
ing. The ulcer was formed due to exposure to acid secre-
tion from the heterotopic gastric mucosa of MD. Because
we performed CE after the second occurrence of hema-
tochezia, there was a possibility that capsule retention
might occur since the stricture was too severe to traverse
with an enteroscope. More commonly, capsule retention
due to drug-induced stricture from nonsteroidal anti-
inflammatory drugs has been reported, usually presenting
as diaphragmatic stricture.'>'* Rezapour et al. conducted
a meta-analysis of retention associated with CE and re-
ported that capsule retention occurred in 2.1% of patients
with OGIB." Furthermore, 3% of patients with capsule re-
tention in this meta-analysis developed obstructive symp-
toms. Patency CE is used for patients who have a high risk
of intestinal stricture, and reports indicate that it reduces
the risk of capsule retention by half in IBD patients.*
Performing patency CE for all OGIB patients is not recom-
mended, considering the low incidence of stricture due to
MD (such as in our case), but endoscopists should keep in
mind the possibility of stricture due to MD when exam-
ining OGIB. If the possibility of MD is already high with
other modalities, patency CE may be an option before CE.

In the present case, it was difficult to diagnose MD be-
fore surgery. Several specific diagnostic tools have been
reported to aid in the diagnosis of MD, including arte-
riography, technetium-99m pertechnetate scan, CE, and
BAE. Among these, arteriography and technetium-99m
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pertechnetate scans are regarded as the standard tools for
diagnosing MD. If bleeding is heavy, arteriography may
be a good option. In patients with less bleeding, high-
resolution CT arteriography can be a good option, and its
overall sensitivity for detecting active acute GI bleeding is
reported to be as high as 85.2%.'* If bleeding stops sponta-
neously, it can be difficult to detect the source of bleeding
using high-resolution CT arteriography. The technetium-
99m pertechnetate scan failed to diagnose the presence of
MD in the present case, although the heterotopic gastric
mucosa was confirmed pathologically after surgery. The
sensitivity of the technetium-99m pertechnetate scan for
adult MD has been reported to be approximately 60%.’
Krstic et al. reported that CE had a high positive predic-
tive value of 84.6% for the diagnosis of MD.? However, in
the same study, CE identified the source of bleeding in
only 44.6% of patients with OGIB. Although several CE
findings for the diagnosis of Meckel's diverticulum have
been reported, it is often difficult to diagnose Meckel's
diverticulum under physiological conditions without air
inflation. Furthermore, control of CE movement is impos-
sible, and it may pass through Meckel's diverticulum. In
the present case, several diagnostic tools, including high-
resolution CT arteriography, technetium-99m pertechne-
tate scan, and CE, failed to diagnose MD. Considering the
insufficient sensitivity of some tests to diagnose MD, sev-
eral examinations, including BAE, should be performed
to diagnose MD. Although BAE is an invasive procedure,
it may be preferable to other modalities, especially for the
diagnosis of MD.*"?

In addition to the difficulty of MD diagnosis, we should
keep in mind the possibility of intestinal stricture due to
MD in patients with OGIB.
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