
Introduction
Capsule endoscopy is useful for diagnosing small-bowel condi-
tions in patients suspected of having Crohn’s disease (CD). It is
less invasive but may be associated with severe complications,
such as capsule retention, which is usually caused by small bow-
el stricture [1]. A patency capsule (PC), which is a non-diagnos-
tic capsule the same size as diagnostic capsule endoscopy, is
used to determine the risk of capsule retention [2, 3]. Success-
ful excretion of the ingested PC after a predetermined time
(40h for the first-generation capsules and 30h for the second-
generation capsules) indicates that diagnostic capsule endos-
copy can be safely performed [4, 5].

The first-generation PC starts to dissolve spontaneously on
contact with digestive secretions after 40 hours and completely
shrinks between 80 hours to 100 hours. However, adverse
events (AEs) with abdominal pain have been reported in up to
27.3% of patients according to the pertinent literature. A sec-
ond-generation PC was therefore designed with two timer
plugs, allowing for enhanced contact with the intestinal fluid
to minimize the occurrence of AEs. Complications with the sec-

ond-generation PCs have become rare, and severe AEs report-
edly occur in from 0% to 3.7% of all cases [5].

We herein report a rare case of small bowel perforation after
swallowing a PC in a patient suspected of having CD.

Case report
A 37-year-old man presented to our hospital for detailed exami-
nation and treatment of CD. He had complained of frequent
diarrhea for more than 10 years and had undergone surgical
treatment for hemorrhoids several years prior to this presenta-
tion. He complained of frequent hematochezia without ab-
dominal pain or nausea and consulted a medical practitioner.
A gastroenterologist performed colonoscopy, which showed
longitudinal ulcers in the terminal ileum. As a result, the patient
was suspected of having CD.

Computed tomography (CT) revealed wall thickening of the
terminal ileum without active enhancement by iodine contrast.
A blood test showed a normal white blood cell (WBC) count
(8430 /µL) and C-reactive protein level (0.3mg/dL) with no ane-
mia (hemoglobin 16.3 g/dL). Differential diagnosis included
intestinal tuberculosis and drug-induced ileitis, except for CD.
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Background and study aims Symptomatic capsule reten-

tion is a very rare adverse event following patency capsule,

and the vast majority of cases are resolved without either

surgical or endoscopic intervention. We herein describe a

rare case of small bowel perforation after swallowing a pa-

tency capsule in a 37-year-old man suspected of having

Crohn’s disease.
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We then planned to perform capsule endoscopy to examine the
small bowel, and a PC (Pillcam; Given Imaging, Yoqneam, Israel)
examination was performed in advance to check for any steno-
sis that might cause retention of the capsule endoscopy. How-
ever, 4 hours after swallowing the PC, the patient developed
abdominal pain and vomiting. When he arrived at our hospital
with intolerable pain, a blood test showed an increased WBC
count (20,750/µL) and CT revealed localized free air near the
PC retained at the terminal ileum with enhanced wall thicken-
ing (▶Fig. 1). The patient was diagnosed with a minor perfora-
tion in the terminal ileum and hospitalized for bowel rest. Three
days after receiving medical treatment with antibiotics (Melo-
penem 2g q8hr), excretion of the PC was confirmed by plain
abdominal radiography (▶Fig. 2a, ▶Fig. 2b). The PC was spon-
taneously excreted within 72 hours, with no endoscopic or sur-
gical intervention.

One month after the patient was discharged from our hospi-
tal, colonoscopy revealed mild stenosis (▶Fig. 3a, ▶Fig. 3b),
and subsequent barium enteroclysis depicted longitudinal ul-
ceration with a cobblestone appearance in the terminal ileum
(▶Fig. 4a, ▶Fig. 4b). The patient was treated with anti-tumor
necrosis factor-alpha antibody (5mg/kg) without surgery.

Discussion
This was a very rare AE after swallowing a PC in a patient sus-
pected of having CD. The self-dissolving capsule was able to
pass through the area of stenosis in the intestine. Short-term
medical treatment without any intervention was effective for
our case with a localized minor perforation.

A PC is usually safe for patients with CD who have small
intestinal stenosis, despite occasional AEs such as abdominal
pain due to capsule retention and intestinal perforation [3, 6,
7]. Several studies have reported the safety, reliability, and limi-
tations of PCs, and only a few AEs have been reported with the
second-generation PCs [2, 8]. In previous reports, when re-
tained PCs have caused severe symptoms, either endoscopic
or surgical intervention was performed. [5]. In contrast, we
were able to successfully treat the patient with CD with bowel
rest and appropriate antibiotics. In our case, because perfora-

tion of the terminal ileum was minor, endoscopic intervention
was not conducted to remove the retained PC and the patient
excreted it within 72 hours. Short-term careful medical treat-
ment without intervention, therefore, may be a useful clinical
strategy for cases in which localized intestinal perforation is
caused by a PC. Because digestion of second-generation PCs
begins at 30 hours and disintegrate within 100 hours, they are

▶ Fig. 1 Computed tomography performed 9 hours after swallow-
ing a patency capsule (PC) showing free air (red arrowheads) and
the PC retained in the terminal ileum (arrow). ▶ Fig. 2a An abdominal X-ray obtained at 9 hours after swallowing

a PC (arrow). b Three days after admission, the PC had been ex-
pelled.

▶ Fig. 3a Colonoscopy showing stricture in the distal ileum and
b taking a biopsy specimen.

▶ Fig. 4a Colonoscopy at the end of the terminal ileum. A guide-
wire was inserted through the scope. b Retrograde enteroclysis
showing longitudinal ulceration with a cobblestone appearance in
the terminal ileum.
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expected to be associated with fewer AEs and much milder
symptoms in the short term than are first-generation PCs [4].

Guidelines for assessing inflammatory bowel disease recom-
mend evaluation of small bowel patency before capsule endos-
copy is performed, using a PC or cross-sectional imaging [1]. In
our case, a PC was selected for a patient with suspected CD
whose major complaint was hematochezia. No prestenotic dila-
tation was observed on CT.

Several other options for evaluating the severity of small
intestinal CD have been proposed. Magnetic resonance entero-
graphy is a radiological imaging modality for assessing the
small intestine after ingestion of an oral contrast agent [9]. It
accurately depicts both intraluminal and extraluminal disease
manifestations and predicts PC retention in patients with CD.
Small bowel endoscopy is used to obtain biopsy specimens for
pathological examination and for performing therapies such as
balloon dilation for stenotic lesions of CD [10]. Direct observa-
tion of the mucosa allows for evaluation of disease activity and
for a diagnosis to be made at an early stage. Application of
these endoscopic techniques is limited in patients with active
CD or for those in the postoperative setting [1]. A novel ima-
ging technique using a combination of endoscopic technique
and CT may be useful for obtaining a detailed evaluation [11].

Conclusion
Capsule endoscopy is useful for evaluating small intestine CD by
means of a minimally invasive modality, allowing us to visualize
the entire intestine. PC is used to avoid complications such as
retention. Our case report of a minor perforation in the small
intestine using a second-generation PC suggests that caution
is required regarding capsule retention and in selecting the op-
timal therapeutic options for medical treatment.
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