
www.wjgnet.com

 BRIEF ARTICLES

Diagnostic effect of capsule endoscopy in 31 cases of 
subacute small bowel obstruction

Xiao-Yun Yang, Chun-Xiao Chen, Bing-Ling Zhang, Li-Ping Yang, Hua-Jing Su, Li-Song Teng, You-Ming Li

Online Submissions: wjg.wjgnet.com                   			                     World J Gastroenterol  2009 May 21; 15(19): 2401-2405
wjg@wjgnet.com                                                                                               World Journal of Gastroenterology  ISSN 1007-9327
doi:10.3748/wjg.15.2401                                                                                           © 2009 The WJG Press and Baishideng. All rights reserved.

Xiao-Yun Yang, Chun-Xiao Chen, Bing-Ling Zhang, Li-
Ping Yang, Hua-Jing Su, You-Ming Li, Department of 
Gastroenterology, The First Affiliated Hospital, College of 
Medicine, Zhejiang University, #79 Qingchun Road, Hangzhou 
310003, Zhejiang Province, China
Li-Song Teng, Department of Oncology, The First Affiliated 
Hospital, College of Medicine, Zhejiang University, #79 
Qingchun Road, Hangzhou 310003, Zhejiang Province, China
Author contributions: Yang XY, Chen CX designed the 
research; Yang XY, Chen CX, Zhang BL, Yang LP, Su HJ, Teng 
LS, and Li YM performed the research; Yang XY analyzed data 
and wrote the paper.
Correspondence to: Chun-Xiao Chen, Department of 
Gastroenterology, The First Affiliated Hospital, College of 
Medicine, Zhejiang University, #79 Qingchun Road, Hangzhou 
310003, Zhejiang Province, China. 13906523922@139.com
Telephone: +86-571-87236628  Fax: +86-571-87236628
Received: November 17, 2008    Revised: January 19, 2009
Accepted: January 26, 2009
Published online: May 21, 2009

Abstract
AIM: To evaluate the effectiveness and safety of 
capsule endoscopy (CE) in patients with recurrent 
subacute small bowel obstruction.

METHODS: The study was a retrospective analysis 
of 31 patients referred to hospital from January 2003 
to August 2008 for the investigation of subacute small 
bowel obstruction, who underwent CE. The patients 
were aged 9-81 years, and all of them had undergone 
gastroscopy and colonoscopy previously. Some of them 
received abdominal computed tomography or small 
bowel follow-through.

RESULTS: CE made a definitive diagnosis in 12 (38.7%) 
of 31 cases: four Crohn’s disease (CD), two carcinomas, 
one intestinal tuberculosis, one ischemic enteritis, one 
abdominal cocoon, one duplication of the intestine, 
one diverticulum and one ileal polypoid tumor. Capsule 
retention occurred in three (9.7%) of 31 patients, and 
was caused by CD (2) or tumor (1). Two with retained 
capsules were retrieved at surgery, and the other one of 
the capsules was spontaneously passed the stricture by 
medical treatment in 6 mo. No case had an acute small 
bowel obstruction caused by performance of CE.

CONCLUSION: CE provided safe and effective 

visualization to identify the etiology of a subacute small 
bowel obstruction, especially in patients with suspected 
intestinal tumors or CD, which are not identified by 
routine examinations.

© 2009 The WJG Press and Baishideng. All rights reserved.
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INTRODUCTION
Small bowel obstruction is a frequent cause of  acute 
abdomen. The definitive diagnostic rate is not high 
using traditional radiographic evaluation, such as plain 
film radiography, abdominal computed tomography 
(CT), or small bowel follow-through. Some reports have 
demonstrated that capsule endoscopy (CE) is superior 
to radiographic examination and push enteroscopy in 
the investigation of  intestinal diseases, especially for 
obscure gastrointestinal bleeding or suspected Crohn’s 
disease (CD)[1-4]. Although capsule retention is a relatively 
infrequent complication, small bowel obstruction and 
strictures have been considered contraindications to CE. 
It is interesting to note that there is a controversy about 
this contraindication in the literature. The goal of  the 
present study was to evaluate the safety and effectiveness 
of  CE in patients with small bowel obstruction.

MATERIALS AND METHODS
Subjects
Between January 2003 and August 2008, 31 patients 
underwent CE for the investigation of  small bowel 
obstruction, who had previously received gastroscopy 
and colonoscopy, abdominal CT or small bowel follow-
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through more than once. All previous radiological 
and endoscopic examinations could not identify clear 
etiology. 

Materials
CE (Given M2A, Giving Imaging Ltd, Yoqneam, Israel) 
measuring 11 mm × 26 mm, which magnify images  
eight times, has a battery life of  6-8 h. It is used in 
conjunction with an imaging system including a data 
recorder and interpretative workstation. Continuous 
video-images are transmitted at a rate of  two frames per 
second.

Methods
A total of  1121 patients underwent CE between January 
2003 and August 2008. Most of  them underwent CE 
for the evaluation of  obscure bleeding or suspected CD. 
We identified 31 patients presenting with symptoms 
consistent with small bowel obstruction, and abdominal 
X-ray showed incomplete intestinal obstruction. All 
the 31 patients who were aware of  an increased risk for 
capsule retention and the possibility for surgery received 
CE examination, when the symptoms of  intestinal 
obstruction were relieved by conservative management. 
All the patients gave written informed consent. The 

medical data were retrospectively analyzed, including 
age, sex, medical and surgical history, follow-up, and 
radiographic, routine endoscopic and CE examinations.

RESULTS
The mean age of  these 31 patients was 47.12 ± 18.38 
years (range 9-81 years); 18 of  the subjects were male and 
13 were female. Seventeen of  them were out-patients, 14 
were in-patients, and nine had surgical histories before 
capsule examinations were performed. All of  them had 
undergone gastroscopy and colonoscopy previously, 
but the results were negative. Twenty-three of  them 
had undergone CT enterography or small bowel follow-
through, and positive or suspected results were found 
in six cases. Four of  the six patients achieved definitive 
diagnoses by CE examination, surgical or pathological 
biopsy, and the remaining two were false-positive.

The average gastric emptying time was 43.8 ±  
36.1 min (range 4-131 min). In 15 of  the 31 patients, the 
capsule passed the ileocecal valve within the duration of  
the examination. The mean small bowel transit time (based 
on 24 patients) was 332.2 ± 86.7 min (range 167-484 min,  
Table 1). In 28 of  the 31 patients, the capsule was 
evacuated in 3 d. Capsule retention occurred in three 

Table 1  Clinical findings and outcomes of CE or surgery

Patient Gender/age 
(yr)

Surgical history/
NSAID use

Prior examinations GI transit time 
(min)

CE or surgical findings Follow-up (mo)

1 M/43 None EGD, colonoscopy (-), AXR 319 Abdominal cocoon 17
2   F/18 Appendectomy EGD, colonoscopy (+), AXR 387 CD 53
3 M/74 None EGD, colonoscopy (-), AXR 329 Normal 54
4   F/69 None EGD, colonoscopy, SBFT (-), AXR 295 Normal 53
5 M/54 None Colonoscopy, SBFT (±), AXR CE retention CD 29
6         M/9 Intussusception EGD, colonoscopy (-), AXR 205 Normal 16
7   F/67 None EGD, colonoscopy (-), AXR Not pass Ischemic enteritis Lost in 11

8   F/36 None EGD, colonoscopy, CTE (-), AXR 308 Normal 27
9 M/46 None CTE (±), SBFT (±), AXR 461 Tumor 15
10   F/37 Abdominal delivery EGD, colonoscopy, SBFT (-), AXR 247 Normal 17
11   F/52 None EGD, colonoscopy, CTE, SBFT (-) CE retention Tumor   2
12   F/52 None EGD, colonoscopy, CTE, SBFT (-) Not pass Normal   1
13   F/62 None EGD, colonoscopy, CTE, SBFT (-) Not pass Normal   2
14 M/57 None EGD, CTE, SBFT (-), AXR 324 Normal 33
15 M/31 None EGD, colonoscopy (-), AXR 250 Normal 32
16   F/32 None EGD, colonoscopy (±), CTE (-) 446 Normal 30
17 M/53 None CTE (+), EGD/colonoscopy (-), 346 Normal 33
18   F/31 Abdominal delivery EGD/colonoscopy (-), US/CTE (+) 425 TB 30
19 M/22 None EGD/colonoscopy, SBFT (-), AXR 340 Normal   3
20 M/46 Small bowel resection EGD/colonoscopy, CTE (-), AXR 296 Normal   3
21 M/81 None Colonoscopy (-), AXR 378 Normal Lost2

22   F/54 Tubal ligation EGD/colonoscopy, CTE (-) 458 Normal 41
23 M/75 None EGD/colonoscopy (-), AXR 327 Normal Death in 24
24 M/53 None EGD/colonoscopy (-), AXR 421 CD 51
25 M/60 None EGD/colonoscopy, SBFT (-) 465 Intestinal diverticulum   5
26   F/52 None EGD/colonoscopy, CTE (±) 465 Normal 16
27 M/32 None EGD/colonoscopy (-), AXR 293 Normal 39
28   F/54 Tubal ligation EGD/colonoscopy, SBFT (-) 354 Normal 36
29   F/59 None EGD/colonoscopy, MRI (-), AXR 349 Ileal polypoid tumor Lost2

30         M/9 None EGD/colonoscopy, CTE (-), AXR Not pass Duplication of intestine 12
31   F/65 None EGD/colonoscopy, SBFT (-), AXR CE retention CD 14

EGD: Esophagogastroduodenoscopy; AXR: Abdominal X-ray; MRI: Magnetic resonance imaging; CE: Capsule endoscopy; CTE: CT enterography; SBFT: 
Small bowel follow-through; US: Ultrasound; CD: Crohn’s disease. (±): Suspected positive; (+): Positive; (-): Negative; Not pass: The capsule did not pass 
the ileocecal valve within the duration of the examination, but was not retained. GI: Gastrointestinal. 1The patient was lost to follow-up 1 mo after surgery. 
2The follow-up was missed after CE examination.
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(9.7%) cases, caused by CD or tumor, of  which, were 
retrieved at surgery, and the other one of  the capsules was 
spontaneously passed the stricture by medical treatment in 
6 mo. None of  the cases showed any symptoms of  acute 
or subacute obstruction during CE examination.

CE disclosed definitive intestinal disease in 12 (38.7%) 
of  the 31 patients, including four CD, two carcinoma, 
one intestinal tuberculosis, one ischemic enteritis, one 
abdominal cocoon, one intestinal duplication, one 
small-intestinal diverticulum and one ileal polypoid 
tumor (Table 2). Single or multiple ulcers were found 
in six patients. In three of  the six, CD was diagnosed 
by CE images and clinical manifestations, and obvious 
symptom relief  was achieved through treatment with 
mesalazine. In one of  the six patients, capsule was 
retrieved at surgery which had not passed the stricture 
for 7 d, and the replacement showed CD. In another of  
the six patients, multiple ulcers were found with CE and 
double-balloon enteroscopy. CD was firstly considered 
according to the endoscopic findings and clinical data, 
but medical treatment with mesalazine did not relieve the 
patient’s symptoms. The later BUS and CT scans showed 
multiple retroperitoneal lymph node enlargement, 
meanwhile, the purified protein derivative test was found 
to be positive. Pathological analysis of  biopsy specimens 
obtained from these lymph nodes indicated tuberculosis. 
The patient’s symptoms were relieved significantly 
by anti-tuberculosis treatment, therefore, intestinal 
tuberculosis was diagnosed. The remainder of  the six 

was demonstrated abdominal cocoon at surgery. In one 
elderly patient, intestinal mucosal erosion and bleeding 
were found at CE examination. Later, exploratory 
laparotomy was performed for advanced identification 
of  etiology and therapy, which indicated superior 
mesenteric artery embolus. In another case, the capsule 
images presented abnormal intestinal motility and CT 
scan showed mural thickening of  the distal ileum, and 
finally, ileal neuroendocrine carcinoma was diagnosed by 
surgery. In a pediatric case, CE also showed abnormal 
intestinal motility. The child was treated surgically 
because of  failure of  medical treatment, which indicated 
duplication of  the intestine. The CE findings in the 
remaining two cases disclosed diverticulum of  the small 
intestine and ileal polypoid tumor. In a female patient 

Table 2  Abnormalities detected on CE in patients with small bowel obstruction

Detected abnormalities (12) Gender/age (yr) CE retention (time) Therapy Post-CE obstructive symptom

CD (4)
    F/18 No Medical therapy None
  M/54 Yes (1 wk) Surgical resection None
  M/53 No Medical therapy None
  F/65 Yes (6 mo) Medical therapy None
Tumor (2)
   Ileal neuroendocrine carcinoma M/46 No Surgical resection None
   Jejunal adenocarcinoma  F/52 Yes (2 wk) Surgical resection None
Intestinal tuberculosis (1)  F/31 No Medical therapy None
Ischemic enteritis (1)  F/67 No Surgical resection None
Abdominal cocoon (1) M/43 No Surgical resection None
Intestinal diverticulum (1) M/60 No Medical therapy None
Ileal polypoid tumor (1)  F/59 No Lost to follow-up None
Duplication of intestine (1)                 M/9 No Surgical resection None

A B
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Figure 1  CE and double air-balloon endoscopic images of stenosis. A: CE 
shows an annuliform mass in the intestine; B: Double air-balloon endoscopy 
also shows an annuliform mass, but we failed to retrieve the retained capsule.

A

B

2008-08-20

2008-08-20

Figure 2  Surgical images of stenosis. A: A retained capsule was removed at 
surgery; B: An obvious stenosis was caused by jejunal adenocarcinoma.
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whose CA199 increased clearly CT, BUS scan or air-
barium double contract examination were negative, 
but CE and double air-balloon endoscopy showed an 
annuliform mass, which was demonstrated to be jejunal 
adenocarcinoma at later surgery (Figures 1 and 2).

None of  the patients had other risk factors for stricture 
formation, such as long-term administration of  non-
steroidal anti-inflammatory drug (NSAIDs) and abdominal 
radiotherapy. The capsule images were normal in 19 of  the 
31 cases. Follow-up was missed in three of  the 19 cases. 
An elderly patient in the remaining 16 died of  pulmonary 
infection. Small bowel obstruction did not reappear in the 
other 15 cases during medical treatment in the follow-up 
period. However, adhesive ileus could not be excluded in 
four of  the 14 patients who had a history of  abdominal 
surgery. The capsule findings allowed a definitive diagnosis 
in 12 of  the 31 cases: six patients accepted surgical 
treatment (one CD, two tumors, one ischemic enteritis, one 
abdominal cocoon, one duplication). Five patients (three 
CD, one intestinal tuberculosis, one intestinal diverticulum) 
were treated medically without surgery, and no recurrence 
of  small bowel obstruction was found in these patients 
during follow-up.

DISCUSSION
CE is a novel diagnostic technique that has been used 
increasingly for analysis of  many disorders of  the 
small intestine, such as occult gastrointestinal bleeding, 
suspected CD, chronic diarrhea, and protein-losing 
enteropathy. Although small bowel obstruction has been 
considered a contraindication to CE, in our series, CE was 
documented to be very valuable and safe in identifying 
the etiology of  small bowel obstruction, and it was also 
found to be easy to swallow, painless and well tolerated by 
these selected patients. CE findings allowed a definitive 
diagnosis in 12 (38.7%) out of  the 31 cases, in which CD 
(4/31) was the major disease inducing stricture of  the 
intestine. This cause was consistent with that in the study 
of  Chiefetz and Lewis[5]. In contrast, some authors have 
reported that NSAID-induced stricture was the major 
cause of  capsule retention[6,7]. Recently, Mason et al[8] have 
reported that intestinal mass or radiation enteritis are the 
main causes of  subacute small bowel obstruction. The 
different causes of  stricture may be associated with the 
indications of  the patients.

The incidence of  retention is closely related to the 
selected population. The incidence of  retention varies 
from 0%-21% in the literature as a result of  the different 
populations and indications for examination. The highest 
published rate (21%) was reported in the study of  
Chiefetz and Lewis[5], in which CD (2/19 cases) was also 
noted to be the major cause of  retention. In another study 
with a total of  102 cases[9], the rate of  retention was 13% 
(5/38) in patients with known CD, but only 1/64 cases 
with suspected CD had a retained capsule. The rate of  
capsule retention was very low in most studies, especially 
when the patients were selected without suspected small 
bowel obstruction or intestinal stricture. In the report of  
Barkin and Friedman[10], the incidence was 0.75% in a large 

study of  900 patients who had previously normal small 
intestines. Most recently, Li et al[7] have reported 14 cases 
of  CE retention (1.4%) in 1000 capsule examinations. 
It was shown that tumors or NSAID strictures were the 
major etiology of  retention in both of  these studies. In 
our highly selected population, capsule retention occurred 
in 3 of  31 cases (two CD, one tumor).

Recently, dissolving patency capsules have been used 
in some studies to evaluate intestinal patency in patients 
with small bowel strictures, before video-CE (VCE). The 
patency capsule[11] is composed of  lactose, remains intact 
in the gastrointestinal tract for 40-100 h post-ingestion, 
and disintegrates thereafter. Spada et al[12] have reported 
that 94% (30/34) of  cases with small bowel stricture 
passed the intact or disintegrated capsule in the stools. 
Expulsion was confirmed in three cases by fluoroscopy, 
and the remaining patient withdrew consent to the study. 
In addition, VCE passed uneventfully through the small 
bowel stricture of  all 10 patients who underwent VCE 
following patency capsule examination. The study of  
Spada et al has suggested that the patency capsule is a safe 
and effective tool for evaluation of  functional patency of  
the small bowel, even when stricture has been indicated by 
traditional radiology. In another multicenter study[13], in all 
the 106 patients with strictures, no acute ileus was induced 
by Agile patency capsule. However, in the study of  Bovin 
et al[14], in one of  the 22 cases with suspected obstructive 
intestinal disease and/or radiological evidence of  small-
bowel strictures, impaction of  an intact capsule led to ileus 
and emergency surgery. Similarly, in the study of  Delvaux 
et al [15], of  all 22 patients with known or suspected 
stenosis, the patency capsule induced a symptomatic 
intestinal occlusion in three patients, which was resolved 
spontaneously in one and required emergency surgery 
in two. It was shown that the start of  dissolution at 40 h 
after ingestion was too late to prevent intestinal occlusion. 
Furthermore, the patency capsule can not detect stenosis 
and the etiology of  small bowel obstruction.

Capsule retention has been defined as the presence 
of  a capsule in the body for a minimum of  2 wk after 
ingestion, or when the capsule is retained in the bowel 
lumen indefinitely, unless targeted medical endoscopy 
or surgical intervention is initiated[16]. In our series, 
capsule retention occurred only in three cases, in which 
one of  the capsules was spontaneously passed the 
stricture by medical treatment in 6 mo, and the other 
two retained capsules were retrieved at surgery. No acute 
small bowel obstruction occurred after administration 
of  CE. The reported rate of  acute abdomen induced 
by capsule is low. However, there is a controversy in 
the literature about the utility of  capsule retention. In 
many studies, patients with a high risk of  intestinal 
stricture were excluded for fear of  capsule retention, 
which may have led to acute intestinal obstruction or 
surgical emergency. However, in most cases, capsule 
retention is symptomatic, although some patients 
accepted surgical therapy, which is safe and identifies 
or treats the underlying disease. Thus, some authors 
consider that capsule impaction is a valuable means of  
detecting significant stenosis that would benefit from 
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surgical management[5]. In addition, the retained capsule 
can be retrieved using double-balloon endoscopy[17,18]. 
Importantly, it is necessary to make the patients aware 
of  the potential need for surgery before CE, although 
the risk for retention was low. 

Based on our results, the most common etiology of  
small bowel obstruction was CD, followed by tumor. 
In our selected population, capsule retention was 
asymptomatic, which did not lead to surgical emergency. 
It is concluded that CE is a safe and effective tool for 
detecting etiology and stenosis of  patients who have a 
history of  small bowel obstruction, especially for the 
patients with suspected intestinal tumors or CD, which are 
not identified by routine examinations. Such results need 
future confirmation from prospective randomized studies.

COMMENTS
Background
Capsule endoscopy (CE) has been demonstrated to be superior to routine 
radiological examinations in the investigation of obscure gastrointestinal bleeding 
or suspected Crohn’s disease (CD). Small bowel obstruction or strictures are 
considered to be a contraindication for CE in many centers. However, the 
accuracy of radiography in this situation has often been questioned.
Research frontiers
CE is now commonly performed for gastrointestinal bleeding of obscure origin or 
suspected CD. It is noted that the visualization of patients with suspected small 
bowel stenosis using traditional radiological methods is associated with high false-
negative results and radiation doses. Recently, CE or patency capsule has been 
performed for suspected intestinal strictures in some studies, mainly for patients 
with known or suspected CD. However, reports about patients with subacute 
intestinal obstruction receiving CE are rare in the literature up till now.
Innovations and breakthroughs
At many centers, CE is considered to be contraindicated in suspected 
obstructive small bowel disease, for fear of capsule retention. In the present 
study, capsule retention occurred only in three cases (one of the capsules was 
spontaneously passed the stricture by medical treatment in 6 mo, the other 
two were retrieved at surgery), and no acute small bowel obstruction occurred 
after administration of CE. CE can be helpful in diagnosing subacute intestinal 
obstruction in patients with otherwise negative imaging studies, especially for 
patients with suspected intestinal tumors or CD. 
Applications
CE is helpful in diagnosing subacute intestinal obstruction in patients with 
negative or uncertain imaging studies, which may become an appropriate 
indication for performing CE.
Terminology
Subacute small bowel obstruction is diagnosed in patients who present with 
symptoms consistent with small bowel obstruction, in whom abdominal X-ray 
shows incomplete intestinal obstruction. CE is a novel diagnostic technique that 
has been used increasingly for analysis of many disorders of the small intestine, 
such as occult gastrointestinal bleeding, suspected CD, chronic diarrhea, and 
protein-losing enteropathy.
Peer review
This paper describes CE in patients with small bowl obstruction. Although 
today the results of MRI of the intestine mostly offers the best chance of finding 
stenosis, CE is an interesting technique and should lead to a higher percentage 
of diagnosis. 
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