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When symptoms suggest an abnormality in the small bowel, PillCam® SB can 

directly visualize it, making PillCam SB the standard of care for small bowel 

evaluation. Combining broad mucosal coverage with advanced review,  

analysis and reporting tools, PillCam capsule endoscopy provides proven 

clinical value for you and your patients.

 PillCam® SB

Seeing PillCam SB in a whole new light
In 2001, PillCam SB received clearance for visualization of the small 
bowel mucosa to detect small bowel abnormalities. Since then, an  
expansive body of clinical data supporting the use of PillCam SB to  
visualize lesions associated with a variety of patient conditions has  
led to an expanded clearance that includes use of PillCam SB as a  
monitoring tool. The new clearance covers the following:

•	 Visualization and monitoring of lesions that  
 may indicate Crohn’s disease 
 
 

•	 Visualization of lesions that may be a source  
 of obscure bleeding (either overt or occult) 
 
 

•	 Visualization of lesions that may be potential 
	 causes	of	iron	deficiency	anemia	(IDA)

It’s about  
direct visualization

•	 Industry-leading,	widest	field	of	view1

•	 Only video capsule cleared for use with children 
 two years of age and up

•	 Proprietary,	efficient	and	user-friendly	reading 
 and reporting software platform

•	 Procedure requires minimal set-up time

1As	measured	by	third-party	lab,	per	ISO-8600	standard	at	4.5	mm	working	distance

 PillCam® SB

 PillCam® SB

www.givenimaging.com



8 the expanding Role of pillCam® sB 
Capsule endoscopy in Crohn’s Disease

Capsule endoscopy has been shown to detect small bowel inflammatory changes better than  
any other imaging modality.1 Capsule retention has been addressed by the development of a 
dissolving test capsule called the Agile™ patency capsule.2,3 The earliest stages of inflammation 
in the small bowel can be detected with this method, thus ensuring earlier treatment and  
improved outcomes, as well as more precise measurement of mucosal healing to provide  
specific assessment of the progress of treatment. 
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Blair S. Lewis, MD, Explains How the PillCam® SB 
Can Help You Diagnose Crohn’s Disease

What	is	a	typical	
presentation	for	Crohn’s	
disease	patients?Q:
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A: The typical Crohn’s disease patient 
presents with pain, diarrhea, and/
or signs/symptoms of inflammation. 
Although less common, some patients 
may present with ulcers of the small 
bowel without evidence of the other 
typical symptoms. 

How	does	capsule	endoscopy	
(CE)	using	the	PillCam	SB	play		
a	role	in	patients	with	suspected	
small	bowel	ulcers? 

The PillCam SB may be used to visualize 
an ulcer, usually in the small bowel, that 
has been indicated by symptoms, such 
as overt or obscure gastrointestinal (GI) 
bleeding. Once ulcers of the small bowel 

are found, the differential diagnoses are 
well known. They include Crohn’s dis-
ease, NSAID enteropathy, and radiation 
enteropathy, as well as vasculitis, medi-
cation effects, some infections, and even 
certain neoplasms. However, discerning 
between these possible diagnoses and 
making a final diagnosis can be difficult.

How	is	making	a	diagnosis	
made	more	difficult	in	some		
patients	than	in	others?

A common clinical scenario for the 
diagnosis of Crohn’s disease involves a 
young patient who presents with pain 
and diarrhea. Although less common, a 
patient may also present with bleeding 

as the only sign of disease, which makes 
diagnosis more challenging. In these 
patients, we look for other evidence to 
support our diagnosis such as a family 
history of inflammatory bowel disease, 
serologic tests, such as anti-neutrophil 
cytoplasmic antibody (ANCA) and Anti-
Saccharomyces cerevisiae antibody 
(ASCA), or tissue examination. All of 
these help support a diagnosis.
 In the past, ANCA and ASCA 
serologies were used solely to help 
differentiate between ulcerative colitis 
(UC) and Crohn’s disease. However, 
the sensitivity of these tests is around 
50% and their use in diagnosing Crohn’s 
disease is not directly supported by the 
literature.1,2

 Tissue examination may be performed 
to assess the presence and characteristics 
of lesions. Noncaseating granulomas are 
the hallmark finding for Crohn’s disease; 
however, they are not seen in all cases.3 
Using methods of enteroscopy, such as 
double-balloon enteroscopy, in which 
the small bowel is deeply intubated 
perorally or transrectally, one may be 
able to exclude neoplastic change based  
on biopsy.4 
 The PillCam SB has been shown to 
have a low miss rate (<1%) for detecting 
ulcers.5 Likewise it has been shown to 
provide an incremental diagnostic yield 
of 15% to 40% over other modalities, 
including computed tomography (CT) 
enterography, small bowel series, 
and ileocolonoscopy.6 A recent report 
described finding small bowel ulcers in 
22 patients in whom no ulcers could 
be identified by any other means, 9 of 
which were caused by Crohn’s disease.7 
 Once ulcers have been visualized 
in the asymptomatic patient, a closer 
evaluation of the ulcers is required 

ASK THE EXPERT
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to distinguish between a diagnosis of 
Crohn’s disease and a healthy patient 
with ulcers caused by medication. 

How	can	the	ulcers	related	to	
medication	be	differentiated	
from	those	of	Crohn’s	disease? 

We know that as many as 10.6% of 
healthy individuals and 55% of patients 
taking medications, such as naproxen or 
celecoxib, may have mucosal breaks in 
their small bowel.8 However, the ulcers 
of Crohn’s disease (ileitis as seen on a 
small bowel series and the changes 
detected with the PillCam SB) are quite 
pronounced and not easily mistaken 
for normal tissue or as secondary to 
NSAID use. To help distinguish the 
severity of inflammatory change noted 
on PillCam SB examinations, a scoring 
index has been created and validated 
and is presently part of PillCam SB 
software.9 This index evaluates three 
parameters: villous edema, ulceration, 
and stenosis. The severity of these 
changes is assessed by the number, 
size, and extent of the findings. Scores 
of <135 designate normal or clinically 
insignificant mucosal inflammatory 
change; a score between 135 and 790 
is considered mild; and a score ≥790 
is considered moderate to severe.9 The 
scoring index at present differentiates 
the severity of inflammation and does 
not describe the causes of inflammatory 
change in the small intestine. However, a 
score that is well above the cutoff for a 
moderate-to-severe inflammatory change 
of 790 is strongly suggestive of Crohn’s 
disease. Therefore, a diagnosis of Crohn’s 
disease in asymptomatic patients may be 
challenging, but it is possible by noting 
the presence of small bowel ulcers and 
evaluating the characteristics of the ulcers 
and coincident signs of inflammation.

How	does	the	PillCam	SB	play	a	
role	in	diagnosing	Crohn’s	disease

in	patients	who	have	abdominal	
pain,	diarrhea,	or	signs/symptoms	
of	inflammation?

For the most common clinical scenario in 
which a patient has recognized symptoms 
of Crohn’s disease, the methodology for 
diagnosis is straightforward and involves 
visualizing ulcerations to confirm 
the diagnosis. In these patients, the 
presence of Crohn’s disease symptoms 
facilitates the diagnosis, and only the 
confirmation of the presence of small 
bowel ulcers consistent with Crohn’s 
disease is required. The PillCam SB aids 
in the visualization of the small bowel in 
these patients.
 In patients having abdominal pain 
alone or pain and diarrhea alone, 
diagnostic yields using PillCam SB were 
6% and 14%, respectively.10 However, 
the best yields for diagnosis of Crohn’s 
disease are found in patients who not 
only exhibit pain and/or diarrhea, but 
also have inflammation. 
 The CEDAP-Plus study (N=50) 
demonstrated that any one of several 
markers of inflammation (elevated 
erythrocyte sedimentation rate [ESR], 
elevated C-reactive protein [CRP], 
thrombocytosis, or leukocytosis), in 
addition to symptoms of pain and diarrhea, 
increased the yield of PillCam SB with an 
odds ratio of 3.2.11 Moreover, the landmark 
paper by Fireman showed that over 70% 
(12/17) of patients with abdominal 
pain, diarrhea, anemia, and weight loss 
(mean duration of 6.3 years) could be 
diagnosed using PillCam SB.12 All of these 
patients had normal colonoscopies, upper 
endoscopies, and small bowel series.12  
 As noted in the consensus paper 
of the International Conference on 
Capsule Endoscopy, patients should be 
suspected of having Crohn’s disease 
if they have typical symptoms plus 
either extraintestinal manifestations, 
inflammatory markers, or abnormal 
imaging studies.13
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YOQNEAM, ISRAEL, March 10, 2011 
– Given Imaging Ltd. (NASDAQ: 
GIVN), a world leader in specialty GI 
products and pioneer of capsule en-
doscopy, today announced updated 
clearance from the U.S. Food and 
Drug Administration (FDA) for the 
PillCam® SB video capsule, includ-
ing clearance to promote its use in 
monitoring lesions that may indicate 
Crohn’s disease. 

The PillCam SB capsule has been 
cleared since 2001 for the visualiza-
tion of the small bowel mucosa and 
may be used as a tool in the detection 
of abnormalities of the small bowel 
in adults and children 2 years of age 
and older. The updated labeling re-

flects the expansive body of clinical 
data supporting the use of PillCam  
capsule endoscpy for the visualization  
of lesions in a variety of important  
conditions, such as Crohn’s disease, 
iron deficiency anemia (IDA) and  
obscure gastrointestinal bleeding 
(OGIB).

“PillCam SB capsule endoscopy is  
already a well-established tool to  
detect abnormalities of the small 
bowel. Now it is recognized as a tool 
for disease management for patients 
suffering from Crohn’s disease,” said 
Blair Lewis, MD, Clinical Professor 
of Medicine, Mount Sinai Medical  
Center, New York. “Previously physi-
cians could use PillCam SB capsule 

Press Release
Given Imaging receives FDA clearance for expanded 
PillCam® SB Indications

Pillcam sB cleared for Visualization and Monitoring 
of Lesions Indicative of crohn’s Disease

endoscopy to detect Crohn’s disease, 
and now we also can use this technology  
to monitor a patient’s response to 
therapy to assure adequate heal-
ing. Studies have concluded that the 
use of PillCam SB in patients with  
inflammatory bowel disease, such as 
Crohn’s disease, frequently changes the 
diagnosis, often resulting in a change 
in patient therapy, thereby under- 
scoring the clinical impact of this tool.”  
 
“We are excited about the new clinical 
indication for PillCam SB to monitor  
lesions that may indicate Crohn’s disease. 
Since its initial clearance in 2001,  
PillCam SB has become the gold  
standard in small bowel visualization 
as evidenced by approximately 1.4 
million patient ingestions, more than 
1500 clinical publications and a large  
number of clinical trials,” said Homi 
Shamir, president and CEO, Given  
Imaging Ltd.  “Now physicians can 
continue to utilize and further expand 
the role of PillCam capsule endos-
copy in their practices with the added  
confidence that they are evaluating 
their patients with a tool that has been 
validated across a range of small bowel 
conditions.”

The risks of PillCam capsule  
endoscopy include capsule retention, 
aspiration, or skin irritation. The risks 
of the Agile™ GI patency test include 
capsule retention and aspiration.  
Endoscopic placement may present 
additional risks. Medical, endoscopic, 
or surgical intervention may be  
necessary to address any of these 
complications, should they occur.

for further information contact:
Fern Lazar/David Carey
Lazar Partners Ltd.
212.867.1768
flazar@lazarpartners.com
dcarey@lazarpartners.com
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A 64-year-old man presented with 2 
massive lower gastrointestinal (GI) 
bleeding episodes. He had bloody 
stools and abdominal cramps. He 
had been hospitalized twice. His 
hemoglobin level had dropped as 
low as 8 g/dL, for which he received 
a  transfusion of a total of 5 units of 
packed cells. 

Two colonoscopies with ileal 
intubation were normal, as was an 
upper endoscopy. The patient then 
underwent PillCam SB capsule 
endoscopy. During the examination, 
he developed abdominal pain and 
distention, as well as nausea, but 
these spontaneously resolved, and 
he passed the capsule rectally. A 
computed tomography (CT) scan was 
normal, as was a small bowel series.
 
Review of the PillCam SB images 
uncovered diffuse mucosal edema and 
erythema associated with scattered 
ulceration and luminal narrowing at 
the mid-ileum (see Figure 1). These 
findings correlated to a Lewis score 
of 4035; which is well above the 
moderate-to-severe threshold of 
790. Anti-Saccharomyces cerevisiae 
antibodies (ASCA) and perinuclear-
staining anti-neutrophil cytoplasmic 
antibodies (p-ANCA) were negative. 
Other laboratory values were 
unremarkable.
 
A subsequent double-balloon enteroscopy  
using a transrectal approach was 
performed to acquire additional 
diagnostic information. Endoscopically, 
the affected regions of small bowel 
were identical to those identified using 
PillCam SB (see Figure 2). Clinical 
history, endoscopic appearance, and 
biopsies were all consistent with 
Crohn’s disease and the patient was 
started on adalimumbab (Humira®) 
40 mg every other week after loading.

After 9 months, PillCam SB was 
employed again for follow-up. This 
yielded an activity score of 450, 
corresponding to mild disease 
severity. The patient has had no 
further bleeding.

Discussion
This case report highlights the su-
periority of PillCam SB over all other 
modalities to diagnose ulcers of the 
small bowel. In this case, both the 
small bowel series and the CT scans 
failed to identify the site of blood 
loss. The marked elevation of the 
Lewis score attested to a diagnosis of 
Crohn’s disease. 

This case also demonstrated the ben-
efits of using PillCam SB to monitor 
disease severity and whether the 
chosen treatment was successfully 
managing the patient’s disease. The 
follow-up PillCam SB procedure not 
only provided confirmation regarding 
the therapy choice, it also avoided 
the risk of a severe bleed. 

Case Report
Successful Diagnosis of Crohn’s Disease Using PillCam® SB
Blair S. Lewis, MD
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Figure 2. Image of small bowel from 
double-balloon enteroscopy using 
transrectal approach showing identical 
affected regions to those identified using 
PillCam SB

Figure 1. PillCam SB image showing 
diffuse mucosal edema and erythema 
associated with scattered ulceration and 
luminal narrowing at the mid-ileum

cliNicAl iNSigHTS



Many papers have been published on the utility of capsule 

endoscopy (CE) for the diagnosis of Crohn’s disease in cases of 

both suspected and known illness.1-4  In a pooled data analysis, 

CE had a miss rate for ulcers of 0.5%.5 A meta-analysis of  

11 studies, including 223 patients, comparing CE with other 

imaging modalities of the small bowel for inflammatory 

bowel disease (IBD) established that CE has an incremental 

diagnostic yield of 25% to 40% over other modalities such as 

barium studies and CT scanning [Table 1].6 The International 

Conference on Capsule Endoscopy (ICCE ®)consensus statement 

concluded that CE identifies small-bowel mucosal lesions not 

seen with other imaging modalities and may therefore play an 

important role in the evaluation and monitoring of patients 

with known or suspected Crohn’s disease.7  Secondly, the ICCE 
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concluded that CE may have a unique role in both assessing 

mucosal healing after medical therapy and assessing early 

postoperative recurrence, along with guiding therapy. The 

Food and Drug Administration (FDA) has recently revisited the 

indications for CE and now includes the monitoring of disease 

activity in the setting of known Crohn’s disease. 

Suspected Crohn’s Disease

Suspicion of Crohn’s disease was previously left to the discretion of 

the treating physician and usually was considered when a patient 

presented with either abdominal pain or persistent diarrhea. In 

the CEDAP-Plus study of 50 patients with suspected Crohn’s 

disease, signs of inflammation included elevated erythrocyte 

sedimentation rate, elevated C-reactive protein, thrombocytosis, 

and leukocytosis, and having one of these markers increased the 

yield of CE with an odds ratio of 3.2.8 The landmark paper by 

Fireman et al enrolled patients with abdominal pain, diarrhea, 

anemia, and weight loss. These patients had symptoms for 

an average of 6.3 years and all had normal colonoscopies, 

upper endoscopies, and small bowel series. Crohn’s disease 

was diagnosed by CE in 12 of the 17 patients. It is clear that 

selective criteria were needed. The first consensus statement 

of the ICCE addressed the proper selection of patients and the 

group of suspected Crohn’s disease was defined.9 More recently, 

the ICCE convened in part to expand their definition of patients 

in whom Crohn’s disease should be suspected.9 An algorithm 

was formulated [Figure 1]. Patients should be considered for 

CE to diagnose or exclude the diagnosis of Crohn’s disease if 

they have symptoms plus either extraintestinal manifestations, 

inflammatory markers, or abnormal imaging studies.  

Retention

Having a capsule retained in the small bowel remains a 

concern for physicians performing CE since it could possibly 

cause surgery to be required in a patient who otherwise may 

have been treated medically for the same illness. The ICCE 

consensus statement on capsule retention reported a 1.5% risk 

of retention when CE is performed in the setting of suspected 

Crohn’s disease.10  

The ICCE consensus statement defined capsule retention 

as a capsule endoscope remaining in the digestive tract for 

a minimum of 2 weeks.10 retention was also defined as the 

capsule permanently remaining in the bowel lumen unless 

extracted by endoscopic or surgical methods or if passed as a 

result of medical therapy.10 There are no data on the success 

of medical therapies for retention such as initiating a course of 

steroids or infliximab, stopping NSAIDs, or using prokinetics or 

cathartics to aid in passage of the capsule. There is no time 

limit to institute management for capsule removal, and capsules 

have stayed in patients asymptomatically for over 3 years. 

It is up to the physician and patient together to decide the 

best management of capsule retention. The choice of surgical, 

endoscopic, or medical management once capsule retention 

has been diagnosed depends on the cause of the retention, the 

indication for the examination in the first place, and the extent 

of previous treatment.     

In an effort to avoid such situations, a dissolving test capsule 

called an Agile™ patency capsule has been developed.11 This 

capsule is the same size as a video capsule. It is constructed of 
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Total yield  
CE (%)

Total yield 
other modality (%)

% IY for CE  
(95% CI)

Small  
bowel series 63 23 40 (0.28-0.51)

Ileoscopy 61 46 15 (0.02-0.27)

CT enterography 69 30 38 (0.15-0.60)

Push  
enteroscopy 46 8 38 (0.26-0.50)

Small bowel MRI 72 50 22 (-0.9-0.53)

Chronic Abdominal pain
Chronic Diarrhea

Weight Loss
Growth Failure

Column A
GI Sx

Fever
Arthritis/Arthalgias

Pyoderma / Perianal
PSC/Cholangitis

Column B
Extraintestinal Sx

Iron deficiency
ESR/CRP

Leukocytosis
Serologies

Column C
Inflammatory Markers

SB series
CT scan

Column D
Abnl Imaging

Suspected Crohn's
1 from A, 1 from others

Table 1. The incremental yield of capsule endoscopy over 
other diagnostic tools6

CE indicates capsule endoscopy; CI, confidence interval; CT, computed 
tomography; MrI, magnetic resonance imaging; IY, incremental yield.

CrP indicates C-reative protein; CT, computed tomography; ESr, erythrocyte 
sedimentation rate; PSC, primary sclerosing cholangitis.

reproduced with permission from Mergener et al. Endoscopy. 2007;39:895-909.9

Figure 1. Criteria for suspected Crohn’s disease



cellophane with wax plugs at either end and it contains lactose 

mixed with 10% barium to make it radio-opaque. The wax plugs 

have holes that allow succus entericus to dissolve the lactose 

and thus collapse the capsule into its various parts. A 2- x 10-

mm radio tag is inside the capsule, and this allows the patient 

to be scanned externally to see if the capsule is present in the 

body. Typically, the patency capsule is swallowed by the patient, 

and he or she is scanned 30 hours after ingestion. At 30 hours 

the capsule begins to dissolve. Thirty-eight percent of patency 

capsules are dissolved by 35 hours, and all are dissolved by  

36 to 72 hours.

  

Capsule Scoring Index

The other major limitation to the adoption of this technology 

has been the lack of standardization when describing the extent 

and severity of small bowel inflammatory lesions. Specifically, 

precise terminology for findings has not been developed, and 

no severity scale of mucosal disease activity or even a threshold 

for disease diagnosis has been agreed upon. The meta-analysis 

of CE in the setting of Crohn’s disease recognized this lack of a 

uniform method of categorizing findings of CE.6  

A scoring index has been developed to assess mucosal 

inflammatory disease in the small bowel detected by CE and 

is included in the current version of CE software [Table 2].12 

This scoring index is based on three capsule endoscopic 

variables: villous appearance, ulcerations, and stenosis [Figure 

2]. In addition, each variable is assessed by other parameters 

including size and extent of the change. The changes in villous 

appearance and ulceration are assessed by tertiles, dividing the 

small bowel transit time into three equal time allotments. The 

stenosis evaluation is done for one entire study. Ulcer size is 

based on the largest ulcer seen in each tertile, and determined 

by the size of the entire lesion, including its surrounding collar, 

and measured according to the percentage of the capsule image 

involved by the ulcerated lesion. The number of lesions was 

defined as single, few (2 to 7 lesions), or multiple (8 or more 

lesions). The index was created in four separate steps. First, 

as outlined above, the characteristics of inflammatory change 

in the small bowel were identified. The terminology used is 

based on the language developed for capsule endoscopy.13 

Second, blinded readers graded the presence or absence of 

each parameter on deidentified videos prospectively and also 

graded a perceived global assessment of overall severity of the 

findings. Third, the individual parameters and their descriptors 

were ranked in order of severity. In the fourth step, values 

for each parameter were created using the descent gradient 

method, a mathematic method to optimize numbers assigned to 

a rank order of variables. The premise was to assure that a final 

numerical score reflected the global assessment and that the 

global assessment agreed with the ranking of finding severity.
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Stenosis  — Rated for Whole Study

Stenosis None – 0
Single – 14
Multiple – 20

Ulcerated – 24
Nonulcerated – 2

Traversed – 7
Not traversed – 10

Table 2. Parameters and Weightings for the Capsule 
Endoscopy Scoring Index12  

Parameters Number Longitudinal Extent Descriptors

Villous  
appearance

Normal – 0
Edematous – 1

Short segment – 8
Long segment – 12
Whole tertile – 20

Single – 1
Patchy –14
Diffuse – 17

Ulcer None – 0
Single – 3
Few – 5
Multiple – 10

Short segment – 5
Long segment – 10
Whole tertile – 15

<1/4 – 9
1/4-1/2 – 12
>1/2 – 18

First Tertile

Parameters Number Longitudinal Extent Descriptors

Villous  
appearance

Normal – 0
Edematous – 1

Short segment – 8
Long segment – 12
Whole tertile – 20

Single – 1
Patchy –14
Diffuse – 17

Ulcer None – 0
Single – 3
Few – 5
Multiple – 10

Short segment – 5
Long segment – 10
Whole tertile – 15

<1/4 – 9
1/4-1/2 – 12
>1/2 – 18

Second Tertile

Parameters Number Longitudinal Extent Descriptors

Villous  
appearance

Normal – 0
Edematous – 1

Short segment – 8
Long segment – 12
Whole tertile – 20

Single – 1
Patchy –14
Diffuse – 17

Ulcer None – 0
Single – 3
Few – 5
Multiple – 10

Short segment – 5
Long segment – 10
Whole tertile – 15

<1/4 – 9
1/4-1/2 – 12
>1/2 – 18

Third Tertile



The score provides common 

terminology to quantify 

mucosal changes associated 

with any inflammatory 

process. The index does 

not diagnose or measure 

a disease; it measures 

mucosal change. At the  

same time, however, the index 

could be used for a number of 

different purposes, including 

differentiating normal small 

bowel from disease states. 

This scoring index may be 

able to help establish the 

diagnosis of small bowel 

Crohn’s disease when 

combined with other clinical 

signs/symptoms, including 

patient history, clinical 

presentation, and laboratory 

values. The index could also 

be used to measure and 

document mucosal healing in 

response to therapy. The CE 

scoring index can provide one 

more point of evaluation along 

with other patient-level data to assist in determining appropriate 

patient management.

 

The Future of CE in Crohn’s Disease

CE has the opportunity to propel a coming paradigm shift  

in the treatment of Crohn’s disease. It is clear that CE  

identifies the earliest changes of inflammatory change in 

the small bowel. Thus it is theorized that early diagnosis will 

bring earlier treatment and, therefore, improved outcomes. 

Another paradigm shift in the making is the method of  

assessing disease activity. Previously, physicians have used 

patients’ symptoms to guide treatment. Unfortunately, place-

bo response rates by symptoms average 18% (0% to 50%).14 

remission has been defined as symptom improvement,  

typically using the Crohn’s Disease Activity Index (CDAI). But 

remission does not correlate with mucosal healing. In rutg-

eerts’ trial of 75 patients treated with infliximab, approximately 

one third of all patients with mucosal healing were in clinical 

remission at week 10 of the study, whereas at week 54 of the 

study, two thirds of patients with mucosal healing were not in 

clinical remission.15 In summary, CE has been shown to detect 

small bowel inflammatory changes better than any other imag-

ing modality. A scoring index and common terminology have 

been developed. It is envisioned that the manner in which we 

treat Crohn’s disease in the future will change based on earlier 

diagnosis and treatment aimed at mucosal healing rather than 

symptom improvement.16 
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Figure 2: Examples of 
endoscopic findings of 
Crohn’s disease at capsule 
endoscopy

2a. Villous edema

2b. Ulceration

2c. Stenosis
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Introduction 

Patients with iron deficiency anemia (IDA) may have  

persistent or recurrent gastrointestinal (GI) bleeding without 

obvious etiology despite esophagogastroduodenoscopy (EGD), 

ileocolonoscopy, or radiologic evaluation of the small bowel. 

Identifying the underlying cause of IDA and obscure gastro-

intestinal bleeding (OGIB) bleeding, either overt or occult, 

may defy definitive diagnosis in approximately 30 percent of 

cases, which then require subsequent evaluation.1 Advances in 

endoscopy, such as push enteroscopy, have yielded diagnosis 

in 41% to 68% of patients, leaving a substantial 30% to 60% 

of patients who then may face repeat procedures.2-5 Typical 

diagnostic yields may be improved by employing deep enter-

oscopy techniques (e.g., double-balloon, single-balloon, spiral  

enteroscopy) which allow  

visualization of the entire GI 

tract including distal portions 

of the small bowel.6-8 How-

ever, they are time and labor 

intensive, invasive, and may 

result in adverse events.5,7,8 

Capsule endoscopy (CE) is 

a recent innovative tool that 

offers visualization of the  

entire GI tract and assists 

in diagnosing the cause of 

OGIB/IDA.

PillCam® SB

The PillCam SB is a video 

capsule measuring 11 mm 

by 26 mm that contains an imaging device and light source. 

The US Food and Drug Administration approved the PillCam 

SB in 2001 to allow visualization of the small bowel mucosa 

and to aid in detection of small bowel abnormalities. In March 

2011, the indication for PillCam SB was expanded to allow 

it to be used for visualization of potential source lesions in  

obscure bleeding (either overt or occult) or in IDA that were not 

detected by upper and lower endoscopy.

Three notable studies have reported on the use of PillCam SB 

to identify a source of bleeding in patients who have undergone 

traditional endoscopy (EGD + ileocolonoscopy) without positive 

result. A recent prospective study in 189 patients with IDA  

initially evaluated consecutive cases using gastroscopy and 

colonoscopy plus ileoscopy.9 Positive results were found in 

76.2% (144/189) of patients.9 The remaining 45 patients were 

blindly evaluated using enteroclysis and PillCam SB.9 Diagnosis 

was possible in 82% of these patients, with PillCam SB offer-

ing a significantly higher yield of 78% compared with 22% for 

enteroclysis (P<.001).9 

A second, prospective trial included 253 consecutive  

patients referred for unexplained IDA over a 1-year period.10 

All patients underwent a standard diagnostic workup including 

EGD, ileocolonoscopy, biop-

sies, and serologic tests.10 

Nearly 80% of patients 

were diagnosed via standard  

endoscopic methods.10 The 

remaining 51 patients  

underwent CE and double-

contrast enteroclysis, result-

ing in 57% (29/51) of patients  

diagnosed using CE compared 

with 12% diagnosed using  

enteroclysis.10  

The third notable study 

evaluated retrospective data 

over a 5-year period for  

650 consecutive CE proce-

dures conducted following negative upper endoscopy, lower  

endoscopy, and histology.1 The source of bleeding was found 

in 66% of patients undergoing CE and no adverse events were 

reported.1 In various other clinical reports, diagnostic yields 

with the PillCam SB in patients with OGIB ranges from 50% 

to 80%.11 

Based on a patient’s history and previous investigations, gastro- 

enterologists were shown to accurately predict the findings of 

CE and subsequent further management in 73% of cases.12 
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However, the use of PillCam SB changed clinical management 

decisions in 17% of patients, prompting abdominal surgery in 

3% of patients and canceling it in another 3%.12 long-term fol-

low-up in patients undergoing CE with PillCam SB showed that 

76% of patients with negative CE results resolved following no 

or nonspecific symptomatic treatment (e.g., watchful waiting, 

blood transfusion, or iron supplementation).13 Although Pill-

Cam SB confirms most results and subsequent management 

for OGIB, for some patients a change in management when 

using CE for diagnosis may be highly significant, for example, 

reversing the need for surgery.

The risks of PillCam CE include capsule retention, aspiration, 

or skin irritation. Endoscopic placement may present  

additional risks. Medical, endoscopic, or surgical interven-

tion may be necessary to address any of these complications, 

should they occur.

Algorithm for diagnosing patients with unexplained IDA  

Guidelines for the evaluation of unexplained IDA recommend  

using the PillCam SB if initial EGD with gastric and D2 biopsies,  

ileocolonoscopy, and celiac serologies (as clinically  

indicated) fail to demonstrate cause of IDA.10 (Please see 

Figure 1.14) Based on positive CE findings, appropriate lesion-

specific treatment (medical/surgical therapy, deep enteroscopy,  

intraoperative enteroscopy) should be employed. If no cause 

is identified using CE, treatment with iron and observation for  

3 months is recommended. If IDA persists, additional diag-

nostic studies, such as repeat CE, deep enteroscopy, and  

ileocolonoscopy should be considered.10

Algorithm for diagnosing patients with obscure GI bleeding 

For patients with unexplained OGIB, treatment guidelines  

recommend EGD and ileocolonoscopy for diagnosis.15,16 (Please 

see Figure 2.) If these initial evaluations are negative, the 

PillCam SB exam should be the next evaluation in patients with 

either occult or overt OGIB if there are no contraindications. 

Those patients with ongoing “massive bleeding” should be  

referred for urgent angiography. In the event that CE is nega-

tive and further workup is deemed necessary, a repeat routine 

upper endoscopy, ileocolonoscopy or CE, Meckel scan, or deep 

enteroscopy may be used. If CE is negative and no further 

workup is necessary, the patient may be observed.17
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“Although Pillcam® SB confirms most results and 
subsequent management for OGIB, for some patients 
a change in management when using CE for 
diagnosis may be highly significant, for example, 
reversing the need for surgery.”

Figure 1.

reproduced with permission from Mergener K, et al. Endoscopy. 
2007;39(10):895-909.14



In conclusion, standard endoscopy alone may not yield positive 

diagnosis in a substantial proportion of patients with OGIB and 

IDA. Because repeat endoscopy may still not provide defini-

tive diagnosis, CE using the PillCam SB may be an ideal tool  

for identifying and diagnosing the underlying cause of OGIB 

and IDA in up to 80% patients. 
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Figure 2.

reproduced with permission from Mergener K, et al. Endoscopy. 
2007;39(10):895-909.14
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How do you reduce the opportunity for capsule retention in patients 
with known crohn’s disease? Is Agile™ all that effective 
as a pretest in this situation?

Obtaining a thorough medical history will help in determining if a patient is at high risk of capsule retention. A potential for capsule 
retention should be suspected in patients with abdominal pain, distension, and nausea/vomiting. Chronic NSAID use is another risk 
factor for retention. Agile patency capsules can be a useful tool in assessing retention risk.1

Fifty-eight high-risk patients received a patency capsule prior to implementing a PillCam® study. Forty-five were the original patency 
capsule and 14 were the newly designed Agile capsule. Complete passage was achieved in 25/58 (48%). The patency capsule was 
still present on abdominal radiograph in the remaining 33/58 (57%). Of these, true retention occurred in 8 patients (14% of those 
given a patency capsule or 24% of those where the patency capsule was visible on abdominal radiograph). No adverse symptoms 
were associated with the patency capsule ingestions, whether or not retention occurred. Subsequent computed tomography (CT) 
confirmed significant SB findings in 7/8 patients who had a retained patency capsule. The patency capsule passed successfully in 
50/58 (86%) patients; all but one proceeded to uncomplicated capsule endoscopy (CE).2,3

Agile patency capsule is a helpful test in assessing the risk of retention in patients considered to be at high risk of retention.2,3

Q:

FREqUENTly ASKEd qUESTioNS—cRoHN’S diSEASE

What is the longest time a capsule has remained retained in a 
patient? Was surgery the only option to remove it?

 A patient with known Crohn’s disease reportedly had a capsule retained for more than 38 months without any 
episode of small bowel obstruction. In most instances of prolonged retention, surgical removal not only removes the retained capsule 
but identifies and removes the source of the pathology that was responsible for the retention. Once the capsule has been retained, 
only endoscopic and surgical intervention has been shown to be effective in removing the capsule.4

Q:

When is it necessary to examine the small bowel for crohn’s lesions 
when I can see the terminal ileum with colonoscopy?

 Crohn’s disease is defined as a chronic inflammatory disorder with mucosal and transmural involvement that 
can present in any digestive tract segment. In up to 70% of patients with Crohn’s disease, the small bowel is the main portion 
affected. In 30% to 40% of cases, the small bowel is the only portion of the intestine affected, and up to 10% of patients show 
jejunal or proximal ileal disease. CE accurately assesses the extent of small bowel disease, evaluates the recurrence of disease 
when symptoms recur, can be an aid in evaluating therapeutic response differentiating Crohn’s disease from ulcerative colitis or 
indeterminate colitis, and can be helpful in monitoring the risk of neoplasia. Crohn’s disease patients have a 50 to 100 times greater 
risk for small bowel cancer than normal patients. It is important to preserve the anatomy of the small bowel, the bowel segment 
critical for maintaining adequate nutrition and providing a substantial immunologic barrier to ingested pathogens.5,8

Q:
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Why is it necessary to image the small bowel if I select a systemic 
therapy such as an anti-Tnf agent (e.g., Remicade or Humira)? 
Wouldn’t this treat the entire intestinal tract?

Initially, patients who respond to adequate therapy will have clinical evidence of improvement within 2 to 4 weeks and maximal 
improvement should occur within 12 to 16 weeks after initiation of treatment. Patients achieving remission should be considered for 
maintenance therapy. Anti–tumor necrosis factor (TNF) agents are utilized on patients with moderate-to-severe disease who have 
failed to respond to mesalamine or in whom corticosteroids have failed or are contraindicated. The issue with systemic therapies 
such as anti-TNF agents becomes evident if intolerance to the medication develops or symptoms recur. This is a time to re-evaluate 
the entire intestinal tract, including the small bowel, to search for lesions that are not healing and the presence of continued 
penetrating, ulcerating damage that can, over time, lead to hospitalization or surgery.9

Q:

What is the value of monitoring with ce that I can’t get with 
colonoscopy? cT? MRe?

. In one third of all Crohn’s disease patients, the disease is confined to the small bowel. Diagnosis and follow-up 
management with traditional endoscopic and radiologic procedures is of limited value. The use of CE has facilitated the detection  
of previously unknown proximal small bowel lesions in half of all patients with a previous diagnosis of Crohn’s disease involving 
the distal ileum. CE may be useful for correctly classifying patients diagnosed with ulcerative colitis and atypical features or with 
indeterminate colitis.10

CE has proved to be better than all current forms of radiologic testing of the small intestine in detecting mucosal abnormalities 
of nonstricturing Crohn’s disease. The monitoring of early mucosal healing has been demonstrated to be a strong predictor for 
improved long-term outcome in Crohn’s disease, with fewer complications and surgical interventions. Some studies suggest that CE 
may be a useful technique for monitoring Crohn’s disease as well as an interesting tool in guiding treatment.10

Q:

RefeRences: 1. Lewis BS, Eisen GM, Friedman S. A pooled analysis to evaluate results of capsule endoscopy trials. Endoscopy. 2005;37(10): 
960-965. 2. Postgate AJ, Burling D, Gupta A, Fitzpatrick A, Fraser C. Safety, reliability and limitations of the given patency capsule in patients 
at risk of capsule retention: a 3-year technical review. Dig Dis Sci. 2008;53(10):2732-2738. 3. Cohen SA, Gralnek IM, Ephrath H, Stallworth A, 
Wakhisi T. The use of a patency capsule in pediatric Crohn’s disease: a prospective evaluation. Dig Dis Sci. 2011;56(3):860-865. 4. Cheifetz 
AS, Kornbluth AA, Legnani P, et al. The risk of retention of the capsule endoscope in patients with known or suspected Crohn’s disease. Am J 
Gastroenterol. 2006;101(10):2218-2222. 5. Brotman M, Gianella RA, Herrerias JM, Arguellas-Arias F. Atlas on Crohn’s Disease. Sevilla, Spain: 
Diseno De Soluciones;2010. 6. Lorenzo-Zúñiga V, de Vega VM, Domènech E, Cabré E, Mañosa M, Boix J. Impact of capsule endoscopy findings 
in the management of Crohn’s Disease. Dig Dis Sci. 2010;55(2):411-414. 7. O’Donnell S, Qasim A, Ryan BM, O’Connor HJ, Breslin N, O Morain 
CA. The role of capsule endoscopy in small bowel Crohn’s disease. J Crohn’s Colitis. 2009;3(4):282-286. 8. Cohen SA, Gralnek IM, Ephrath H, 
et al. Capsule endoscopy may reclassify pediatric inflammatory bowel disease: a historical analysis. J Pediatr Gastroenterol Nutr. 2008;47(1):31-
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1 8  //  G i v e n s i g h t  //  F A L L  2 0 1 1

What is the value of viewing the small bowel with ce in cases of 
unresolved IDA?

In a study of 117 patients, in a subset of whom GI causes of bleeding and/or iron malabsorption had been 
ruled out by colonoscopy and gastroscopy plus biopsies, investigation of the small bowel with CE identified lesions as the cause of 
IDA in 38% (5/13) of cases.7

Video CE is a safe, well-tolerated, and noninvasive procedure capable of visualizing the entire small bowel beyond the reach of push-
enteroscopy. Video CE is considered to be possibly the most reliable tool for investigating the small bowel, with greater accuracy in 
the diagnosis of bleeding sites in the small intestine than small-bowel follow-through (31% vs 5%) and push-enteroscopy (55% vs 
30%).7 It has a high diagnostic yield (62.9%) in diagnosing small bowel lesions in patients with unexplained GI bleeding or in whom 
small bowel disease is clinically suspected.7

Q:

FREqUENTly ASKEd qUESTioNS—ogiB/idA

Is it important to perform ce in patients with unexplained IDA?
 

 Although standard guidelines for the evaluation of IDA include both esophagogastroduodenoscopy with small-
bowel biopsies for the detection of celiac disease, atrophic gastritis, or Helicobacter pylori–associated gastritis, 

and ileocolonoscopy for the evaluation of bleeding lesions, a definitive diagnosis cannot be made in up to 30% of patients with IDA.8 
Because CE enables visualization of the entire small bowel, it can greatly aid in making a diagnosis in patients with unexplained 
IDA, resulting in more targeted treatment; in 650 consecutive CE examinations performed during a 5-year period (2002-2007) for 
obscure bleeding, “unexplained IDA,” suspected Crohn’s disease, intestinal lymphoma, and abdominal pain, CE revealed in 66% of 
patients one or more gastric or small bowel lesions that were considered to be a cause of IDA.8

Q:

What is the rebleeding rate after capsule endoscopy (ce) and 
therapeutic intervention in cases of obscure gastrointestinal bleeding 
(OGIB) / iron deficiency anemia (IDA)?

In a study of 74 patients by Endo et al, CE identified clinically significant findings that were believed to be the sources of OGIB in 
58.4% of patients.1 The overall rebleeding rate was 36.4%. The rebleeding rate was significantly higher in patients with statistically 
insignificant findings than in those with significant findings (P=.036).Twenty-eight (36.4%) patients had rebleeding during the 
follow-up period, with most of the rebleeding occurring within the first 6 months after CE (mean interval between rebleeding and the 
CE examination was 5.7 months). During the follow-up period, 12 of the 45 (26.7 %) patients with significant findings experienced 
significantly less (P=.036) clinical rebleeding, compared with 16 of the 32 (50.0 %) patients with insignificant findings.1 Thus, a 
clinically significant improvement was seen in patients with significant CE findings who underwent therapeutic intervention. 

CE has a high positive (94% to 97%) and negative (83% to 100%) predictive value in the evaluation of OGIB.2 In one study it was 
found that, in 37% of patients, CE enabled decision making with regard to endoscopic or surgical intervention or a change in medical 
management.3 A later study found that 50% of patients had no recurrent bleeding and required no transfusion at follow-up after 
undergoing CE-directed interventions.4 In 2 other studies (mean follow-up periods of 17 and 19 months, respectively), low rebleeding 
rates of 11% and 5.6%, respectively, were reported in patients with negative CE findings.5,6

Q:
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How effective is ce in the diagnosis and management of OGIB?

CE is a highly effective diagnostic tool in cases of OGIB, and its early use is recommended. In 5% of patients 
who present with GI hemorrhage, no bleeding source is found by upper endoscopy and colonoscopy.10 

However, in approximately two-thirds of these patients, the responsible lesions can be detected in the small bowel.11 In a study by 
MacDonald et al, CE was found to be highly effective: in 93% of cases, complete visualization of the small bowel was achieved, with 
a diagnostic yield of 55% and with no adverse events.5 This same study concluded that CE also accurately predicts the risk of future 
bleeding. Because negative CE findings are associated with a low risk of recurrent bleeding, CE allows patients to be identified in 
whom additional invasive investigations do not need to be performed without further clinical indications. In addition, because CE is 
able to visualize the entire small bowel, it may assist in the follow-up evaluation of patients with OGIB.7

Q:

RefeRences: 1. Endo H, Matsuhashi N, Inamori M, et al. Rebleeding rate after interventional therapy directed by capsule endoscopy in patients 
with obscure gastrointestinal bleeding. BMC Gastroenterol. 2008;23;8:12. 2. Pasha SF, Hara AK, Leighton JA. Diagnostic evaluation and 
management of obscure gastrointestinal bleeding: a changing paradigm. Gastroenterol Hepatol (NY). 2009;5(12):839-850. 3. Ben Soussan E, 
Antonietti M, Hervé S, et al. Diagnostic yield and therapeutic implications of capsule endoscopy in obscure gastrointestinal bleeding. Gastroenterol 
Clin Biol. 2004;28(11):1068-1073. 4. Delvaux M, Fassler I, Gay G. Clinical usefulness of the endoscopic video capsule as the initial intestinal 
investigation in patients with obscure digestive bleeding: validation of a diagnostic strategy based on the patient outcome after 12 months. 
Endoscopy. 2004;36(12):1067-1073. 5. Macdonald J, Porter V, McNamara D. Negative capsule endoscopy in patients with obscure GI bleeding 
predicts low rebleeding rates. Gastrointest Endosc. 2008;68(6):1122-1127. 6. Lai LH, Wong GL, Chow DK. Lau JY, Sung JJ, Leung WK. Long-
term follow-up of patients with obscure gastrointestinal bleeding after negative capsule endoscopy. Am J Gastroenterol. 2006;101(6):1224-1228. 
7. Annibale B, Capurso G, Baccini F, et al. Role of small bowel investigation in iron deficiency anaemia after negative endoscopic/histologic 
evaluation of the upper and lower gastrointestinal tract. Dig Liver Dis. 2003;35(11)784-787. 8. Riccioni ME, Urgesi R, Spada C, et al. Unexplained 
iron deficiency anaemia: is it worthwhile to perform capsule endoscopy? Dig Liver Dis. 2010;42(8)560-566. 9. Hindryckx P, Botelberge T, De Vos M, 
De Looze D. Clinical impact of capsule endoscopy on further strategy and long-term clinical outcome in patients with obscure bleeding. Gastrointest 
Endosc. 2008;68(1)98-104. 10. Szold A, Katz LB, Lewis B. Surgical approach to occult gastrointestinal bleeding. Am J Surg. 1992;163(1):90-92. 
11. Chong J, Tagle M, Barkin JS, Reiner DK. Small bowel push-type fiberoptic enteroscopy for patients with occult gastrointestinal bleeding or 
suspected small bowel pathology. Am J Gastroenterol. 1994;89(12):2143-2146.

What is the impact of ce on clinical outcomes of patients with OGIB?

CE directly influences the outcomes of patients referred for OGIB by detecting significant lesions, which in turn 
leads to appropriate treatment. In a study of 92 patients referred for obscure-overt bleeding or obscure occult 

bleeding, OGIB was resolved in 33 patients with positive CE findings.9 In addition, CE’s high negative predictive value for significant 
small-bowel lesions obviates unnecessary invasive small-bowel investigations that may otherwise result in adverse events and delay 
treatment. Furthermore, CE has considerable long-term impact on patients with OGIB, with 66.3% of patients having a favorable 
outcome after CE-guided therapy.9

Q:
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A 68-year-old female presented to the 
emergency department with 2 episodes 
of melena and hemoglobin of 10.5 g/dL.  
She had a history of hypertension  
and reported intermittent use of  
Diclofenac 500 mg for headaches.  
She was admitted to the hospital and  
underwent esophagogastroduodenoscopy 
(EGD) that showed erosions in the gastric  
antrum and ileocolonoscopy that was 
unremarkable. She was diagnosed with 
upper GI bleeding secondary to “NSAID 
gastropathy” (Fig 1) and was discharged 
from the hospital on a PPI and instructed 
to refrain from using NSAIDs.

The patient was lost to follow up 
but 3 years later presented with  
recurrent melena and hemoglobin of  

8.4 g/dL. She denied recurrent NSAID 
use. She received 2 units of packed 
RBCs and underwent EGD and ileo-
colonoscopy; both exams were within 
normal limits and did not demonstrate 
any source for melena. Abdominal 
computed tomography (CT) scan did 
not demonstrate any abnormality and 
“push” type enteroscopy to 130 cm 
beyond the ligament of Treitz was 
“normal.”  Capsule endoscopy (CE) of 
the small bowel was then performed. 
At CE there was a “bulge” noted in the 
jejunum, but appeared to be covered 
by normal-appearing mucosa and the 
exam was thus determined to be within 
normal limits (Fig 2). The patient had 
no further melena and was discharged 
from hospital. 

Six months later, the patient  
returned with recurrent melena (now 
3rd episode) and had hemoglobin 
of 7.6 g/dL. EGD was negative.  
Colonoscopy showed old blood and 
clots with fresh blood coming through 
the ileocecal valve. The terminal  
ileum showed blood but no obvious  
mucosal lesions were identified. Repeat 
CE demonstrated fresh blood located 
in the distal jejunum. (Fig 3) Double- 
balloon enteroscopy was performed 
(oral approach) that identified an 
ulcerated jejunal polypoid lesion  
approximately 200 cm beyond the  
ligament of Treitz (Fig 4). At laparo-
tomy, a 4.5 cm GI stromal tumor with 
primarily extraluminal growth was 
found and removed (Figs 5 and 6).

Case Report*
Clinical Obscure Gastrointestinal Bleeding Case #1
Ian M. Gralnek, MD, MSHS, FASGE

Figure 1. NSAID gastropathy Figure 2. Capsule study showing “bulge” 
covered by normal-appearing mucosa

Figure 3. Capsule study showing 
fresh blood

Figure 4. Double-balloon image of 
ulcerated Jejunal Polypoid Lesion

Figure 6. Gross anatomy and histology 
of gastrointestinal stromal tumor

Figure 5. Gross anatomy and histology of 
gastrointestinal stromal tumor

*Case report courtesy of Roberto de Franchis, MD, Sacco University Hospital, Milan, Italy
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Case Report
Clinical Obscure Gastrointestinal Bleeding Case #2
Ian M. Gralnek, MD, MSHS, FASGE

Figure 1. Aphthous ulcers Figure 2. Serpiginous ulceration

Figure 3. Ulcer Figure 4. Ulcer

A 35-year-old male with a 10-year history of ankylosing spondylitis (HLA B27+) was seen for a 5-year  history of  watery 
diarrhea, abdominal pain, 10 kg weight loss, and iron deficiency anemia (Hgb 9.3 g/dL, MCV 69, iron 16, ferritin 9).  
The patient had  previously undergone EGD and  ileocolonoscopy twice, all exams  considered unremarkable including  
evaluation of the terminal ileum. Patient also had undergone abdominal CT and upper GI series with small-bowel follow-
through, with both examinations likewise reported to be normal. The patient was using  methotrexate + COX-2 inhibitor for his  
ankylosing spondylitis. The patient was referred for small-bowel CE.

At CE, there were “widespread aphthous as well as deep, serpiginous-appearing ulcerations throughout the jejunum 
and ileum.” A probable diagnosis of Crohn’s disease was made, and the patient was placed on anti–tumor necrosis  
factor therapy with resolution of his gastrointestinal complaints and iron deficiency anemia. The patient has continued to 
be maintained on coxibs as an antiinflammatory agent for his debilitating ankylosing spondylitis.
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