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BACKGROUND: Wireless capsule endoscopy (CE) is increasingly
being used in the investigation of obscure gastrointestinal (GI) bleed-
ing, but some studies have found that many of the bleeding lesions
recognized by this technique are within the reach of conventional
endoscopy.
METHODS: The results of CE performed in the authors’ centre in a
12 month period for obscure GI bleeding were retrospectively
reviewed.
RESULTS: Of the 46 patients with obscure GI bleeding, CE found a
definite or probable cause in 19 (41%) and a possible cause in another
10 (22%), with an overall diagnostic yield of 63%. One of these
lesions was found to be within reach of conventional gastroscopy, two
were within reach of push enteroscopy, four were within reach of
colonoscopy and one was within reach of retrograde enteroscopy
through a stoma. The percentage of patients with a bleeding source
within reach of routine endoscopy but missed during pre-CE
endoscopy was significantly higher for those patients having
endoscopy only in the community (30% [eight of 27]) versus in the
authors’ centre (0% [zero of 19]).
CONCLUSIONS: CE was valuable for  diagnosing bleeding lesions
not only within the small bowel, but also in the stomach and colon.
However, ‘second-look’ endoscopy may be considered before ordering
CE for obscure GI bleeding when local expertise is available.
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La capsule endoscopique sans fil pour un
saignement gastro-intestinal obscur : Une
étude unicentrique d’un an

HISTORIQUE : La capsule endoscopique (CE) sans fil est de plus en

plus utilisée pour explorer des saignements gastro-intestinaux (GI)

obscurs, mais selon certaines études, bon nombre des lésions hémorra-

giques décelées par cette technique seraient accessibles par endoscopie

classique.

MÉTHODOLOGIE : Les résultats des CE utilisées pour déceler des

saignements GI obscurs dans le centre de l’auteur au cours d’une période

de 12 mois ont fait l’objet d’un examen rétrospectif.

RÉSULTATS : Parmi les 46 patients présentant un saignement GI

obscur, la CE a permis de découvrir une cause définitive ou probable dans

19 cas (41 %) et une cause possible dans 10 autres cas (22 %), pour un

rendement diagnostique global de 63 %. L’une de ces lésions aurait été

visible par gastroscopie classique, deux par entéroscopie poussée, quatre

par coloscopie, et une par entéroscopie rétrograde dans une stomie. Le

pourcentage de patients manifestant une source hémorragique qui aurait

pu être visible par endoscopie systématique mais non perçue à l’endo-

scopie avant le recours à la CE était beaucoup plus élevé chez les patients

ayant subi l’endoscopie dans la collectivité (30 %, ou huit sur 27) plutôt

que dans le centre de l’auteur (0 %, ou zéro sur 19).

CONCLUSIONS : La CE est précieuse pour diagnostiquer des lésions

hémorragiques, non seulement dans l’intestin grêle, mais également dans

l’estomac et le côlon. Cependant, une deuxième endoscopie pourrait être

envisagée avant d’opter pour la CE afin de découvrir un saignement GI

obscur en présence de compétences techniques locales.

Obscure gastrointestinal (GI) bleeding is defined as recur-
rent or persistent GI bleeding despite the absence of

explanatory findings at upper endoscopy or colonoscopy (1,2).
Obscure GI bleeding can be subclassified as either obscure-
overt or obscure-occult bleeding, based on whether the patient
has a history of gross GI bleeding symptoms (melena or
hematochezia). Repeating routine upper and lower
endoscopy before investigation of the small bowel has been
recommended because it will frequently identify lesions over-
looked at initial endoscopy (1-3). Commonly found lesions at
a second-look or ‘second-opinion’ endoscopy are: Cameron’s
ulcer or erosion associated with a large hiatal hernia; peptic
ulcer disease; and angioectasia in the upper GI tract.
Angioectasia and cancer are the most common lesions found

at repeat colonoscopy (1,2,4-8). Push enteroscopy has been
advocated as a suitable procedure for second-look endoscopy
because of its diagnostic yield of 38% to 75% (2-5), although
in up to 75% of those positive patients, the lesion was found to
be within reach of the gastroscope (4,8).

The development of wireless capsule endoscopy (CE) has
opened a new chapter in small bowel examination (9-11).
Currently, obscure GI bleeding is its most common indication
(12). The diagnostic yield of CE for the suspected bleeding
source in obscure GI bleeding has been reported to be approx-
imately 67% (12-24), representing a higher diagnostic yield
than conventional push enteroscopy (14-17).

On one hand, the high diagnostic yield of CE has prompted
some investigators to call for CE to be made available as an
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open-access procedure (24). On the other hand, there is a
growing recognition that many lesions detected by CE are
within the reach of standard endoscopy (21-23,25). Lo et al
(21) studied 95 patients with obscure GI bleeding, finding
23 patients (24%) with lesions that could be reached by either
upper endoscopy or colonoscopy. These 23 patients represented
37% of their positive CE studies. Costamagna et al (22)
reported on six patients with lesions within the reach of a gas-
troscope in a study of 20 patients with suspected small bowel
pathologies. Janowski et al (23) reported that, of 37 patients
who underwent CE, five had gastric lesions diagnosed by CE.
Van Gossum et al (25) compared push endoscopy with CE in
21 patients with obscure GI bleeding. They found 12 patients
(57%) with lesions such as esophageal varices, upper GI ulcers
and cecal angioectasia within the reach of routine endoscopy.
In addition, there has been a reported case of colonic cancer
missed by colonoscopy but detected with CE (20).

To further evaluate this controversy, we reviewed all cases
of CE performed at our centre over a 12 month period. Data
collected on all patients with obscure GI bleeding undergoing
CE at our centre were analyzed. All patients referred for CE by
our university-based endoscopists had negative prior
endoscopy, including enteroscopy. We reviewed and compared
CE findings in patients who had enteroscopy performed by
university-based endoscopists from our centre with those hav-
ing undergone endoscopy in the community.

PATIENTS AND METHODS
A retrospective evaluation was undertaken of all cases of obscure
GI bleeding with anemia investigated with CE at The Center for
Therapeutic Endoscopy and Endoscopic Oncology, St Michael’s
Hospital, Toronto, Ontario between July 2002 and June 2003.
Obscure GI bleeding was defined as persistent or recurrent GI
bleeding with no bleeding source found at initial upper and lower
endoscopy (ie, recurrent or persistent iron-deficiency anemia,
fecal occult blood test positivity or visible bleeding). In patients
with iron-deficiency anemia but without gross GI bleeding, small
bowel biopsy was performed to rule out celiac disease. Before CE,
patient history and data, including radiological and endoscopic
investigation for GI bleeding, were collected. Endoscopic investi-
gation included esophagogastroduodenoscopy (EGD), push
enteroscopy and colonoscopy. The study hospital is a tertiary
medical institution with a referral centre for advanced and ther-
apeutic endoscopy. Patients were referred from practising gas-
troenterologists within the province of Ontario. A community
endoscopist was defined as an endoscopist working in a hospital
not fully affiliated with a university. None of the endoscopists
involved in the care of the patients mentioned in the present
study had endoscopy privileges at more than one hospital (this
is usual in Ontario). No set levels of training define a commu-
nity endoscopist and no surgeons referred patients who are
mentioned in the present study; however, some physicians/sur-
geons may have referred patients to gastroenterologists who
then referred the patients to the study centre. Other than
screening colonoscopies, the majority of nonscreening endo-
scopies in the area around Toronto are done by gastroenterolo-
gists. At the time of writing, the cost of the wireless capsule
and procedure fees were not covered by the Canadian health
care system or by private insurance funds. Capsule studies per-
formed at the centre during the study period were not part of
any research protocol. Although the procedures were carried

out as a free service, patients were required to pay the cost of
the capsule (US$840).

All patients in the present study were accepted for CE following
consultation with the referring gastroenterologists. Repeat endo-
scopic investigation was carried out by the tertiary centre endo-
scopists if the patients were agreeable. In selected patients, repeat
colonoscopy was then performed. A pediatric colonoscope (PCF-
160 L, Olympus, USA) is routinely used in the authors’ centre for
the purpose of small bowel examination. Push enteroscopy using a
pediatric colonoscope was performed on some patients if the EGD
was unremarkable.

CE
A wireless capsule video system was used (Given M2A, Given
Imaging Ltd, Israel). The patients were instructed to withhold
oral iron supplements for five days before CE to avoid potential
interference with endoscopic examination. On the evening
before CE, patients were instructed to take one dose of an over-
the-counter laxative (magnesium hydroxide) followed by several
glasses of water for better small bowel emptying and visualiza-
tion. After an overnight fast of 12 h, patients swallowed the cap-
sule endoscope after a sensor array was attached. Capsule
examination time was set for 7 h. CE videos and images were
evaluated by endoscopy fellows (ST, DC) and reviewed by staff
endoscopists (NM, PK, GH, GK). The video taken within the
esophagus, stomach and small bowel was viewed and assessed at
a frame rate of 15 frames/second. Colonic videos were read at a
faster rate (25 frames/second). The entire video recording was
completely assessed in each patient.

CE image interpretation and classification
Currently, there is no standard system of classification for CE
video image interpretation. The wide range of diagnostic yields
reported in different studies partially reflects differences in image
interpretation. We used the following criteria for assessing and
classifying CE findings (26): 

• Angioectasia: A flat, red mucosal lesion with visible ‘legs’
or borders. 

• Ulcer: An interruption of the mucosa with visible depth. 

• Fresh blood localization without definite lesion identified:
Blood seen but no underlying lesion visualized. 

Once a specific lesion is identified at CE or with other investi-
gations, the fresh blood or ‘localization without definite lesion
identified’ is considered to be a ‘definite finding’ on CE. If further
investigation, including intraoperative enteroscopy, fails to detect
the specific lesion accounting for the fresh blood seen on CE,
‘fresh blood localization without definite lesion identified’ is clas-
sified as a separate category. In the authors’ experience, bleeding
angioectasia and small ulcers account for most cases of ‘fresh blood
localization without definite lesion identified’. An indeterminate
red spot was defined as a pinpoint, faintly red spot and was con-
sidered to be a subtle finding bearing no clinical significance.
Other subtle findings such as focal erythema, prominent submu-
cosal veins or venous blebs were deemed to be clinically irrele-
vant. In certain cases, capsule transit was significantly delayed
within a segment of small bowel with or without visible pathology.
Such delay was often accompanied by capsule pressing on the
mucosa (26). This finding frequently exceeded 15 min. This find-
ing was termed “regional transit abnormality (RTA)” and was con-
sidered to be a ‘red flag’ sign alerting the capsule endoscopist to
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the possibility of underlying pathology. Table 1 shows the  classifi-
cation of diagnostic findings on CE.

Statistical analysis
Patient attributes are expressed as counts or percentages. Means
and standard deviations are provided for clinical parameters.
Percentages and counts for different groups were compared using
the Fisher’s exact test or its generalization to three groups, due to
the low cell counts. Pre-CE hemoglobin, number of EGDs and
number of colonoscopies were compared among groups using one-
way ANOVA, after square roots were taken of the latter two vari-
ables to reduce their inherent skewness as counts. Statistical
significance was asserted for P<0.05. It is recognized that there was
multiple testing of outcome data. The P values are presented with-
out correction and it is noted that no findings of statistical signif-
icance would have been removed by application of Bonferroni’s
method of correction, where the results for three groups would not
be counted among the main statistical tests being exploratory tests
of secondary results.

RESULTS
During the 12 month period, 50 patients underwent CE at the
authors’ centre. In 47 patients, the indication was obscure GI
bleeding. The remaining three patients underwent CE to
investigate small bowel lesions noted on computed tomogra-
phy or small bowel barium follow-through (SBFT). Of the
47 patients with obscure GI bleeding, 28 were men and 19
were women, with a mean age of 62 years (range 33 to
86 years). Fourteen patients were taking nonsteroidal anti-
inflammatory drugs; eight of these patients had stopped this
medication after the development of GI bleeding. Four of the
47 patients were on anticoagulation therapy for atrial fibrilla-
tion or cardiac valvular replacement. These patients were
instructed to continue anticoagulation therapy before and dur-
ing CE. In terms of comorbid conditions, one patient had
hepatic cirrhosis and another had portal and mesenteric
thrombosis (27). Small bowel varices were seen on CE in these
two patients. One patient had severe heart disease (congestive
heart failure).

Before the CE, a total of 283 GI investigations had been
performed on these 47 patients: 109 EGD, 24 push entero-
scopies, 33 SBFTs and 117 colonoscopies. Twenty-six patients
(55%) had a history of blood transfusion for anemia due to
obscure GI bleeding. Twenty-five patients (53%) had obscure-
overt bleeding and 22 (47%) had obscure-occult bleeding.

Before the CE, thirteen of the 47 patients (28%) had push
enteroscopy performed by an endoscopist at the authors’ cen-
tre. Four of these 13 patients (31%) had positive findings at
enteroscopy: small bowel angioectasia (three patients) and
small bowel ulcer (one patient). All four patients underwent
CE with the suspicion of similar, more distal lesions beyond the
reach of the enteroscope. In each case, CE confirmed this clin-
ical suspicion. During analysis, these four patients were consid-
ered to have diagnostic findings at both push enteroscopy and
CE. Four patients underwent repeat colonoscopy at the
authors’ centre. No new lesions were identified.

In one patient, the capsule failed to enter the small bowel
and this patient was excluded from data analysis. For the
remaining 46 patients with GI bleeding, 45 patients tolerated
the CE well. No symptoms were reported during the 7 h study
period. One patient with a Billroth II gastrectomy had the cap-
sule placed endoscopically, using a Roth basket, into the effer-
ent limb of the small bowel. Although a cardiac pacemaker is
considered to be a contraindication to CE, there are reported
cases of CE safely performed in patients with cardiac pacemaker
(28). After consultation with a cardiac electrophysiologist and
with the informed consent of the patient, CE was successfully
and uneventfully performed in one patient with a cardiac
pacemaker. A post-CE pacemaker check showed no interfer-
ence with the pacemaker during the CE. One patient experi-
enced capsule impaction at the site of a carcinoid tumour,
requiring removal at the time of surgical resection. Complete
small bowel examination was achieved in all but 12 patients
(26%). Of these, eight (67%) patients had underlying small
bowel pathology that impeded capsule transit.

Of the 46 patients who successfully completed CE, a defi-
nite or probable bleeding source was found in 19 patients
(41%) and a suspected bleeding source was found in another
10 patients (22%). The overall diagnostic yield for definite,
probable or suspected bleeding source was 63% (29 of
46 patients). Table 2 shows the diagnostic findings of CE in the
present study. Of 29 patients with positive CE findings classi-
fied as either definite or suspected source of bleeding, defini-
tive treatment targeted at these findings was carried out in
10 patients. These definitive treatments included endoscopic
and surgical interventions.

Excluding the four patients with positive findings on
push enteroscopy before CE, eight of 42 patients (19%) had
probable or suspected lesions within the reach of EGD
(n=1), push enteroscopy (n=2), retrograde enteroscopy
through the stoma (n=1) or colonoscopy (n=4): one patient
had a bleeding Cameron ulcer, one had an oozing angioec-
tasia in the proximal jejunum, one had a large tumour at the
fourth portion of the duodenum, one patient had a surgical
staple-related small bowel ulcer close to the ileostomy
stoma and four patients were found to have cecal or colonic
angioectases (Table 3). Active bleeding was documented on
CE in three of four cases of colonic angioectases (Figures 1-3
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TABLE 1
Classification of diagnostic findings on capsule
endoscopy (CE)

Definite or probable source of bleeding

Active bleeding defined mucosal lesions (eg, angioectasia, tumour, 

varices, Dieulafoy’s lesion or diverticulum)

Ulcer (eg, ulcerated mucosa or tumour)

Others*

Suspected source of bleeding

Nonbleeding mucosal lesions (eg, angioectasia, varices [without

major stigmata], tumour without ulcer, others*)

Fresh blood localization without definite lesion identified†

Red flag‡

Capsule regional transit abnormality

*Other rare findings decided by investigators and endoscopists based on clin-
ical scenario; †Once the specific lesion accounted for the fresh blood seen is
found on further investigation, the fresh blood or ‘localization without definite
lesion identified’ is considered to be a ‘definite finding’ on CE; ‡Red flag is
considered to be an alert for possible underlying luminal pathology but is not
a diagnostic finding
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represent one patient with a large oozing cecal angioecta-
sia). No patients with bleeding lesions or fresh blood seen
were anticoagulated at the time of CE. Of the eight patients
with a definite, probable or suspected lesion within the
reach of standard endoscopy, no patient had undergone pre-
CE endoscopy by an endoscopist from the authors’ centre.
Five of these eight patients had successful endoscopic treat-
ment of the bleeding source. The percentage of patients
with a bleeding source within reach of routine endoscopy
but missed during pre-CE endoscopy was significantly higher
for those patients having endoscopy only in the community
than at the authors’ centre: 30% (eight of 27) versus 0%
(zero of 19), P=0.014.

Comparing the obscure-overt bleeding group with the
obscure-occult group, there was no significant difference in
diagnostic yield from CE (Table 4). In the present study,
12 patients (26%) had a definite, probable or suspected lesion
within the reach of EGD (n=1), push enteroscopy (n=6), ret-
rograde enteroscopy through the stoma (n=1) or colonoscopy
(n=4).

In 38 patients (83%), there were lesions not reachable by
enteroscopy. The diagnostic yield of CE in these 38 patients
was: 34% (13 of 38) for definite or probable source of bleeding;
24% (nine of 38) for suspected source of bleeding; and the
overall diagnostic yield was 58% (22 of 38). Even after the four
patients who had diagnostic findings on pre-CE push
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TABLE 3
Eight cases of obscure gastrointestinal bleeding with the bleeding source within reach of the standard endoscope in
patients who had endoscopy performed before capsule endoscopy (CE) by one or more community-based endoscopist(s)

Push Definite Suspected
Case Age/sex EGD Colonoscopy SBFT enteroscopy CE finding findings Final diagnosis Follow-up

1 43/F 6 3 1 1 RTA* Ulcerated GIST Surgery

at the fourth duodenum

2 46/F 2 2 1 0 Fresh blood in the stomach Bleeding Cameron ulcer Hernia repair

3 82/F 1 1 0 0 Fresh blood  in the jejunum Angioectasia found in the Treated 

proximal jejunum endoscopically

4 61/M 4 1 1 1 Distal SB ulcer Two surgical staples with large 

SB ulcer close to the stoma

5 74/F 2 2 0 0 Oozing cecal angioectasia Cecal angioectasia Treated

endoscopically

6 78/M 3 1 1 0 Oozing cecal angioectasia Cecal angioectasia Treated

endoscopically

7 78/M 2 2 1 0 Large cecal Cecal angioectasia Treated

angioectasia endoscopically

8 86/M 1 1 0 1 Fresh blood in the colon Oozing angioectasia Treated 

in the ascending colon endoscopically

*Capsule regional transit abnormality (RTA ): normal small bowel (SB) mucosa pressed against the camera window and stopped for 40 min in the proximal SB.
When the capsule popped through, it failed to demonstrate the tumour or any mucosal abnormalities. EGD Esophagogastroduodenoscopy; F Female; GIST
Gastrointestinal stromal tumour; M Male; SBFT Small bowel barium follow-through

Figure 1) A large cecal angioectasia

TABLE 2
Diagnostic findings of capsule endoscopy (CE) in 
46 patients

Number of Diagnotic
CE findings cases (D+S) yield (D+S)

Stomach Fresh blood in the cardia* 1 D

Small bowel Angioectasia† 2+8 D+S

Ulcer 5 D

Ulcerated or oozing tumor 3 D

Varices 3+1 D+S

Oozing Meckel’s diverticulum 1 D

Fresh blood in the jejunum* 1 D

Colon Oozing cecal angioectasia 2 D

Large cecal angioectasia 1 S

Fresh blood in the cecum* 1 D

Total 29 63%

(19+10) (41%+22%)

*Fresh blood localization without definite lesion identified’ was considered to
be a definite finding on CE after the lesion (ulcer and angioectasia) was found
on further investigation. None of these patients was on anticoagulation therapy
during CE; †Including a case of radiation ileopathy with oozing angioectases.
CE Capsule endoscopy; D Definite source of bleeding; 
S Suspected source of bleeding
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enteroscopy by the tertiary centre endoscopists were excluded
(all of whom had further distal lesions on CE), the diagnostic
yield of CE in the remaining 34 patients was still high: 32%
(11 of 34) for definite or probable source of bleeding and 21%
(seven of 34) for suspected source of bleeding, for an overall
diagnostic yield of 53% (18 of 34). Of the 38 patients,
20 patients (53%) had obscure-overt bleeding and 18 patients
(47%) had obscure-occult bleeding. There was no significant
difference in diagnostic yield between the obscure-overt and
obscure-occult groups (P=0.917).

‘Fresh blood localization without definite lesion identified’
was present in three patients. A specific lesion was found in
each case after further investigation: a bleeding Cameron’s
ulcer (n=1) or an angioectasia (n=2) (Table 2). Therefore,
‘fresh blood localization without definite lesion identified’ was
considered to be a ‘definite’ or ‘probable’ finding on CE among
all three cases. Among the eight patients with capsule RTA,
six had underlying small bowel pathologies. In one patient,
acute duodenal angulation was blamed for RTA after a normal
push enteroscopy. The eighth patient with RTA will undergo
further investigation such as standard or computed tomogra-
phy enteroclysis if her anemia persists. There were a total of
three patients in the study who had a history of bowel surgery
with the possibility of adhesions. RTA was present in one of
these patients due to underlying small bowel anastomotic
varices and presumed anastomotic strictures.

DISCUSSION
In agreement with most other studies, we found that CE had a
high diagnostic yield in obscure bleeding, namely, 63% (41%
for definitive or probable and 22% for suspected causes).
However, in contrast to many other studies, we noted that in
28% (12 of 42) of cases the lesion was within the reach of con-
ventional endoscopy. A recent study from another Canadian

expert centre (28) also found that 28% (23 of 83) of lesions
found on CE were within the reach of conventional endoscopy
and were missed by primary endoscopy. This figure provides a
guideline for each clinician to determine whether repeat con-
ventional repeat endoscopy is preferable to CE in obscure GI
bleeding. That only a minority of these within-the-reach-of-
conventional-endoscopy lesions were, in fact, found at con-
ventional endoscopy emphasizes the importance of ‘repeat
endoscopy’ being done by an endoscopist with an interest in
this area. This is underscored by our finding that there was a
statistically significant higher chance of endoscopy done at our
university centre finding a bleeding source than if the
endoscopy was done in the community. Our findings differ
from other studies, probably because of differences in patient
selection, quality of pre-CE endoscopic investigation and non-
standardized interpretation on CE imaging.

The major limitations of the present study are its retrospec-
tive nature and lack of long-term follow-up data. Besides the
agreement of some patients to undertake a second-opinion
endoscopy at our centre, there was no predefined standard in
selecting patients for repeat endoscopy. We did not evaluate
the quality of endoscopic evaluations made in the community.
In the present study, CE and push enteroscopy proceduralists
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Figure 2) Oozing of the same cecal angioectasia

Figure 3) Colonoscopic view of the same cecal angioectasia. It was
treated using argon plasma coagulation

TABLE 4
Diagnostic yields of capsule endoscopy among obscure-
overt and obscure-occult bleeding groups

Definite/probable Suspected source
source (n=9) (n=10) Overall

Obscure-overt 11 (44%) 5 (20%) 16 (64%)

(n=25)

Obscure-occult 8 (38%) 5 (24%) 13 (62%)

(n=21)

Overt versus occult P=0.93
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were not blinded to one another, potentially influencing inter-
pretation of the second test. There was also potential referral
bias in our study. Because the procedure and cost of the wire-
less capsule were not covered by the Canadian health care sys-
tem, unlike in some other countries, there was potential bias
for both patients and physicians to choose second-look
endoscopy over CE. Due to the retrospective nature of this
study and relatively small numbers, we were unable to generate
predictors for lesions best identified by each procedure. Future
prospective randomized trials should address these limitations.
In the present study, we found several small bowel tumours
that were missed by SBFT. This reiterates the poor sensitivity
of SBFT in the investigation of obscure GI bleeding (2). A
recent study (22) specifically demonstrated the superior diag-
nostic yield of CE to that of SBFT in small bowel disease, and
some authors have recommended that CE replace SBFT in the
investigation of obscure GI bleeding (22,29). Furthermore, in
a recent study (30), CE detected small bowel ulcers in three
patients with normal results from state-of-the-art biphasic
enteroclysis using barium and methylcellulose.

During the past year, we have averted many CE studies by
finding a significant lesion on second-look endoscopy and
enabling endoscopic intervention. Given the current cost of CE
and its inability to intervene therapeutically, sample tissue, or
examine the stomach and colon in their entirety, CE should not,
at least at the current time, replace push enteroscopy in the algo-
rithm of investigation for obscure GI bleeding (31,32,33). This
is supported by our observation and the results of other studies
(32) that the vast majority of bleeding lesions are located with-
in reach of an enteroscope or colonoscope with the potential for
therapeutic intervention (32). In a canine study (34), push
enteroscopy demonstrated a higher diagnostic yield within the
reach of the endoscope than that from CE (94% versus 53%,

respectively). We illustrated several scenarios where CE could
miss important diagnostic findings (35).

CONCLUSIONS
The current study demonstrates a high diagnostic yield of
CE for both definite and suspected bleeding sources in
patients with obscure GI bleeding. CE was also valuable in
diagnosing and localizing the source of non-small bowel GI
bleeding. However, our study revealed a high percentage of
cases with a source of bleeding within reach of a push
enteroscope or colonoscope. Furthermore, all such cases
referred for CE came from the community as opposed to
patients who had undergone enteroscopy and/or repeat
colonoscopy by a tertiary centre endoscopist from our cen-
tre. Possible explanations to account for a higher yield by
this group include: benefits of a ‘second look’; the endo-
scopist’s interest, training and skills; or the progression of
underlying disease between the two endoscopies. This study
suggests that in a tertiary endoscopy centre, a second-look
endoscopy, including a push enteroscopy and in selected cases,
repeat colonoscopy, be performed in patients with obscure
GI bleeding before proceeding with CE. Under circum-
stances where push enteroscopy or experienced endoscopists
are not available, CE maybe used to investigate obscure GI
bleeding after unexplanatory initial endoscopy because of its
seemingly high diagnostic yield.

DISCLOSURE: The authors have no financial interest in Given
Imaging and received no funding for any capsule studies.

ACKNOWLEDGEMENT: We are indebted to Dr Dennis 
M Jensen who has suggested that fresh appearing blood without
defined lesion seen should be classified as ‘fresh blood localization
without definite lesion identified’.

Tang et al

Can J Gastroenterol Vol 18 No 9 September 2004564

REFERENCES
1. American Gastroenterological Association medical position statement:

Evaluation and management of occult and obscure gastrointestinal
bleeding. Gastroenterology 2000;118:197-201.

2. Zuckerman GR, Prakash C, Askin MP, Lewis BS. AGA technical
review on the evaluation and management of occult and obscure
gastrointestinal bleeding. Gastroenterology 2000;118:201-21.

3. Van Gossum A. Obscure digestive bleeding. Best Pract Res Clin
Gastroenterol 2001;15:155-74.

4. Zaman A, Katon RM. Push enteroscopy for obscure gastrointestinal
bleeding yields a high incidence of proximal lesions within reach of
a standard endoscope. Gastrointest Endosc 1998;47:372-6.

5. Chak A, Koehler MK, Sundaram SN, Cooper GS, Canto MI, 
Sivak MV Jr. Diagnostic and therapeutic impact of push
enteroscopy: Analysis of factors associated with positive findings.
Gastrointest Endosc 1998;47:18-22.

6. Howard OM, Buchanan JD, Hunt RH. Angiodysplasia of the colon.
Experience of 26 cases. Lancet 1982;2:16-9.

7. Landi B, Tkoub M, Gaudric M, et al. Diagnostic yield of push-type
enteroscopy in relation to indication. Gut 1998;42:421-5.

8. Hayat M, Axon AT, O’Mahony S. Diagnostic yield and effect on
clinical outcomes of push enteroscopy in suspected small-bowel
bleeding. Endoscopy 2000;32:369-72.

9. Iddan G, Meron G, Glukhovsky A, Swain P. Wireless capsule
endoscopy. Nature 2000;405:417.

10. Meron GD. The development of the swallowable video capsule
(M2A). Gastrointest Endosc 2000;52:817-8.

11. Swain P. Wireless capsule endoscopy. Gut 2003;52(suppl IV):iv48-50.
12. Ginsberg GG, Barkun AN, Bosco JJ, et al. Wireless capsule

endoscopy. Gastrointest Endosc 2002;56:621-4.

13. Rosch T. Small-bowel endoscopy. Endoscopy 2002;34:896-9.
14. Ell C, Remke S, May A, Helou L, Henrich R, Mayer G. The first

prospective controlled trial comparing wireless capsule endoscopy 
with push enteroscopy in chronic gastrointestinal bleeding.
Endoscopy 2002;34:685-9.

15. Scapa E, Jacob H, Lewkowicz S, et al. Initial experience of wireless-
capsule endoscopy for evaluating occult gastrointestinal bleeding
and suspected small bowel pathology. Am J Gastroenterol
2002;97:2776-9.

16. Saurin JC, Delvaux M, Gaudin JL, et al. Diagnostic value of
endoscopic capsule in patients with obscure digestive bleeding:
Blinded comparison with video push-enteroscopy. Endoscopy
2003;35:576-84.

17. Mylonaki M, Fritscher-Ravens A, Swain P. Wireless capsule
endoscopy: A comparison with push enteroscopy in patients with
gastroscopy and colonoscopy negative gastrointestinal bleeding.
Gut 2003;52:1122-6.

18. Jensen DM, Dulai G, Lousuebsakul V, et al. Diagnostic yield of
capsule endoscopy in patients with severe GI bleeding of obscure
origin, subsequent recommendations, and outcomes. Gastrointest
Endosc 2002;55:A127. (Abst)

19. Lewis BS. Capsule endoscopy in clinical practice. Gastrointest
Endosc 2002;55:A125. (Abst)

20. Mylonaki M, Fritscher-Ravens A, Swain PC. Clinical results of
wireless capsule endoscopy. Gastrointest Endosc 2002;55:A146.
(Abst)

21. Lo SK, Tabibzadeh S, Fisher HA, Papadakis KA, Dea S. Wireless
capsule endoscopy (WCE) in the assessment of small bowel
pathology. Am J Gastroenterol 2002;97:S302. (Abst)

tang.qxd  8/19/2004  2:37 PM  Page 564



CE  in obscure GIB

Can J Gastroenterol Vol 18 No 9 September 2004 565

22. Costamagna G, Shah SK, Riccioni ME, et al. A prospective trial
comparing small bowel radiographs and video capsule endoscopy for
suspected small bowel disease. Gastroenterology 2002;123:999-1005.

23. Janowski D, Toth L, Wolff R, Mitty R, Lopez M, Cave DR. Video
capsule endoscopy: Early observations on its role in the diagnosis
and management of obscure gastrointestinal bleeding. Gastrointest
Endosc 2002;55:A128. (Abst)

24. Lo SK, Fisher HA, Tabibzadeh S, et al. Utility of wireless capsule
endoscopy in a community-based open access referral center.
Gastrointest Endosc 2002;55:A130. (Abst)

25. Van Gossum A, Hittelet A, Francois E, Schmit A, Deviere J. 
A prospective comparative study of push and wireless-capsule
enteroscopy in patients with obscure digestive bleeding. Acta
Gastroenterol Belg 2003;66:199-205.

26. Tang SJ, Zanati S, Dubcenco E, et al. Capsule endoscopy regional
transit abnormality: A sign of underlying small bowel pathology.
Gastrointest Endosc 2003;58:598-602.

27. Tang SJ, Zanati S, Dubcenco E, et al. Diagnosis of small bowel
varices by capsule endoscopy. Gastrointest Endosc 2004. (In press).

28. Faigel DO, Fennerty MB. “Cutting the cord” for capsule endoscopy.
Gastroenterology 2002;123:1385-8.

29. Fleischer DE. Capsule endoscopy: The voyage is fantastic – will it
change what we do? Gastrointest Endosc 2002;56:452-6.

30. Liangpunsakul S, Chadalawada V, Rex DK, Maglinte D, Lappas J.
Wireless capsule endoscopy detects small bowel ulcers in patients
with normal results from state of the art enteroclysis. Am J
Gastroenterol 2003;98:1295-8.

31. Go K, Pluta K, Enns R. Impact of capsule endoscopy: How many of
the lesions can be reached with a standard endoscopic exam? Can J
Gastroenterol 2004;18(Suppl A):183. (Abst)

32. Jensen DM. Current diagnosis and treatment of severe obscure GI
hemorrhage. Gastrointest Endosc 2003;58:256-66.

33. Tang SJ, Haber GB. Capsule endoscopy in obscure gastrointestinal
bleeding. Gastrointest Endosc Clin N Am 2004;14:87-100.

34. Appleyard M, Fireman Z, Glukhovsky A, et al. A randomized trial
comparing wireless capsule endoscopy with push enteroscopy for
the detection of small-bowel lesions. Gastroenterology
2000;119:1431-8.

35. Tang SJ, Zanati S, Dubcenco E, et al. Lowering the miss rate in
wireless capsule endoscopy: Capsule endoscopy regional transit
abnormality revisited. Gastrointest Endosc 2004. (In press).

tang.qxd  8/19/2004  2:37 PM  Page 565



Submit your manuscripts at
http://www.hindawi.com

Stem Cells
International

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

MEDIATORS
INFLAMMATION

of

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Behavioural 
Neurology

Endocrinology
International Journal of

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Disease Markers

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

BioMed 
Research International

Oncology
Journal of

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Oxidative Medicine and 
Cellular Longevity

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

PPAR Research

The Scientific 
World Journal
Hindawi Publishing Corporation 
http://www.hindawi.com Volume 2014

Immunology Research
Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Journal of

Obesity
Journal of

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

 Computational and  
Mathematical Methods 
in Medicine

Ophthalmology
Journal of

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Diabetes Research
Journal of

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Research and Treatment
AIDS

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Gastroenterology 
Research and Practice

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Parkinson’s 
Disease

Evidence-Based 
Complementary and 
Alternative Medicine

Volume 2014
Hindawi Publishing Corporation
http://www.hindawi.com


