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Abstract

Obscure gastrointestinal bleeding is defined as bleeding of 
unknown origin that persists or recurs (i.e. recurrent or persistent 
iron deficiency anemia, fecal occult blood test positivity or visible 
bleeding) after a negative initial workout that necessarily includes 
gastroscopy and colonoscopy. In clinical practice, small bowel 
capsule endoscopy is recommended as a third stage examination in 
these patients, since it is a simple, safe, non-invasive and reliable 
test. To date there are three available small bowel capsule systems 
that have gained FDA approval and their diagnostic yield has shown 
to be superior to other diagnostic modalities for the investigation of 
the small bowel in patients with obscure gastrointestinal bleeding. 
The test should be performed as close to the bleeding episode as 
possible and the administration of a purgative bowel preparation 
before the administration of capsule endoscopy is recommended 
by the European Society of Gastrointestinal Endoscopy (ESGE). 
Issues that still remain to be solved are the definition of bleeding 
lesions and what really represents a positive finding, as well as 
the question of whether the outcome of patients with obscure 
gastrointestinal bleeding is altered after the test, i.e. to better 
define subgroups of patients that will mostly benefit from capsule 
endoscopy. In the future small bowel capsule endoscopy might be 
able to get guided, while tissue samples might be available as well.  
(Acta gastro enterol. belg., 2016, 79, 355-362).

Definition of obscure gastrointestinal bleeding

Obscure gastrointestinal bleeding (OGIB) is 
traditionally defined as bleeding of unknown origin 
that persists or recurs (i.e. recurrent or persistent iron 
deficiency anemia, fecal occult blood test positivity 
or visible bleeding) after a negative initial workout 
including gastroscopy, colonoscopy, small bowel barium 
follow through or enteroclysis and push enteroscopy 
(1). Bleeding of obscure origin is further subdivided in 
two clinical entities: i) Obscure – occult, as manifested 
by recurrent iron-deficiency anemia and/or recurrent 
positive fecal occult blood test results, ii) Obscure – overt, 
with recurrent passage of visible blood (hematochezia / 
melena) (1). However, it should be noted that according 
to the American College of Gastroenterology recently 
published guidelines, it is recommended that the term 
obscure gastrointestinal bleeding should be reserved 
for patients in whom a source of bleeding cannot be 
identified anywhere in the gastrointestinal tract, whereas 
the term “small bowel bleeding” should be proposed as a 
replacement for the previous classification of OGIB (2).

Obscure gastrointestinal bleeding and capsule 
endoscopy

The investigation of obscure gastrointestinal bleeding 
has been one of the main indications of small bowel 
capsule endoscopy (CE) in recent years (3). The European 
Society of Gastrointestinal Endoscopy (ESGE), in its 
recently published guidelines recommends small bowel 
video capsule endoscopy as the first line investigation in 
patients with obscure gastrointestinal bleeding (strong 
recommendation, moderate quality evidence) (4).

Technical properties of small bowel capsule 
endoscopy

The capsule endoscope is a disposable, small, 
swallowable, wireless, miniature camera which allows 
us to get a direct visualization of the gastrointestinal 
mucosa. The initial capsule endoscope was developed 
by Given Imaging (Yoqneam, Israel) and approved in 
Europe by the European Medicines Agency and in the 
United States by the Food and Drug Administration 
(FDA) in 2001 (5). To date this technique is available 
in over 4500 gastrointestinal centers throughout the 
world, while four more companies (Olympus Optical 
Co, Tokyo - Japan.; IntroMedic Company Ltd, Seoul, 
Korea; Chongqing Jinshan Science and Technology 
Co, Beijing – China; CapsoVision Inc, Saratoga, CA – 
U.S.A.) have produced small bowel capsules (6). The 
five available small bowel capsule systems with their 
technical properties are presented in table 1.

Is bowel preparation needed before the test?

One of the first studies reporting on this matter 
published by our group, based on 80 patients, showed 
that a bowel preparation with 2 liters of polythylene 
electrolyte solution (PEG), before capsule endoscopy 
enhanced the diagnostic yield compared with fasting or 
clear liquid diet (65% vs 40%, p=0.003) (7). Although 
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those with a high bleeding potential (P2). According 
to a classification proposed by our group (53), findings 
are considered positive if they are the actual source 
of bleeding, while lesions suspected to be the source 
are classified as findings of uncertain significance. 
Using the strict criteria adopted in our classification 
we reported a diagnostic yield of 41.6% for positive 
findings in patients subjected to capsule endoscopy for 
the investigation of obscure gastrointestinal bleeding. 
The most common positive findings were multiple or 

the question whether bowel preparation is actually 
needed has been debated by other studies showing no 
benefit (8,9), a meta-analysis published in 2009 has 
shown that it is beneficial since we do acquire better 
images (small bowel visualization quality), achieving an 
increased diagnostic yield (10).

Based on these reports the European Society of 
Gastrointestinal Endoscopy (ESGE) guidelines in 2009 
recommend the use of purgative bowel preparation since 
it would enhance the diagnostic yield of small bowel 
examination during the video capsule endoscopy test 
(2). As to whether a bowel preparation of 4 liters of 
PEG would be of added benefit, a meta-analysis has 
shown that the diagnostic yield of small bowel capsule 
endoscopy is similar when 2 and 4 liters of purgative 
solution is used (11). Finally, it should be noted that 
ingesting a small amount of PEG during and not before 
the CE procedure has been shown to improve the image 
quality and completion rate to the cecum (12).

Diagnostic yield of capsule endoscopy in patients 
with obscure gastrointestinal bleeding

The diagnostic yield of CE in patients with obscure 
gastrointestinal bleeding has been demonstrated in a 
number of comparative studies (table 2), which show 
that capsule endoscopy is superior to push enteroscopy 
(50-74% vs 19-38%) (13-20), barium follow through 
(30-55% vs 3-7%) (21-23), computed tomography 
enteroclysis/enterography (38-78% vs 22-88%) (24-33), 
intraoperative enteroscopy (74.4% vs 68%) (34,35), 
double balloon enteroscopy (54-80% vs 56-65%) (36-
46) and angiography (53-72% vs 20-56%) (47,48). 
The diagnostic yield of small bowel capsule endoscopy 
also appears to be high in the subset of patients with 
iron deficiency anemia after a negative endoscopic 
evaluation of the upper and lower gastrointestinal tract 
(49-52). However, it is of note that not only in the above 
mentioned studies, but in many others published in the 
literature, the diagnostic yield of CE in patients with 
obscure bleeding varies considerably. These immense 
variations among reports clearly reflect differences in 
image interpretation, since a consensus on what represents 
a positive finding has not been reached as yet. According 
to the classification proposed by Saurin et al (15), 
lesions found in capsule endoscopy are differentiated to 
those with an intermediate bleeding potential (P1) and 

Table 1. — FDA approved small bowel capsule systems

Name Company Size (mm) Weight (g) View Images/sec Battery life (hours)
Pllcam SB3 Given imaging 11 x 26 3,45 0o 2-6 AFR* 8-14
Endocapsule Olympus 11 x 26 3,5 145o 2 9
MiroCam Intromedic 11 x 24 3,3 170o 3 11
OMOM Chongqing Jinshan 13 x 27,9 6 140o 2 6-8
Capso Vision CapsoVision Inc 11 x 31 - 360o 3 15

* AFR = Adapted Frame Rate

Author Year Methods Diagnostic yield

Lewis S, et al 2002 CE vs PE 55% vs 30%

Ell C, et al 2002 CE vs PE 66% vs 28%

Suarin J, et al 2003 CE vs PE 69% vs 38%

Meta A, et al 2004 CE vs PE 74% vs 19%

Triester S et al 2005 CE vs PE 56% vs 26%

deLeusse A, et al 2007 CE vs PE 50% vs 24%

Shidu R, et al 2008 CE vs PE 47% vs 30%

Costamagna G, et al 2002 CE vs BFT 40% vs 20%

Laine L, et al 2010 CE vs BFT 30% vs 7%

Voderholzer et al 2003 CE vs CTE 50% vs 24%

Zhang B, et al 2010 CE vs CTE 72% vs 30%

Auprich J 2011 CE vs CTE 38% vs 88%

Milano et al 2011 CE vs CTE 78% vs 22%

Huprich J, et al 2011 CE vs CTE 38% vs 88%

Khalife S, et al 2011 CE vs CTE 53% vs 34%

Jeon S, et al 2014 CEvs CTE 64% vs 16%

Hartmann D et al 2007 CE vs IOE 74.4% vs 68%

Hadithi M, et al 2006 CE vs DBE 80% vs 60%

Kameda N, et al 2008 CE vs DBE 72% vs 65%

Arakama D, et al 2009 CE vs DBE 54% vs 64%

Teshima C et al 2011 CE vs DBE 62% vs 56%

Shishido T, et al 2012 CE vs DBE 44.9% vs 53.4%

Saperas et al 2011 CE vs ANG 72% VS 56%

Leung W, et al 2012 CE vs ANG 53.3% vs 20%

CE, capsule endoscopy ; PE, push enteroscopy ; BFT, barium 
follow-through ; CTE, computed tomography enteroclysis/
enterography ; DBE, double-balloon enteroscopy ; ANG, 
angiography

Table 2
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yield of small bowel capsule endoscopy in the setting 
of bleeding of obscure origin there is still uncertainty 
among the investigators as of how should they interpret 
the findings noted. Although multiple angiodysplasias 
or those actively bleeding could be the bleeding cause, 
how should diminutive or single angiodysplasias be 
interpreted by the investigators? How significant is 
the identification of small erosion or a single aphthoid 
ulceration? Can a tiny polyp covered with normal-
appearing mucosa bleed? Does the mere presence of 
blood in the small-bowel lumen establish a diagnosis? 

bleeding angiodysplasias noted in 56% of the patients  
(figures 1,2), multiple apthoid ulcerations or mucosal 
ulcers noted in 25% of patients (figure 3) and bleeding 
polyps or small bowel tumors noted in 19% of patients 
(figure 4). These results are in accordance with other 
studies suggesting that angiodysplasias (50%), ulcers 
(26.8%) and neoplastic lesions (8.8%) are the most 
common findings in patients with gastrointestinal 
bleeding of obscure origin subjected to capsule endoscopy 
(54) (table 3). However, it has to be noted that despite 
the abundance of literature data regarding the diagnostic 

Fig. 1. — Angiodysplasia of the small intestine Fig. 2. — Actively bleeding angiodysplasia of the small intes-
tine

Fig. 3. — Small bowel ulcer Fig. 4. — Small bowel tumor
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by Neu et al (59) 56 patients were followed up for a 
mean period of 13 months. Outcome change (no further 
bleeding) was noted in 55% of patients with tumors, 
erosions or ulcers, in 56% of those with angiodysplasias 
and in 78% of those with a negative test. As regards 
the long term outcome, in a trial by Lai et al (60) 49 
patients who underwent CE for overt GI bleeding were 
followed up for a mean period of 19 months. According 
to this study 58.3% of patients with angiodysplasias and 
25% of those with ulcers re-bled, while the re-bleeding 
rate was 53.8% and 5.6% for those patients with active 
bleeding and no identifiable cause in CE and those with 
a negative test respectively. In another trial by our group 
we reported on the outcome of a substantial number of 
patients with obscure gastrointestinal bleeding subjected 
to small bowel capsule endoscopy, after a 2 year follow 
up period. According to our results CE affected long 
term outcome in a positive way (i.e. complete resolution 
of further bleeding) only in those patients with definitive 
lesions, lesions that can clearly be responsible for the 
bleeding episode and therefore characterize a diagnostic 
test (61). As expected definitive lesions are more likely 
to lead to therapeutic interventions and were finally 
associated with resolution of bleeding. The same results 
were reported by Macdonald et al, since during a long 
term follow up period of 17.3 (±6.2 months) there was a 
statistically significant difference in rebleeding between 
patients with positive and patients with a negative study 
(42% vs 11%, p<0.01) (62).

Despite the undisputable progress in visualizing 
lesions of the small bowel brought in by CE, a substantial 
number of patients with OGIB still remain without a 
diagnosis after the test. The best management of this 
subset of patients is not known and their management 
poses a real challenge in clinical practice. Some 
investigators have suggested that - in cases like these 
- a second look endoscopy (gastroscopy/colonoscopy) 
would be of benefit, since studies have shown that up to 
30% of lesions suspected to be the cause of bleeding are 
within the reach of the esophago-gastro-duodenoscope 
and colonoscope (63-65,). However, such an approach 
has not been implemented in treatment guidelines and 
since CE has proven its superiority versus all other tests 
available for the investigation of the small bowel, one 
reasonably wanders whether a second CE test would 

According to our opinion, findings should be considered 
positive only if they can actually identify the source of 
bleeding, while lesions suspected to be the source have 
to be classified as findings of uncertain significance. 
The construction of a universal classification with which 
all investigators could refer to CE findings is eagerly 
awaited and will definitely be an important advance in 
the use of this technology.

When is the best timing to perform the test?

In patients with obscure gastrointestinal bleeding, 
video capsule endoscopy should be performed as soon 
as possible, i.e as closer to the bleeding episode as 
possible. According to literature data, the earlier to the 
onset of the bleeding episode the capsule endoscopy test 
is performed the greater the diagnostic yield is. Indeed, 
Pennazio et al reported a significant higher diagnostic 
yield of video capsule endoscopy in patients with 
ongoing obscure-overt bleeding (92.3%) as compared 
to patients with obscure-occult bleeding (44.2%) or 
patients with a history of obscure-overt bleeding (12.9%) 
(55). Similar findings were reported by Carey et al, 
since video capsule endoscopy had a significantly higher 
diagnostic yield in patients with ongoing bleeding as 
compared to those with distant overt bleeding (87% vs 
56%, p=0.002) (56). Furthermore, in a study by Yamada 
et al earlier timing of capsule endoscopy achieved a 
higher diagnostic yield for patients with overt obscure 
GI bleeding (57), while in another study by Singh et al 
early deployment of video capsule endoscopy within 3 
days of admission resulted in a higher diagnostic yield 
and therapeutic intervention rate (58).

Does small bowel capsule endoscopy alter the 
short and long term outcome of patients with 
obscure gastrointestinal bleeding?

As regards the short term outcome of patients 
subjected to capsule endoscopy, in the paper by Pennazio 
et al (55), CE significantly affected outcome in patients 
with unexplained ongoing overt bleeding; however 
results were less favorable for patients with previous 
overt and occult bleeding of obscure origin. In a study 

Table 3. — Diagnostic yield of capsule endoscopy according to the cause of bleeding

Pennazio M et al? 
2004

Angiodysplasias 
24%

Crohn’s disease 
6%

Viazis N et al, 
2004

Angiodysplasias 
56%

Ulcers 
25%

Polyps/Tumors 
19%

Pasha S et al, 
2008

Vascular findings 
24%

Inflammatory findings 
18% 

Polyps/Tumors 
11%

Liu K et al,  
2011

Angiodysplasias 
50%

Ulcers 
26,8%

Neoplastic lesions 8,8%

Tenembaum D et al,  
2013

Angioectasias 
25%

Polyps 
22%

Small bowel diverticula 1%
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age ≥ 70 years or the presence of significant lesions 
(67). Furthermore, in a Japanese study cox hazard 
regression analysis revealed that advanced age was a 
predictive factor for re-bleeding after a negative capsule 
endoscopy (68), while in another study angiodysplasias 
and duration of obscure gastrointestinal bleeding > 3 
months were independent prognostic factors associated 
with re-bleeding (69). Finally in two recent studies the 
use of anticoagulants, antiplatelet or non-steroidal anti-
inflammatory drugs after CE were independent risk 
factors associated with rebleeding (70), while the same 
was true for angiodysplasia and duration of OGIB >3 
months (71).

Of course, double-balloon enteroscopy, CT or MR 
enterography should also be considered in patients with 
a negative capsule endoscopy when clinical

suspicion for small bowel pathology persists. Indeed, 
in a study by Postgate et al significant small bowel 
pathology (adenocarcinoma, malignant melanoma, 
varices, stromal tumor and Peutz-Jeughers syndrome 
polyp) was missed at capsule endoscopy in 5 patients, 
but was subsequently detected by alternative modalities 
(72).

Limitations and contraindications of small bowel 
capsule endoscopy

The retention of capsule endoscopy is the main 
complication of the procedure and is defined when the 
device remains in the digestive tract for a minimum of 
2 weeks (73). The frequency of this problem varies and 
ranges from 0% in healthy subjects, to 1.5% in patients 
with obscure gastrointestinal bleeding (74), controlled 
remotely. CE has also some clinical limitations which 
are problems in sizing and locating small bowel lesions.

Conclusion and future directions

Management of patients with gastrointestinal bleeding 
of obscure origin remains a challenging problem in 
clinical practice. When a bleeding source is not identified 
in upper or lower GI endoscopy, the small bowel is 
interrogated and wireless capsule endoscopy has become 
the method of choice for this purpose. In the future CE 
may be used to determine medical response to therapy, 
while new capsules might be able to be controlled 
remotely, to provide tissue for histological examination 
in addition to improved views and extended battery life 
for visualization of the entire small intestine (78,79). 
These changes would help us identify more lesions in 
patients subjected to the test for the investigation of small 
bowel bleeding and therefore increase the diagnostic 
yield of capsule endoscopy in this main indication. 
Moreover, the use of devices for SBCE equipped with 
more than one camera, with lateral viewing, with digital 
chromoendoscopy and high definition imaging might be 
a reality in the years to come (80). Indeed, a magnetically 
guided capsule endoscopy has been developed jointly 

benefit these patients. According to the results reported 
in our latter study (61), there is a subgroup of this 
population that will indeed benefit from a second look 
capsule endoscopy. This subgroup consists of patients 
whose presentation changed from occult to overt and 
those with a drop in hemoglobin 4g/dL or more. We 
can therefore suggest that patients with OGIB and a 
non diagnostic first CE should be spared from further 
invasive testing and energies should be redirected toward 
the best option, namely a second look CE, only if they 
present for the first time with an overt bleeding episode 
(hematochezia/melena) or if they drop their hemoglobin 
by at least 4g/dL. Management of the remaining patients 
is unfortunately considered problematic and further 
studies should be carried out in order to identify the best 
diagnostic algorithm that need to be followed. Although 
it is logical for one to wander why bleeding lesions seen 
on the second look capsule endoscopy were missed by 
the first test, no certain explanation can be given. Could 
it be that as CE propels itself through the small intestine 
certain areas of the jejunal or ileal mucosa are not seen? 
This is a logical explanation, albeit difficult to be proven. 
Could it be that lesions in the terminal ileum are missed 
in cases that CE does not reach the cecum during the life 
span of its battery? This was indeed the case in certain 
instances; however incomplete visualization of the small 
intestine was not a predictive factor of a diagnostic 
second look capsule endoscopy test. Could it be that 
certain lesions, such as angiodysplasias are not bleeding 
at the time of the CE and therefore are not seen? This 
is also a plausible explanation, since angiodysplasias of 
the small intestine were the commonest finding during 
the second look CE and it can be hypothesized that 
they were not bleeding “enough” during the first test 
in order to be visualized. The fact that only patients 
with a significant drop in hemoglobin or those whose 
bleeding presentation changed from occult to overt had 
a diagnostic second look test, theoretically could give 
some support to the above hypothesis. To further support 
our hypothesis that lesions can be missed during the first 
capsule test, a study by Triantafyllou et al investigated the 
added benefit of dual head capsule (Pillcam Colon Given 
Imaging, Yoqneam, Israel) in patients investigated for 
small bowel pathology. The study revealed that each dual 
head camera misses 40% of the significant findings and 
30% of the findings of uncertain significance detected 
by the other one. The authors state, that although it is not 
clear why this happens, one possible explanation could 
be that because the capsule endoscope is trembling and 
rotating in the small bowel lumen, there might be blind 
spots along its passage that can be detected on a second 
camera recording (66).

Several studies have also tried to identify predictors 
of rebleeding in patients subjected to capsule endoscopy 
for the investigation of obscure gastrointestinal bleeding. 
In a recent publication by Canas-Ventura et al, one 
third of the patients presented with rebleeding after 
CE; risk factors were hemoglobin levels < 8 g/dL, 
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by Olympus Medical Systems Corporation and Siemens 
Healthcare and has already been tested versus high 
definition gastroscopy in a comparative study of 85 
patients with a clinical indication for gastric examination 
with promising results (81). Future projects also include 
the NEMO and VECTOR capsules. A consortium funded 
by the European Union, worked on NEMO (Nano based 
capsule-Endoscopy with Molecular Imaging and Optical 
biopsy) project, with main aim to combine capsule 
endoscopy with nano-based molecular recognition that 
would highlight cancerous and precancerous lesions 
in the GI tract (82). Versatile Endoscopy Capsule 
for gastrointestinal TumOr Recognitions and therapy 
(VECTOR) is another project funded by the European 
Union, aiming to develop a miniaturized robotic wireless 
endoscope for both diagnosis and therapy in the human 
digestive tract, with particular focus on the diagnosis and 
treatment of gastrointestinal cancer and its precursors 
(83). Results on clinical trials regarding these projects 
are eagerly awaited.

Do’s and Don’ts for small bowel capsule endos-
copy

1. Small bowel capsule endoscopy should be the first-
line investigation in patients with obscure gastrointesti-
nal bleeding after a negative upper and lower gastroin-
testinal endoscopy

2. Do capsule endoscopy as close to the bleeding epi-
sode as possible

3. Do double balloon enteroscopy in patients with 
positive findings in capsule endoscopy

4. Don’t routinely perform a second look endoscopy 
before capsule endoscopy in patients with obscure 
gastrointestinal bleeding or iron deficiency anaemia.
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