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Obscure gastrointestinal bleeding: difficulties in comparing
CT enterography and video capsule endoscopy
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Abstract A paper reports the results of a retrospective study
that was designed to evaluate the potential role of video
capsule endoscopy (VCE) in elucidating the cause of bleeding
in patients with obscure gastrointestinal bleeding (OGIB) for
whom CT enterography was negative. The authors highlight
the limitations of dual-phase CT enterography for the detec-
tion of flat lesions of the small bowel such as ulcers, angio-
dysplasias or arteriovenous malformations, and confirm the
superiority of VCE for the detection of this category of
lesions. This commentary discusses some of the issues raised.
Key Points
• Video capsule endoscopy surpasses CT enterography in
detecting flat small bowel lesions.

• Retrospective VCE and CTenterography findings in obscure
bleeding need further evaluation.

• A fair and unbiased comparison of the two investigations
is still needed.

Heo et al. present the results of a retrospective study that was
designed to evaluate the potential role of video capsule en-
doscopy (VCE) in elucidating the cause of bleeding in patients
with obscure gastrointestinal bleeding (OGIB) for whom CT
enterography was negative [1]. The authors performed an
interesting study involving 30 patients with negative CTenter-
ography who had further VCE. A definite diagnosis was made
for 17 patients (17/30; 57%) owing to the findings at VCE
and, overall, 23% of patients received specific treatment on
the basis of VCE findings. Their results highlight the limita-
tions of dual-phase CT enterography for the detection of a
specific category of small bowel lesions and confirm the
superiority of VCE for the detection of the same category of
lesions. Heo et al. have designed their study in this way
because at their institution CT enterography is the initial
investigation in patients with OGIB and their study design is
directly derived from their actual algorithmic approach [1].

Using a reversed algorithm, Agrawal et al. recently found
similar results for CT enterography in terms of detection of
small bowel lesions [2]. They used CTenterography in patients
with OGIB for whomVCEwas negative. Using dual phase CT
enterography, they did not detect the cause of bleeding in any
of the 11 patients with occult OGIB and negative VCE [2].

The results of these two studies can be interpreted in two
different ways. One way should be to definitely consider that
CT enterography has limited or even no value for the evalu-
ation of patients with OGIB and that VCE should be the
favoured test for this indication. The alternative way would
be to admit that these two techniques are complementary and
not competing tests for this elective indication. I must admit
that I strongly agree with the second approach for several
reasons that I will discuss herein.

Because of their study design with inclusion of patients
with negative CT enterography, Heo et al. did not address the
limitations of VCE [1]. In this regard, none of the patients in
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the study by Heo et al. had small bowel tumours [1]. I assume
that this is because they were detected with CT enterography,
so that VCE was not needed. Fortunately, other studies have
highlighted the limitations of VCE for this elective indication.
It has been admitted that detection of a small bowel tumour is
the area in which VCE has the poorest performance. One
reason is that some small bowel tumours are of submucosal
origin and produce little mass effect or displacement so that
they are hardly visible at VCE [3]. Postgate et al. reported five
cases of small bowel tumours missed at VCE [4]. Ross et al.
reported false-negative findings at VCE in 10 out of 15
patients (67%) with small bowel tumours [5]. Baichi et al.
missed three small-bowel tumours out of a series of ten with
VCE [6]. The rate of false-negative findings may reach up to
19% for VCE in the detection of small bowel tumours [7, 8].
This is because VCE shows the mucosal layer only and may
not detect submucosal tumours such as stromal tumours,
leiomyosarcomas, Kaposi's sarcoma, and metastases from
lung cancer, breast cancer and melanoma [9].

Early studies in the gastroenterological literature suggested
that VCE might play a potential role in the detection of small
bowel tumours. However, as experience accumulates, the lim-
itations of this technique are becoming increasingly evident
and recent reports suggest that the detection of small bowel
tumours may not be the preferred indication [4, 10]. When a
small bowel tumour is suspected on VCE, it has to be further
confirmed and characterised by CT in conjunction with enter-
ography or enteroclysis [10, 11]. Conversely, in the case of a
suspected small bowel tumour, negative VCE findings have to
be confirmed by one of these imaging investigations [10, 11].
This strongly questions the use of VCE for this indication, and
suggests that CT enterography or preferably CT enteroclysis
should be favoured.

Heo et al. have conducted a nice study that provides a useful
conclusion [1]. However, the study design is somewhat unfair
from a radiologist’s point of view. In their study, patients were
retrospectively included when they had negative results at CT
enterography, so that there was no direct comparison between
VCE and CT enterography, and the respective values of the
two techniques in this specific situation were not analysed.
Using a larger spectrum of patient population (i.e. those who
had both CT enterography and VCE, irrespective of the result
of the first test performed) the authors would havemade amore
meaningful study.

In the study by Heo et al., VCE findings were classified as
highly relevant with a high bleeding potential (P2), moderately
relevant with an intermediate bleeding potential (P1) or normal
(P0), according to an accepted standard practice [12]. In many
comparative studies, VCE was the test being evaluated but it
also served for some patients as the standard of reference,
which introduces major flaws. In most published studies,
because not all patients received a confirmatory endoscopic
test or had surgery and pathological confirmation, a substantial

proportion of positive findings at VCEwas not fully confirmed
and results were often reported in terms of “diagnostic yield”.
In this regard, Haghighi et al. have reported interesting results
involving 160 patients with OGIB in whom angioectasias,
erosions and ulcers were found in 68%, 29% and 21% of
patients at VCE, supporting the evidence that this test has a
high diagnostic yield [13]. However, the same authors have
found similar or even greater proportions of small bowel
abnormalities in healthy patients who served as controls [13].
It has become evident that Haghighi et al. have pointed out a
critical issue, which is the ability to distinguish between an
actual source of bleeding that needs further therapy, a potential
source of bleeding or even an incidental finding [13].

Another concern raised by the study by Heo et al. is the
validity of the standard of reference [1]. Although I must
admit that they used a well-accepted standard, one critical
point must be addressed. Like many other researchers who
compared VCE with other tests, Heo et al. used the intention
to treat as a reference test in many cases instead of confirma-
tion of VCE findings with other robust tests (i.e. pathological
analysis, double balloon enteroscopy or surgical findings).
Consequently, this approach is likely to be biased because it
was not possible to make sure that all positive findings at VCE
were actually true-positive ones. It may be argued that this
approach favourably overestimated the actual sensitivity of
VCE at the penalty of CT enterography.

One undisputed advantage of CTenterography or CTenter-
oclysis over VCE is the ability to detect extra-enteric abnor-
malities [9, 14]. Some of them (such as the presence of hepatic
metastases in the case ofmalignant small-bowel tumours) may
have a major impact on the therapeutic approach [9], whereas
others (such as the detection of mesenteric mass with focal
calcification and surrounding desmoplastic reaction) may be a
clue to a specific diagnosis [14]. In addition, CT enterography
may show incidental findings in up to 20% of patients, and a
proportion may require additional investigations or alteration
of the therapeutic decision [2, 15].

Another issue that needs further investigation is the occur-
rence of false-positive findings at VCE. Although critical, this
issue, to my knowledge, has rarely been addressed in the
literature. My colleagues and I have recently published a study
that compared VCE and CT enteroclysis in patients with
OGIB [11]. In our series, which included 32 patients, CT
enteroclysis definitely excluded three suspected tumours in
three different patients because of bulges at VCE that were
misinterpreted as possible tumours [11]. False-positive find-
ings at VCE were also recently reported by Hara et al. in two
patients who were erroneously considered as having small
bowel lipomas [16].

Besides the above-mentioned limitations of VCE, another,
which is of major importance, is VCE retention. A retrospective
study from Sweden involving 2,300 examinations reported
VCE retention in 31 patients (1.3%) and 27 of them required
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surgery for VCE removal. More importantly, two patients died
after surgery [17]. I must say that patients with OGIB are
considered to be at low risk of VCE retention, so that this
frequency observed in a more general population should be
lower in patients with OGIB [18]. Finally, in the same study,
20% of VCE examinations were incomplete, with VCE not
reaching the caecum during the recording time [17]. Incom-
pleteness may be a matter of concern, especially when it is
important to exclude small bowel disease.

Although VCE has a high diagnostic yield in patients
with overt OGIB, endoscopists commonly acknowledge that
underlying lesions may be obscured by blood so that more
precise characterisation of causative abnormality must be
obtained by CT enterography. In this regard, although
Agrawal et al. were not able to detect the cause of bleeding
in any of the 11 patients with occult OGIB using CT enter-
ography, they reported that CT enterography depicted the
cause of bleeding in 7/14 patients (50%) with overt OGIB
for whom VCE was inconclusive [2]. These results suggest
a major role for CT enterography in overt OGIB, should the
patient be haemodynamically stable, and confirm that CT
shows better performances when OGIB is overt [19, 20].

To be fair, I have to mention that CT enterography has
major limitations in the evaluation of OGIB. This is because
vascular abnormalities account for 80% of OGIB and espe-
cially angiodysplasia, which accounts for 50–60% of OGIB,
whereas small bowel tumours are found in only 1.6% to 2.4%
of patients undergoing VCE [7, 8]. VCE allows direct visual-
isation of the small bowel mucosa and has a high sensitivity
for the detection of flat lesions such as ulcers, angiodysplasias
or arteriovenous malformations, which are lesions beyond the
reach of the best CT resolution available. In my experience,
VCE shows ulcers and angioectasias that are not visible at CT
enteroclysis [11]. A large number of papers have showed that
among the variable causes of OGIB, the one most commonly
missed at CT enterography was small-bowel angioectasia.

Other questions are emerging from the most recent studies
[16, 20]. Of these, it is important to know to what extent the
use of multiple image acquisitions during different phases
might improve the diagnostic capabilities of CTenterography.
This is a critical issue because multiple phases markedly
increase the radiation dose given to the patient. Using a
triphasic technique including unenhanced, arterial and enteric
phases, Lee et al. were able to detect the cause of OGIB in
16/65 patients (25%); of these, the bleeding lesion was seen
during the arterial phase only in 3 patients [20]. Also using the
triphasic CTenterography technique, Hara et al. reportedmore
limited additional value for multiple phases [16]. These
researchers found a sensitivity of 22% (2/9) for CT enter-
ography in patients with OGIB [16]. In addition, Hara et al.
showed poor detection for mucosal lesions such as ulcers and
vascular malformations, as is the case using a single acquisi-
tion technique [16]. One must admit that, at this time, a high

radiation dose is not so valuable. However, these results were
obtained from small sample sizes so that more studies have to
be done to fully consider the potential benefit of multiple
phase acquisition.

Another question that warrants further investigation is the
better diagnostic performance of CT enteroclysis compared
with CT enterography. At many centres CT enterography is
used instead of CTenteroclysis because it is better tolerated by
the patient and performed more rapidly. However, in my
opinion, this argument is not acceptable. Patients with OGIB
should benefit from the best test available and not from the
most acceptable one. Should the same test combine both
qualities, it can thus be selected. Conversely, if such a test
does not exist, I believe that the most accurate one should be
favoured. At this time there is no crystal-clear answer to that
question, but this should stimulate further studies.

Although the study by Heo et al. reported interesting
results, many questions remain unanswered [1]. Of these,
the most important one is which is the best test depending
on pre-test probability. In other words, is there a specific
group of patients with OGIB in whom one test may be
superior to the other. What is clear to me now, and this is
supported by the existing literature, is that CT enterography
is better than VCE for the detection of small bowel tumours
[11, 21]. Accordingly, the pretest probability of a specific
cause of OGIB should be considered when selecting the
first-line test. In this regard, in patients less than 50 years
of age, small bowel tumour is the most frequent cause of
OGIB [9, 21]. Consequently, CT enterography should be the
favoured test in this specific age category of patients. Simi-
larly, when OGIB is overt, it is reasonable to perform CT
enterography first, and when CT enterography is negative, to
consider VCE as a second-line examination, as has been
nicely shown by Heo et al. [1]. To go further in the right
direction indicated by Heo et al., the design of the study by
Lee et al. should serve as a template for future studies [20].
These authors used a multivariate analysis to find if any
independent variables were significantly associated with a
high diagnostic yield of CT enterography [20]. In my opin-
ion, future comparative studies between diagnostic tests in
OGIB should be done more comprehensively, with respect to
the clinical situation, the patient’s specificity and the impact
on therapy using multiple regression models.

Currently, two different diagnostic approaches to OGIB
exist. The first is based on the use of CT enterography as an
initial test only in patients with contraindications for VCE and
in those with suspected small bowel stricture or tumour [22].
The second suggests that the role of CT enterography may be
expanded to a first-line test in a broader population of patients.
It is clear that CTenterography or CTenteroclysis and VCE are
not competing but complementary techniques, the limitations
of one being overcome by the advantages of the other. Results
from the most recent literature suggest a complementary role
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for CT enterography or CT enteroclysis and VCE in the eval-
uation of patients with OGIB [3, 11]. However, because eco-
nomic pressures favour the use of less expensive strategies, the
two tests will not be performed routinely in the same patient.
The question lies in deciding when one of these two approaches
is the most appropriate.

As a conclusion, I advocate further studies on CT enter-
ography and CT enteroclysis in patients with occult OGIB,
with direct comparisons with VCE, and newer enteroscopy
techniques, such as double balloon and spiral enteroscopy, and
valid confirmation of the positive and negative findings. The
question that remains unanswered is to determine to what
extent CT enterography or CT enteroclysis and VCE are
complementary and not competing techniques. Although
some answers can be found in the literature published to date,
this should be further evaluated by outcome-based, unbiased,
large and well-designed prospective studies.
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We thoroughly appreciate the above commentary with regard to our
original publication, which was designed to evaluate the potential role
of capsule endoscopy in elucidating small bowel lesions in patients
with obscure gastrointestinal bleeding (OGIB) after negative CT enter-
ography. The commentary describes well the limitations of capsule
endoscopy and the advantages of CT enterography in evaluating the
patients with OGIB.

At present, most of the literature recommends capsule endoscopy as
a first-line diagnostic method in evaluating patients with OGIB after a
negative bidirectional endoscopy because of low invasiveness, no need
for sedation and direct visualisation of the small bowel [1]. CT enter-
ography is recommended when capsule endoscopy is not indicated in
cases with suspected small bowel strictures. However, we fully agree
that it is time to expand the indications for CT enterography in evalu-
ating patients with OGIB. From this viewpoint, it is interesting to
suggest, as proposed in the commentary, that CT enterography be
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recommended as a first-line diagnostic test in patients younger than 50
years, considering the limitation of capsule endoscopy in evaluating
small bowel tumours. However, this effort should be based on the
evidence. There have been no studies to elucidate the advantages of
CT enterography in patients with overt OGIB compared with capsule
endoscopy. Indeed, overt bleeding is a definite condition to increase the
diagnostic yield of capsule endoscopy in patients with OGIB [2].

The commentary also mentions, as another advantage, that CT
enterography is able to detect extra-enteric abnormalities in up to
60% [3]. However, more than 50% of patients presented negligible
abnormalities in that study. In CT colonography, only 4.5% have
significant extra-colonic abnormalities [4]. These findings clearly sug-
gest that a considerable number of patients with positive extra-enteric
findings upon CT enterography may receive further unnecessary
investigations.

We totally agree that capsule endoscopy and CT enterography are
complementary tests in patients with OGIB. The present publication
puts forth only one recommendation, namely that capsule endoscopy
should be performed to elucidate the bleeding sources for the small
bowel in patients with OGIB after negative CT enterography. However,
a lot of questions still remain unanswered. Accordingly, the evaluation
of small bowel lesions in patients with OGIB continues to present great
challenges, which further research should clarify.
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Editors note:

Further discussion on this topic should be sent to the Opinions, Com-
ments, Controversies (Opinions) section on the European Radiology
www.european-radiology.org
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