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Abstract: Clinicians currently have access to an expanding range
of diagnostic modalities for assessment of the small intestine when
diagnosing or evaluating the extent of Crohn’s disease. Although
complete endoscopic examination of the colon with a standard
videoendoscope is routine, endoscopic assessment of the entire small
intestine by enteroscopy is not feasible as a routine diagnostic test.
Capsule endoscopy (CE) has gained increasing acceptance as a highly
sensitive small bowel imaging modality, though concerns have been
raised regarding the risk of false-positive examinations and complica-
tions arising from capsule retention proximal to stenotic lesions. This
review will examine current data on the utility of CE in suspected and
established Crohn’s disease in comparison to other modalities such
as push enteroscopy, computed tomography, magnetic resonance
enterography, and small bowel follow-through. Current suggested
indications for CE in patients with known or suspected Crohn'’s disease
will be evaluated in order to offer a potential framework for the safe

and appropriate use of capsule examinations in these patients.

rohn’s disease is a chronic inflammatory bowel disorder

that can involve any portion of the gastrointestinal tract,

with small bowel mucosal inflammation seen in the major-
ity of cases. The diagnosis is made on the basis of a combination
of clinical, biochemical, radiologic, and endoscopic findings, and,
when possible, histologic changes that corroborate the diagnosis. In
most cases, colonoscopy with intubation and examination of the
terminal ileum (ileoscopy) identifies abnormal mucosa accessible
to biopsy. However, as a minority of patients have involvement of
only the more proximal small intestine, a normal ileocolonoscopic
examination does not exclude the diagnosis. In such cases, dedicated
imaging of the small bowel is usually required to either confirm or
exclude Crohn’s disease. Radiologic imaging of the small bowel is
usually sufficient. However, in instances where patients have per-
sistent gastrointestinal complaints and suspected Crohn’s disease
despite normal small bowel imaging and ileocolonoscopy, capsule
endoscopy (CE) can be utilized. CE may also play a role in the rare
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instances where the terminal ileum cannot be intubated
at colonoscopy.

In patients with known Crohn’s disease, dedicated
small bowel imaging is routinely utilized to determine
the presence and extent of small bowel involvement. A
range of endoscopic and radiologic techniques are avail-
able to evaluate the small intestine in these circumstances;
CE is merely one of these options, and clinicians must
decide whether its reported greater sensitivity for mucosal
lesions outweighs its low specificity and inability to assess
extraintestinal structures.

There is a range of potential indications for the use
of CE in patients with established Crohn’s disease. Once
a diagnosis of Crohn’s disease is confirmed and therapy
is initiated, periodic re-assessment may be required to
evaluate treatment responses objectively. Additionally,
CE has the ability to assess for recurrence of mucosal
disease at the anastomosis following surgical resection.
Other possible indications for CE include known Crohn’s
disease with persistent gastrointestinal symptoms or
laboratory abnormalities (eg, iron-deficiency anemia,
raised inflammatory markers) when radiologic and endo-
scopic evaluations are unrevealing. CE can potentially
be employed in all of the above circumstances, as well
as assessment of localized small bowel lesions or inves-
tigation of occult or overt gastrointestinal bleeding in
patients with Crohn’s disease.

This review will first evaluate the utility of CE as
a front-line diagnostic test in patients with suspected
Crohn’s disease and then examine its role in patients
with established disease. In both contexts, published
studies on the performance of CE relative to other small
bowel imaging modalities will be reviewed. Current
data on the complications of capsule examinations will
also be reviewed. Finally, we will attempt to integrate
the findings into a framework to guide appropriate use
of CE in the diagnosis and ongoing management of
Crohn’s disease.
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Figure 1. Small bowel mucosal lesions
demonstrated by capsule endoscopy.
Ulcerated segment of the small intestine
with stenosis identified in a young
woman with suspected Crohn’s

disease (A). Focal ulceration in the
jejunum seen in a young man with iron-
deficiency anemia related to nonsteroidal
anti-inflammatory drug use (B).

Capsule images courtesy of Peter Legnani,
MD, of the Mount Sinai School of Medicine,
New York.

Capsule Endoscopy in the Diagnosis
of Crohn’s Disease

CE is quite sensitive and has a significant yield of abnor-
mal findings in any symptomatic patient population.
One study demonstrated abnormal findings in 95 of
250 patient examinations (38%), with the yield even
higher in patients with suspected Crohn’s disease.’ These
results were confirmed by another small prospective
multicenter study.? However, one must keep in mind
that many of these abnormal findings are not specific for
Crohn’s disease. In fact, minor mucosal abnormalities are
seen in approximately 14% of asymptomatic individuals
(those not taking nonsteroidal anti-inflammatory drugs
[NSAIDs])? and in up to two thirds of people using
NSAIDs regularly.”

The value of CE in patients with suspected Crohn’s
disease is debatable. A number of studies have examined
CE findings in patients with suspected small bowel
Crohn’s disease and found that Crohn’s disease was
diagnosed in 26-71% of cases with previously nega-
tive (ileo)colonoscopy and small bowel follow-through
(SBFT).>® This wide variation is due to a number of
factors. It is at least partially explained by differences in
the criteria used to define suspected small bowel Crohn’s
disease. Another major issue is the variation in the extent
or severity of mucosal changes required for making an
endoscopic diagnosis of Crohn’s disease (Figure 1). Despite
efforts to standardize the reporting of mucosal lesions that
were identified on CE,'®!" interpreting the significance
of minor mucosal lesions remains problematic and may
lead to overdiagnosis of Crohn’s disease. On the other
hand, advocates of CE suggest that earlier use of CE in
the evaluation of suspected small bowel Crohn’s disease
is more cost-effective!? and reduces the total number of
diagnostic tests required to arrive at a final diagnosis.

When determining the best method for assessment
of the small bowel in patients with suspected Crohn’s



disease, clinicians face a choice between the use of CE or
an alternative radiologic or endoscopic assessment. Vari-
ous studies have performed head-to-head comparisons
of CE against radiologic techniques for assessing small
bowel morphology, in particular comparing their ability
to detect small intestinal Crohn’s disease. For many years,
SBFT was the primary means of radiologic assessment of
the small intestine, and it remains a well-established and
widely available technique for small bowel evaluation.
Although some have reported a reasonable correlation
between SBFT and CE for detection of Crohn’s disease,'?
others have demonstrated a significant miss rate of small
bowel mucosal lesions with SBFT compared to capsule
examination.'*'® Additionally, onset of Crohn’s disease
symptoms can predate the discovery of abnormal find-
ings on SBFT by several years, suggesting that it may lack
sensitivity for detection of early-stage disease.

More recently, radiologic evaluation of the small
intestine has been shifting away from contrast-enhanced
plain radiography and toward dedicated computed tomo-
graphy (CT) or magnetic resonance (MR) imaging of the
small intestine. Of the two techniques, CT remains more
widely available, and direct comparisons of CE with CT
in evaluation of the small intestine have been performed.
Two studies have evaluated CT enteroclysis in compari-
son to CE and yielded similar findings.'”*® The larger of
the two studies examined 41 patients with Crohn’s disease
who were deemed suitable to undergo both examinations.
Jejunal or ileal lesions were identified in 25 patients by CE
and in 12 individuals by CT, whereas detection of lesions
in the terminal ileum/neoterminal ileum was not signifi-
cantly different.?® Although the differences were explained
by the ability of CE to detect subtle mucosal abnormalities
such as aphthous ulcerations, erosions, or villous denuda-
tion, the authors reported changes in therapy related to
capsule findings in 10 (24%) of the patients studied. Five
of these patients had normal imaging, and Crohn’s disease
was diagnosed based upon CE findings alone. Many clini-
cians suggest, however, that the higher sensitivity of CE
for minor mucosal lesions involves an inevitable trade-off
for lower specificity, with a risk of unnecessary treatment
for false-positive abnormalities.!

MR enterography has also recently emerged as an
alternative to CT, and a number of studies have sought
to evaluate the performance of MR imaging of the small
intestine in comparison to CE. The largest prospective
study of this type evaluated 52 patients, approximately half
of whom had known Crohn’s disease (and the remainder
suspected Crohn’s disease). In nearly 30% of cases, CE was
not performed due to radiologic evidence of strictures. CE
showed slightly greater sensitivity for mucosal lesions, but
MR imaging performed better at identifying transmural
inflammation, extraluminal abnormalities, inflammatory
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collections, and fistulae.”? Three smaller studies of MR
enterography have shown broadly similar findings with
CE superior for evaluation of gastrointestinal bleeding
(mainly in non-inflammatory bowel disease patients)®
and superior for detection of mucosal lesions in other
small studies specific to patients with Crohn’s disease.?**

Attempts have been made to compare CE head-to-
head with all of the other commonly used techniques for
small bowel evaluation (though MR-based techniques
were unfortunately not incorporated). The largest (n=41)
of two prospective studies to compare all four of the most
widely available small bowel imaging techniques (CE vs
CT enterography, SBFT, and ileocolonoscopy) excluded
patients taking NSAIDs, a common reason for false-
positive findings.? In spite of this, the specificity of CE
(53%) remained significantly lower than that of other
modalities, whereas the sensitivity of CE (83%) was not
significantly better than CT enterography. One limita-
tion was that 17% of subjects had asymptomatic partial
small bowel obstruction on initial radiology and did
not undergo capsule examination. Despite this, 1 of the
28 patients who did undergo CE developed transient cap-
sule-associated small bowel obstruction. A second smaller
study of 20 patients showed similar trends.”” CE appeared
to have higher sensitivity when compared with SBFT,
but the study failed to detect significant differences. One
patient required surgery for capsule retention (in a stric-
ture not identified on SBFT).

In addition to the various radiologic techniques
for small bowel imaging, a range of other endoscopic
methods can be employed to visualize the small intestinal
mucosa. Relative to these other endoscopic techniques
for evaluating the small intestine, CE has the advantage
of being less invasive. However, it does not allow biopsy
or endoscopic therapy for identified lesions. A retrospec-
tive review comparing CE to push enteroscopy looked at
155 cases (in approximately half of which both CE and
push enteroscopy were used, and the other half push
enteroscopy alone) for a range of indications, including
assessment for Crohn’s disease.”® No significant differ-
ence was observed in the diagnostic yield overall with the
addition of CE. However, other studies have suggested
that CE has a significantly greater sensitivity than push
enteroscopy for small bowel lesions in patients with known
or suspected Crohn’s disease.”’ CE can play a useful role in
determining whether invasive enteroscopy is indicated (to
obrtain biopsies or facilitate therapy such as argon plasma
coagulation) and in determining the optimum (initial)
route for the more invasive examination.*

Double-balloon enteroscopy is a novel, but relatively
invasive, endoscopic technique that may allow for direct
visualization of most, or all, of the small intestinal mucosa.
A meta-analysis comparing double-balloon enteroscopy
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with CE suggested that the diagnostic yield of both tech-
niques for small bowel disease was broadly comparable.?!
Double-balloon enteroscopy can not only facilitate biopsy
to characterize identified mucosal lesions but potentially
can also provide therapy such as stricture dilatation.>

Capsule Endoscopy As a Guide to
Crohn’s Disease Management

In addition to a potential role in the initial diagnosis and
staging of Crohn’s disease, CE has also been employed in
a range of circumstances as part of the ongoing manage-
ment and assessment of patients with established Crohn’s
disease. A recent meta-analysis examining the yield of
CE compared to other diagnostic modalities in Crohn’s
disease demonstrated a greater diagnostic yield for CE
compared to barium radiography, ileocolonoscopy, CT
enterography/enteroclysis, and MR enterography. It is
important to note that the incremental yield observed
for CE was not in the initial diagnosis (where differences
were not significant), but rather in patients with estab-
lished nonstricturing Crohn’s disease being evaluated for
small bowel involvement.?* On the basis of such findings,
some have advocated that CE is better utilized as a tool for
monitoring disease extent and activity than as a primary
diagnostic modality. Additionally, there is concern regard-
ing cumulative radiation exposure from repeated diagnos-
tic imaging in patients with Crohn’s disease.* CE has the
advantage of no radiation exposure. However, whether
monitoring patients with established Crohn’s disease
with CE alters long-term management remains unclear.
There are certain circumstances in which CE may have
an added benefit in patients with inflammatory bowel
disease, and these are worthy of review.

One instance where CE may prove useful is in those
patients with indeterminate colitis or inflammatory bowel
disease—unclassified. In the 10-15% of newly diagnosed
inflammatory bowel disease cases that cannot easily be
classified as either Crohn’s disease or ulcerative colitis, CE,
with its greater sensitivity for small bowel mucosal lesions,
appears to allow a more definitive diagnosis. Studies have
suggested that patients with recently diagnosed inflamma-
tory bowel disease—unclassified have a sufficient number
of small bowel lesions in 15-20% of cases, allowing them
to be reclassified as Crohn’s disease.?3¢

CE also has been examined as a minimally invasive
method for assessment of postoperative recurrence of
Crohn’s disease, either as an alternative to colonoscopy
or when the anastomosis is not readily accessible to endo-
scopic examination. The yield of CE for identification of
lesions proximal to the anastomosis is greater, with lesions
detected above the endoscopically accessible segment in
a significant proportion of patients.””*® However, at least
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one prospective study has suggested that CE has a lower
sensitivity for detection of postoperative recurrence in
the neoterminal ileum after ileocolectomy.®® Another
small prospective study demonstrated equivalency of
both CE and small intestine contrast ultrasonography
with ileocolonoscopy.? Patient acceptability, assessed in
one study, was reported to be superior for CE compared
to ileocolonoscopy.?”

In addition to laboratory indices and radiologic
examinations, CE can be used to provide an objective
assessment of disease activity in patients with known
small bowel Crohn’s disease. This can be clinically useful
in assessing treatment responses (ie, endoscopic healing),
though persistent aphthous ulceration does not predict
clinical response to treatment.”” Another potential role
of CE is the evaluation of symptoms that persist despite
apparently adequate therapy or a lack of objective evidence
of active disease on radiology or ileocolonoscopy. CE may
be able to demonstrate significant ulceration that has
been missed on other modalities.'”**? A specific capsule-
related Crohn’s Disease Activity Index has been developed
and validated, and it can be employed precisely to track
objective responses.?’ The utility of such indices outside
of clinical trials is somewhat unclear, but, nonetheless, CE
does appear to have a role in evaluating select patients with
comorbid irritable bowel syndrome and Crohn’s disease
to help identify the origin of symptoms,** particularly in
those who fail to respond to standard anti-inflammatory
therapies. Distinguishing between active Crohn’s disease
and irritable bowel syndrome or other causes of gastroin-
testinal symptoms can be challenging, but it is clearly vital
in determining the proper course of therapy.

CE has also been established as a useful adjunct in
evaluating recurrent iron-deficiency anemia and obscure
gastrointestinal bleeding (OGIB), though few studies
have specifically examined this in patients with inflam-
matory bowel disease. However, a recent meta-analysis
showed that, for the most part, patients with Crohn’s
disease undergoing evaluation for OGIB had the high-
est diagnostic yield with CE (over other methods such as
push enteroscopy, small bowel barium radiography, and

CT enterography).®
Complications of Capsule Endoscopy

CE is minimally invasive, and there does appear to be
a role for it in both the initial diagnosis and ongoing
assessment of Crohn’s disease patients; however, CE is
not an entirely benign procedure, and complications
can occur. Although transient abdominal discomfort
and other minor abdominal symptoms are frequently
reported in clinical trials, persistent capsule retention
is the major complication arising from videocapsule



examination. Reports have estimated the incidence of
retention to be approximately 2% of all examinations,
predominantly due to capsule retention proximal to
benign or malignant strictures.* More recent large
case series estimated the risk of capsule retention to be
between 1.4% and 2.5%."% Given the tendency for
stricturing to arise from chronic small intestinal inflam-
mation, patients with Crohn’s disease are at particular
risk of capsule retention. One series reported retention
in 13% of examinations in patients with known Crohn’s
disease, most of whom were not known to have strictures
in advance of the procedure.” Normal radiologic imag-
ing of the small bowel does not guarantee the absence
of a stricture. Despite normal imaging, patients with
Crohn’s disease remain at risk for capsule retention.?*
Persistent capsule retention usually requires attempts

at endoscopic retrieval®% 50,51

or surgical intervention.
Although stricture resection may be of broader thera-
peutic value, increasing efforts have focused on identify-
ing strictures likely to cause capsule retention prior to
performance of diagnostic examinations. Recently, the
use of dissolvable patency capsules to help identify previ-
ously unrecognized strictures in Crohn’s disease patients
has been explored. A number of small studies have
suggested that the passage of a patency capsule within
72 hours (without abdominal pain) predicts minimal
risk of retention of a capsule endoscope that is admin-
istered subsequently.’>>® However, the original patency
capsules were slow to dissolve and caused abdominal
pain or small bowel obstruction not infrequently when
they became impacted in a stricture. Although this was
usually a transient phenomenon, there were cases that
necessitated surgery when the obstruction failed to
resolve with conservative measures.”**> A new patency
capsule has been devised to avoid these complications
and appears safe for use in patients with strictures.”
Unlike patients with known Crohn’s disease, patients
with suspected Crohn’s disease do not appear to be at a
greatly increased risk for capsule retention. In one study
that compared capsule retention in patients with known
and suspected Crohn’s disease, the risk of capsule reten-
tion in patients with suspected Crohn’s disease was 1.6%,
similar to that of the general patient population (vs 13%

in patients with known Crohn’s disease).”’

Conclusion

CE is a sensitive, noninvasive, and relatively safe tech-
nique for assessment of the small intestinal mucosa. Its
role as a primary diagnostic tool for Crohn’s disease is dis-
puted. Despite its enhanced sensitivity for the detection

20

of small mucosal erosions and aphthae,” the significance
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of such findings is unclear. Its specificity appears lower
than that of other small bowel imaging techniques.? It
remains our view, therefore, that a diagnosis of Crohn’s
disease should rarely, if ever, be made on the basis of
capsule findings alone and that CE should be used very
selectively in the initial evaluation of suspected small
bowel Crohn’s disease.

Data suggest that CE may play a more useful role in
monitoring Crohn’s disease activity and extent. Despite
its greater ability for detection of mucosal lesions, how-
ever, it is probably best suited as an adjunctive tool to
other imaging techniques. CT and MR enterography
generally perform well and also provide clinically useful
information on extraluminal abnormalities such as fluid
collections and fistulae, which CE cannot identify.** It is
recommended that small bowel imaging be performed
prior to CE to evaluate for stricturing and identify
patients at risk of capsule retention.” However, a normal
small bowel radiologic examination does not obviate the
risk of capsule retention.

CE is a suitable means for evaluation of postopera-
tive recurrence of Crohn’s disease in individuals reluctant
to undergo ileocolonoscopy or in whom the anastomosis
is not readily accessible to standard endoscopy. Due to
higher specificity, colonoscopy remains the examination of
choice for assessment of recurrence after ileocolectomy.®®

CE also constitutes a useful test to evaluate persistent
iron deficiency or OGIB in patients with Crohn’s disease®
and to assess persistent symptoms despite apparently
adequate therapy and normal small bowel imaging.*> CE
findings should nonetheless be interpreted with caution
(Figure 1). Even in patients with known Crohn’s disease,
the significance of minor mucosal abnormalities remains
a topic of dispute. Use of NSAIDs should always be ruled
out in these instances, and it should be remembered
that minor mucosal changes can be seen in as many as
13.8% of asymptomatic healthy individuals undergoing
CE.?> The development of scoring systems to quantify
the extent and severity of small bowel mucosal inflam-
matory changes with the aim of defining a threshold for
clinically significant changes is welcomed,® as it is crucial
that overtreatment of Crohn’s disease patients with potent
immunomodulation on the basis of minor mucosal abnor-
malities should be avoided. In addition, capsule retention
remains an important consideration, and informed con-
sent for capsule examinations in patients with established
Crohn’s disease must emphasize the increased risk of
capsule retention in undiagnosed strictures and clearly
state the risk of surgery in the event of persistent capsule
retention. It should be understood that capsule retention
may lead to surgery in patients who might otherwise be
managed medically.”
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