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Abstract

Capsule endoscopy has revoluzionized the study of the
small bowel by providing a reliable method to evaluate,
endoscopically, the entire small bowel. In the last six
years several papers have been published exploring
the possible role of this examination in different clinical
conditions. At the present time capsule endoscopy is
generally recommended as a third examination, after
negative bidirectional endoscopy, in patients with
obscure gastrointestinal bleeding. A growing body
of evidence suggests also an important role for this
examination in other clinical conditions such as Crohn’s
disease, celiac disease, small bowel polyposis syndromes
or small bowel tumors. The main complication of this
examination is the retention of the device at the site of
a previously unknown small bowel stricture. However
there are also some other open issues mainly due to
technical limitations of this tool (which is not driven from
remote control, is unable to take biopsies, to insufflate
air, to suck fluids or debris and sometimes to correctly
size and locate lesions).The recently developed double
balloon enteroscope, owing to its capability to explore
a large part of the small bowel and to take targeted
biopsies, although being invasive and time consuming,
can overcome some limitations of capsule endoscopy.
At the present time, in the majority of clinical conditions
(i.e. obscure GI bleeding), the winning strategy seems to
be to couple these two techniques to explore the small
bowel in a painless, safe and complete way (with capsule
endoscopy) and to define and treat the lesions identified
(with double balloon enteroscopy).
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INTRODUCTION

The small bowel (SB) has been considered for a long time
technically difficult to evaluate for many anatomical (i.e.
distance from external orifices, length) and physiological
(i.e. active peristalsis) reasons.

Until the introduction of Video Capsule Endoscopy
(VCE) in clinical practice the small bowel was studied
mostly with radiological or nuclear medicine techniques
such as abdominal Computed Tomography (abdominal
CT), abdominal Magnetic Resonance Imaging (abdominal
MRI), small bowel follow through (SBFT), small bowel
enteroclysis (SB enteroclysis) and 99nTC scan. Although
CT scan and abdominal MRI are highly sensitive in
recognizing the presence of abdominal masses and allow
an accurate evaluation of solid organs, lymph nodes and
vessels, they are able to provide limited information about
the small bowel wall. On the other hand, small bowel
follow-through and small bowel enteroclysis, although
specifically designed to evaluate the small bowel, have
low sensitivity and specificity in recognizing small and flat
lesions'".

Additionally these two techniques are often poorly
tolerated by patients and sometimes difficult to interpret.

The endoscopic evaluation of the small bowel
represents the best possible approach to small intestinal
diseases, allowing a direct visualization of small bowel
mucosa, the collection of targeted biopsies and sometimes
an effective treatment. Sonde enteroscopy, introduced
because of its theoretical capability to visualize the entire
small bowel (achievable in about 80% of examinations in
clinical practice)™”, had been abandoned at the end of the
90’s because of several technical limitations (angulation
of the tip due to the presence of the balloon, duration
of the examination, patient discomfort, inability to take
biopsies)'”. Push Enteroscopy (PE) is limited by the
depth of insertion of the instrument to the proximal
jejunum (about 90-150 cm from the oral route) and to
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Figure 1 Normal small

bowel.

the terminal ileum (50-80 cm in the retrograde way) and,
despite sedation, is still pootly tolerated” . Intraoperative
enteroscopy (IOE) is the most complete but also the most
invasive means of examining the small bowel”.

The introduction (in 2001)"* and further continuous
development of capsule endoscopy opened a new chapter
in the study of small bowel diseases allowing, finally, to
cross the frontier of the endoscopic examination of the
small bowel. In fact this revolutionary technique made
it possible, for the first time, to obtain high resolution
endoscopic images of the entire small bowel (Figure 1)
avoiding sedation, surgical intervention or radiation
exposure. Capsule endoscopy showed, in everyday clinical
practice, that the small bowel can be involved in several
diseases (i.e. inflammatory, vascular, neoplastic, iatrogenic
diseases). The knowledge of the large spectrum of lesions
and diseases that can affect the small bowel stimulated
the development and/or the implementation of other
diagnostic and therapeutic techniques such as double
balloon enteroscopy (DBE), MRI-enteroclysis and CT
enteroclysis.

Performing a recursive search in the literature (by
means of the most common search engine www.pubmed.
org; using “capsule endoscopy OR capsule enteroscopy”
as key words) we found a number of papers, increasing
over the years, up to 754 (Figure 2). On the one hand
this phenomenon certainly represents a proof of the
revolutionary potential of this diagnostic tool in the
field of small bowel endoscopy and, on the other hand,
demonstrates the effort to establish the appropriate role of
this device in different clinical conditions. Unfortunately
about a quarter of published papers are case reports (187)
or collections of small case series and 131 published
papers are expert reviews. Following the rules of evidence
based medicine” we can classify these papers at the
lowest level of scientific evidence while, among the huge
number of publications about capsule endoscopy, there
are only 8 randomized controlled studies [five about bowel
preparation, 2 about Nonsteroidal anti-inflammatory
drugs (NSAIDs) induced damage and 1 about obscure GI
bleeding (OGIB)] " and 4 metanalyses (about OGIB
or Crohn’s disease)"™™"; all these papers can be ranked as
evidence grade lc.

Mainly on the ground of the former 12 mentioned
papers three Practice Guidelines have been published so
far, two (in 2004 and 2006) on behalf of the European
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Figure 2 Published papers about capsule endoscopy between 2001 and 2007
(search engine: www.pubmed.org, key words: Capsule endoscopy OR capsule
enteroscopy). 'Estimated number of published articles in 2007 based on the
number of papers published in the first seven months of the year.

Society of Gastrointestinal Endoscopy (ESGE) and one
on behalf of the American Society of Gastrointestinal
Endoscopy (ASGE)®*" in 2006.

The aim of the present paper is to briefly review
the evidence, available to date, about the use of capsule
endoscopy for the study of the small bowel (starting from
the studies providing the highest grade of evidence),
to highlight the benefits of this technique but also to
highlight risks and limitations which have emerged in these
six years of use of the device in clinical practice.

INDICATIONS
Obscure Gl bleeding

So far, OGIB is the main clinical indication for capsule
endoscopy: about 70%-80%"* of patients undergoing
capsule endoscopy suffer from OGIB. The majority of
studies published at the beginning of the experience with
this new tool reported a high, although widely variable,
diagnostic yield (ranging between 38% and 93%, about
75%-80% in most studies””). These studies, mainly
performed in tertiary referral centres, collected highly
selected patients with a long standing history of obscure
GI bleeding, with low levels of haemoglobin at the time
of the examination, who had undergone a huge number
of prior examinations with negative results™, Subsequent
studies performed on larger populations of patients,
similar to those undergoing this examination in everyday
clinical practice, showed a slightly lower diagnostic yield
(about 50%)%,

Although recent studies showed a decrease in the
diagnostic yield of capsule endoscopy, two metanalyses'*"”
clearly demonstrated that capsule endoscopy in patients
with obscure GI bleeding is superior to traditional
radiological techniques (SBFT and SB enteroclysis)
and PE. The latter comparison has been also recently
confirmed in a specific prospective randomized controlled
study"". The authors hypothesized that the high diagnostic
yield of capsule endoscopy in this subgroup of patients
may depend on the capability of the capsule to evaluate
the mid-distal small bowel (particularly in comparison
with PE) and/or to show small and flat lesions (vascular-
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Figure 3 Artero-Venous
Malformation (AVM) of
the distal duodenum in a
patient undergoing capsule
endoscopy for obscure Gl
bleeding.

Figure 3- or inflammatory-Figure 4) that are often missed
by conventional radiological techniques.

As far as the possible factors potentially affecting the
diagnostic yield of capsule endoscopy are concerned, the
presence of active bleeding at the time of examination””
or a short interval between the last episode of acute
bleeding and capsule endoscopy[wm, low levels of
haemoglobin and high transfusion requirement have been
found to be associated with a high diagnostic yieldm’m.

Since capsule endoscopy was introduced in clinical
practice 6 years ago, some papers explored also the impact
of this new technique on the outcome of patients with
obscure GI bleeding. As expected, capsule endoscopy
has been found to significantly modify the diagnostic and
therapeutic work up immediately after the examination”,
decreasing the number of further examinations and
reducing the length of hospital stayllo’34’35]. Nevertheless
capsule endoscopy seems also to have a positive impact
on long term follow up (mostly evaluated at 12-18 mo
after the examination) in about 50%-66%"*" of patients
and even patients with negative capsule endoscopy have
a low probability of experiencing a new bleeding episode
(the negative predictive value of capsule endoscopy ranges
between 83% and 100%)**,

On the ground of this large amount of published
papers capsule endoscopy is now proposed by experts,
in patients with obscure GI bleeding, as a third step
after a negative bidirectional endoscopymj, and scientific
societies™! define capsule endoscopy as a very valuable
tool for investigating obscure gastrointestinal bleeding with
the potential capability to improve outcomes.

Recently some Authors evaluated the possible role
of capsule endoscopy in the diagnostic work up of
patients with isolated iron deficiency anaemia. These
studies””™, although small, reported that the diagnostic
yield of capsule endoscopy in this clinical setting seems
quite similar to that reported in patients with obscure
GI bleeding (about 50%). These studies confirmed that
capsule endoscopy is superior to conventional radiological
techniques also in patients with iron deficiency anaemia.

Crohn’s disease

We know that Crohn’s disease can affect the small bowel:
in approximately 45% of Crohn’s disease patients the
disease involves both the small bowel and the colon and
in about 25% the disease is confined to the small bowel,
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Figure 4 Jejunal ulcers in a
patient with Crohn’s disease.

primarily the ileum™. that can be often difficult to evaluate
with endoscopic (retrograde ileoscopy) or radiological
methods. For these reasons and because of an increasing
number of patients with ulcerative lesions suggesting
Crohn’s disease™ has been discovered among subjects
undergoing capsule endoscopy for other indications,
capsule endoscopy has been also proposed to evaluate
the small bowel mucosa of patients with Crohn’s disease.
However the possible presence of asymptomatic stenoses
hampered, at least at the beginning of the experience, the
use of this device in patients with a previously established
Crohn’s disease.

In fact, the first published papers™*!! on this topic (in
2003) evaluated the diagnostic yield of capsule endoscopy
in patients with suspected Crohn’s disease (with negative
traditional work up, including bidirectional endoscopy and
mostly SBFT). The diagnostic yield of capsule endoscopy
in this subset of patients (ranging between 33% and
70%)"*" has been found, in two independent metanalyses,
to be higher when compared with other diagnostic
techniques (such as SBEFT, SB enteroclysis and retrograde
ileoscopy). Marmo er al™ comparing capsule endoscopy
with radiological techniques also calculated that the
number needed to diagnose (NND) for this subgroup is 2
(95% CI 2-3). Unfortunately the majority of studies aimed
at evaluating the role of capsule endoscopy in patients with
suspected Crohn’s disease included a heterogeneous group
of patients, seldom verified over time the final diagnosis
by means of other independent diagnostic techniques (i.e.
histology), and often used different criteria to classify the
lesions identified. A recently published paper™ tried to
overcome possible confounding factors by clearly defining
patients with suspected Crohn’s disease and by verifying
the diagnosis over time. In this paper Girelli ez a/*”
confirmed that capsule endoscopy is an effective tool
to diagnose (positive likelihood ratio: 5.8) or to rule out
(negative likelihood ratio: 0.08) small bowel Crohn’s
disease in this particular subset of patients. The authors
also pointed out that, in patients with suspected Crohn’s
disease, assuming a 50% pre-test probability of disease, a
positive capsule endoscopy gives a post-test probability of
85%.

The low frequency of capsule retention in patients
undergoing capsule endoscopy for suspected Crohn's
disease (approximately 1.5%, quite comparable with
that reported in patients with obscure GI bleeding)™
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encouraged the application of this new technique also in
patients with established Crohn’s disease™™*. As expected,
in these patients capsule endoscopy showed a high
diagnostic yield, significantly superior to that of retrograde
ileoscopy and conventional radiological techniques'™",
Initial reports comparing capsule endoscopy with CT
enteroclysis'™ in patients with established Crohn’s
disease, although small in size, seem to confirm that
capsule endoscopy has a high capability of identifying
small inflammatory lesions in the small bowel, and to
significantly modify the subsequent management of the
patients. However, Golder ¢z a/'”, using MRI enteroclysis
to evaluate the small bowel in patient with Crohn’s disease
highlighted that, although capsule endoscopy is able to
identify a larger number of lesions in the proximal -mid
small bowel, in the distal small bowel, which is mostly
affected by Crohn’s disease, capsule endoscopy and
MRI enteroclysis are closely comparable. The authors
also pointed out that in these patients MRI enteroclysis
identified significant extra intestinal findings in about 30%
of cases.

When trying to compare different diagnostic tools for
the study of the small bowel in patients with established
Crohn’s disease, we must keep in mind that capsule
endoscopy has been performed exclusively in patients with
non stricturing-non penetrating Crohn’s disease. In fact
all patients in whom a radiological technique showed a
stenosis (or a fistula or an abscess) that must be considered
as a positive finding of these examinations, wete excluded
from the comparative studies, leading to a significant and
systematic underestimation of the true diagnostic yield of
the radiological techniques. Nevertheless, although in the
majority of cases, patients with strictures identified with
radiological examinations were excluded from capsule
endoscopy studies, capsule retention occurred in 5%-13%
of cases”™*. Capsule retention in patients with established
Crohn’s disease can be managed, and sometimes partially
solved, by giving steroids™” or using DBE (both for
capsule retrieval and stricture dilation)™". Tn this subset
of patients, capsule endoscopy can be considered as a
major complication because it often requires surgical
intervention. The development of a dissolvable capsule
(see below) may represent, in the near future, the best way
to test intestinal patency before capsule endoscopy, in
order to avoid capsule retention, especially in patients with
Crohn’s disease.

Practice guidelines from ESGE™ suggested that
capsule endoscopy, owing to its high diagnostic yield,
should have a very important place in the diagnostic work
up of patients with known or suspected Crohn’s disease,
but more large prospective studies are needed to evaluate
the specificity of inflammatory lesions, the impact on long
term outcome, the clinical significance of the assessment
of the extent and severity of small bowel involvement and
the risk of capsule retention.

Recent published studies showed also that VCE
may have a role in assessing tissue healing after therapy
with biologics, relapse after surgical intervention and
small bowel evaluation in patients with ulcerative colitis
undergoing total colectomy"”,

NSAIDs induced damage

Surprisingly two!"™'? of eight randomized controlled
studies published on capsule endoscopy evaluated the
role of this technique in assessing small bowel lesions due
to NSAIDs consumption. This probably derived from
the fact that these widely used drugs can induce small,
spotty and supetficial mucosal lesions (i.e. mucosal breaks)
difficult to identify with other techniques.

Goldstein ¢ al'” clearly demonstrated that NSAIDs (i.e.
naproxen), even if associated with proton pump inhibitors
(omeprazole), caused more small bowel mucosal lesions
than placebo, while Gomez ez al™, comparing different
NSAIDs, showed that Ibuprofen seems to cause small
bowel mucosal damage less frequently than other drugs
(dexibuprofen and diclofenac). Another study by Goldstein
et al™ comparing COX2-inhibitors with naproxen plus
omeprazole showed that among healthy subjects with no
endoscopic lesions at baseline, celecoxib was significantly
associated with fewer small bowel mucosal breaks than
ibuprofen plus omeprazole.

Nevertheless the most important information in this
field is the demonstration that small mucosal inflammatory
lesions (such as mucosal breaks, small isolated erosion or
superficial ulcers) have been detected in about 10%-13%
of healthy subjects””. Although the clinical implications
of these findings remain unclear, the occurrence of these
lesions in young healthy subjects, define a new benchmark
that must be considered in any further clinical study about
capsule endoscopy.

Other indications

As far as celiac disease is concerned two studies”™
explored the performance of capsule endoscopy compared
with histological evaluation of small bowel biopsies taken
during gastroscopy in patients with suspected celiac
disease.

Although both studies showed a high agreement
between these two techniques (capsule endoscopy
sensitivity 85%-87.5%, specificity 90.9%-100%, positive
predictive value 96.5%-100% and a negative predictive
value of 71.4%-88.9%) the authors underlined that, at
present, traditional gastroscopy with duodenal biopsies
remains the method of choice to assess mucosal atrophy
in patients with suspected celiac disease. However, capsule
endoscopy can be a suitable tool in patients, with high
clinical suspicion of celiac disease, unable or unwilling to
undergo traditional endoscopy.

At the present time, the main obstacle to the extensive
use of capsule endoscopy in the diagnosis of celiac disease
remains the high costs of the procedure, but also, as
highlighted by Biagi ez a/*”, the difficulty in the graduation
of mucosal atrophy (see below).

Two studies” ™™ published in 2005 and 2007
respectively, evaluated the role of capsule endoscopy in
patients with complicated/refractory celiac disease. In this
particular subset of patients capsule endoscopy has been
performed to rule out malignant neoplasms [primarily
enteropathy associated T-cell lymphoma (EATL)] or
other complications (i.e. ulcerative jejunitis). The study
of Culliford”” depicted for the first time the spectrum
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of findings (such as scalloping of folds, nodularity and
villous atrophy, but also strictures, intussusceptions or
submucosal masses), identified by capsule endoscopy in
patients with complicated celiac disease, while Daum e#
al™, demonstrated that capsule endoscopy adds significant
clinical information affecting further management
mostly in patients with refractory celiac disease type
II. Nevertheless, both studies included a small number
of patients with refractory/complicated celiac disease
undergoing a huge number of examinations to exclude
strictures; in fact, as previously mentioned for Crohn’
s disease, refractory celiac disease can also result in a
structuring disease. For these reasons, and mainly because
of its capability to take targeted biopsies, double balloon
enteroscopy can represent, in this field, a reasonable
alternative to capsule endoscopy"”.

Small bowel tumours are still considered, particularly
when compared with gastric or colonic neoplasms, a
rare disease accounting for 1% to 3 % of all primary
gastrointestinal tumours””, however, since the introduction
of capsule endoscopy in clinical practice, some small
studies have been published reporting a frequency of
small bowel tumours ranging between 6% and 9%,
These studies, including a series of patients undergoing
capsule endoscopy in which this tool was able to identify
the presence of small bowel tumours, showed a higher
than expected frequency of these tumours. However, two
recently presented studies™” published to date only in
abstract form, showed a frequency of small bowel tumours
ranging between 1.6% and 2.4%. There are no obvious
explanations for this discrepancy between studies but the
huge number of patients enrolled in the last two studies
(motre than 6000), the histological confirmation of all
reported cases and the substantial concordance with data
coming from surgical series, strongly decrease the reliability
of eatlier data.

All published series about capsule endoscopy in the
diagnosis of small bowel tumours underlined that the main
clinical indication for capsule endoscopy in these patients
is obscure GI bleeding,

In agreement with previously published surgical seties,
small bowel tumours have been described at capsule
endoscopy mostly as polyps (or masses) and stenoses,
leading to capsule retention in about 10%” to 25%"" of
cases. The most frequent treatment in patients with small
bowel tumours is surgical intervention, which, at the same
time, allows the retrieval of capsules in case of retention
of the device. Therefore, capsule retention in patients with
small bowel tumours is considered nowadays as a minor
complication.

Capsule endoscopy has also been proposed for the
diagnosis and surveillance over time of patients with
hereditary polyposis syndromes. The main advantage
of this technique in this setting is the capability of this
system to inspect the entire small bowel, avoiding radiation
exposure and increasing patients’ compliance, which
is a key point in surveillance programs. Several studies
evaluated the possible role of capsule endoscopy in
patients with polyposis syndromes'™™ confirming that,
also in this field, capsule endoscopy is more accurate than
conventional radiology (SBFT and SB enteroclysis)"".
Nevertheless the same Authors underlined that the main
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limitation of this technique, patticulatly when compared
with MRI-enteroclysis, is related to the estimation of
size (see below) and location of polyps®™. At the present
time it is suggested that CE should be performed, instead
of SBFT, at the time of diagnosis and, as a part of
surveillance programs, every 2-3 years, but also as a first
diagnostic step in patients with symptoms (i.e. abdominal
pain or anaemia)'*”"?. Indeed, keeping in mind the
limitations of capsule endoscopy in patients with polyposis
syndromes, double balloon enteroscopy can become an
important tool, to accurately size and locate lesions, but
also to remove polyps identified by capsule endoscopy'”.

The role of CE is less established in patients affected
by familial adenomatous polyposis. In fact the quick
passage of the capsule through the proximal duodenum
can hamper the accurate visualization of the periampullary
area. For these reasons, at present, capsule endoscopy is
not recommended when the diagnosis of FAP is already
established, but may be considered as a part of surveillance
for patients with severe duodenal polyposis'™™. In
a recently published prospective study Wong ez a/’"
compared CE with push enteroscopy and lower endoscopy
in 32 patients with FAP. They showed that, in a defined
segment of the small bowel, CE diagnosed significantly
fewer small-bowel polyps than standard endoscopy,
showed only fair agreement with PE in determining polyp
counts, and was fairly inaccurate in detecting large polyps
and in sizing them.

Abdominal pain, as a possible indication for capsule
endoscopy, is still largely debated. Although small bowel
tumours have sometimes been identified in patients
undergoing capsule endoscopy for unexplained abdominal
pain®™] two studies™™™ evaluating a group of 36 patients
with chronic abdominal pain of unknown origin and
previous negative diagnostic work-up, found that capsule
endoscopy was negative or not clinically relevant in more
than 85% of subjects. On the other hand May e a/'”
clearly demonstrated that when chronic abdominal pain
is associated with other signs or symptoms (weight loss >
10% of body weight, inflammation shown by laboratory
tests, chronic anemia, ot suspected mid-gastrointestinal
bleeding) relevant, or potentially relevant, findings are
diagnosed by capsule endoscopy in about 60% of cases.

Capsule endoscopy has also been used, with
promising results, in other rare clinical conditions such as
indeterminate colitis”""", small bowel transplantation™, graft
versus host disease®"™, protein losing entheropathy™,
primitive lymphangectasia® (mostly in the pediatric
population), Whipple disease!™ and irritable bowel
syndrome (with clinical suspicion of celiac disease)™.

RISKS AND LIMITATIONS

The majority of published papers we mentioned pointed
out that the results obtained using capsule endoscopy
in clinical practice mainly depend on the revolutionary
technical characteristics of this device; however the same
technical characteristics can represent, from a certain point
of view, limitations of capsule enoscopy. These technical
limitations can also explain, in the majority of cases, the
clinical limitations of this examination.

Lewis ez a/*” analyzing a master database, provided
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by Given Imaging Ltd (Yoqneam, Israel), found that
the global miss rate of capsule endoscopy is about 11%
ranging between 0.5% for ulcerative disease and 18.9% for
neoplastic disease. Despite the estimated miss rate, capsule
endoscopy is significantly lower than that of conventional
examinations (global miss rate: 73.3%, miss rate for
ulcerative lesions and neoplastic disease: 78.7% and 63.2%
respectively) these percentages, in some selected subgroups
of patients (i.e. patients with small bowel tumour) are
alarming,

Unfortunately there are no conclusive explanations
for false negative capsule endoscopies but several factors
such as the incompleteness of examination (that can occur
in 15%-20% of cases), technical limitations (battery life
duration, field of view) and the suboptimal cleanliness
of the small bowel (mostly in distal segments) can play a
role™,

At present, although all published papers strongly
underlined that small bowel cleanliness is a key point to
ensure a complete and accurate examination, and several
papers aimed at evaluating factors (dietary restrictions
and/or laxatives and/or prokinetic and/or postural tricks)
potentially affecting small bowel cleanliness!>'*!*'"**
have been published, there are still no recommendations
about small bowel preparation for capsule endoscopy.

This mainly depends on the fact that most studies
are published in abstract form, the methodological
quality of these studies is rather low, because randomized
comparisons are only a small minority, different regimens
(with different combinations of drugs) are compared in
each study, and an accepted and validated scale to evaluate
bowel cleanliness does not exist yet. Four >'*'*'" out of
8 controlled randomized studies published on the field
of capsule endoscopy are aimed at identifying the best
preparation regimen for VCE but, unfortunately, this is
only another proof of the relevance of this point.

Despite the lack of any clinical study on this field, all
Authors used an overnight fast. An agreement has been
reached, basically on the ground of two studies''"”, about
the helpful role of simethicone, administered 20 min
before the procedure, in reducing bubbles all along the
small bowel, but, the main issue (the presence of liquid
stools or fecal debris) which can affect the diagnostic yield
of capsule endoscopy, temains to be solved.

In fact, although in 2004 the ESGE guidelines, on
the ground of the study of Viazis ez a/'”, suggested 2-liters
of a poly-ethylen-glycol (PEG) based solution the day
before the examination, as small bowel preparation, the
updated release of guidelines from the same scientific
society (published in 2006)* does not recommend any
particular schedule of preparation.

The absence of a remote control and of the capability
of taking biopsies significantly decrease the specificity
of capsule endoscopy findings, since the diagnosis can
be based only on the endoscopic appearance. The low
specificity of lesions observed at capsule endoscopy is an
issue that affects all fields of application of this technique,
especially regarding inflammatory lesions (i.e. erosions,
ulcers-Figure 4) which can derive from acute and chronic
inflammatory bowel diseases”™, ischemic™ (o7

, heoplastic s
. . 96,97 . . [98] q- :
infectious”™”” or iatrogenic” diseases. As previously

mentioned, small and initial inflammatory lesions have also
been described in healthy subjects'

Another clinical problem strictly dependent on the
technical characteristics of the system is the problem of
sizing and locating small bowel lesions. This problem,
mainly highlighted in studies performed in patients with
small bowel hereditary polyposis syndromes'™”™ has
important clinical consequences. In fact the size and
the location of the lesions are a key point to define,
ultimately, the clinical significance of capsule endoscopy
findings and to direct further management. In patients
with obscure GI bleeding some Authors”™'" suggested a
possible three grade scale (from PO to P3) to rank capsule
endoscopy findings depending on the likelihood of these
lesions to explain the reason for referral while, for patients
with Crohn’s disease two possible scores™" have been
proposed but not yet validated. In the field of celiac
disease Biagi ¢z a/*” clearly demonstrated a large inter- and
intra-observer variation in the evaluation of the grade of
mucosal atrophy (compared with traditional histology).

In patients with hereditary polyposis syndromes
capsule endoscopy tends to overestimate the number of
polyps while MRI-enteroclysis seems to be more reliable to
correctly estimate the size of polypoid lesions, particulatly
for polyps of 1-2 centimetres, generally considered
clinically relevant""™'",

To improve the capability to estimate the size of
polyps Racz e al'™ suggested the ingestion, 20° before the
procedure, of mesalazine granules as “reference” while
Greapler ¢z a/™™ demonstrated that training with a capsule
with a graduated dome might be helpful.

Although awareness of this complication existed at the
time of the introduction of this device in clinical practice,
the risk of capsule retention at the site of a previously
unknown small bowel stricture remains the main
complication of capsule endoscopy. This complication
seems to be seldom predictable by conventional
radiology""” but the development of a specific dissolvable
capsule, even if its safety profile is still under discussion,
seems to be a reliable test to screen patients at high risk
for capsule retention" """ As we know the frequency
of capsule retention seems mostly dependent on the
clinical indication for capsule endoscopy, ranging between
0% in healthy subjects and 21% in patients with intestinal
obstruction™. Although capsule retention is the most
feared complication of capsule endoscopy, in some
selected patients (i.e. patients with small bowel tumor in
which capsule retention has been described in 10%-25%
of cases) it can be considered as “positive” or minor
complication being a sort of “red flag” identifying the
presence of the disease. On the contrary, capsule retention
must be considered a serious and major complication in
patients in whom surgical intervention must be avoided as
long as possible (i.e. patients with Crohn’s disease, in which
capsule retention has been described in about 5%-13% of
cases).

Although some case reports described a possible acute
obstruction"” or a possible perforation'""!] due to capsule
retention, these complications are nowadays considered
exceptional. Retained capsules can be retrieved by means
of surgical interventions (possibly in a laparoscopic
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setting)!"'? or by means of enteroscopy (PE or DBE,
depending on the site of retention)""”.

Several studies demonstrated the safety of capsule
endoscopy in patients with thoracic pace-makers or
implanted defibrillators" "' and recently a capsule
endoscopy has also been performed on a woman in her
third trimester of pregnancy because of a life threatening
haemorrhage showing a carcinoid tumor!""”.,

Last but not least, although recently published studies
confirmed that this examination is cost-effective in patients
with obscure GI bleeding""™, the cost of the procedure
can prevent the use of this potentially helpful device in
everyday clinical practice. To partially reduce costs of
the procedure a possible “two steps” strategy (first step;
revision of the video by the nurse and second validation
of results by a physician) has been proposed'”**”.

CONCLUSION

Capsule endoscopy, introduced into clinical practice
in 2001, revolutionized the study of the small bowel,
providing for the first time, a reliable and painless method
to evaluate this organ endoscopically. In this paper we
critically evaluated the body of evidence produced in these
last six years. Unfortunately the majority of published
papers are case reports ot expert reviews.

Capsule endoscopy has been proven to be significantly
superior to conventional radiological techniques (SBEFT
or SB enteroclysis) for any clinical indication. However
studies comparing capsule endoscopy with new imaging
techniques (MRI-enteroclysis or CT-enteroclysis) are still
few, small and mainly focused on some selected topic
(i.e. polyposis syndromes). At the present time capsule
endoscopy is recommended as the third examination, after
negative bidirectional endoscopy, in patients with obscure
GI bleeding. A growing body of evidence suggests also
that capsule endoscopy can have a key role in other clinical
conditions such as Crohn’s disease, celiac disease, small
bowel polyposis syndromes or small bowel tumours.

Although awareness of this complication existed at
the time of the introduction of this device in clinical
practice, the risk of capsule retention at the site of a
previously unknown small bowel stricture remains the
main complication of capsule endoscopy today. This
complication seems to be seldom predictable by means of
conventional radiology but the development of a specific
dissolvable capsule might, in the near future, provide a safe
and reliable test to identify patients at high risk for capsule
retention.

Capsule endoscopy still suffers from some technical
limitations (there is no remote control, it cannot take
biopsies, insufflate air, suck fluids or debris) which can
partially explain the clinical limitations/complications of
this device (i.e. the difficulty in interpreting inflammatory
lesions, in sizing and locating polyps, in grading mucosal
atrophy).

The recently developed double balloon enteroscope,
owing to its capability to explore a large part of the small
bowel and to take targeted biopsies, although invasive and
time consuming, can overcome some limitations of capsule
endoscopy. At the present time, in the majority of clinical
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conditions (i.e. obscure GI bleeding), the winning strategy
seems to be to couple these two techniques to explore in
the most painless, safe and complete way the small bowel
(with capsule endoscopy) and to define and treat the
lesions identified (with double balloon enteroscopy).
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