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Abstract

Despite significant advances over the last decade,
mucosal lesions of the small bowel are poorly detected
by imaging studies such as CT scan, MRI-enteroclysis
and contrast-enhanced abdominal ultrasound.
Capsule endoscopy (CE) has dramatically changed the
diagnostic approach to intestinal diseases. Moreover,
the use of CE can be extended to include other
conditions. However, it is difficult to assess the positive
influence of CE on patient outcomes in conditions
involving a small humber of patients, or in critically ill
and difficult to examine patients. CE has the advantage
of diagnosing intestinal lesions and of directing the
use of double balloon enteroscopy (DBE) in order to
obtain biopsy specimens. Moreover, CE allows repeated
assessment in chronic conditions, especially to detect
relapse of an infectious disease.

© 2008 The WIG Press. All rights reserved.

Key words: Capsule endoscopy; Non-steroidal anti-
inflammatory drugs-enteropathy; Intestinal diseases

Peer reviewer: Giovanni D De Palma, Professor, Department
of Surgery and Advanced Technologies, University of Naples
Federico II, School of Medicine, Naples 80131, Italy

Gay G, Delvaux M, Frederic M. Capsule endoscopy in non-steroidal
anti-inflammatory drugs-enteropathy and miscellaneous, rare
intestinal diseases. World J Gastroenterol 2008; 14(34): 5237-5244
Available from: URL: http://www.wjgnet.com/1007-9327/14/5237.
asp DOI: http://dx.doi.org/10.3748/wjg.14.5237

INTRODUCTION

Since it was introduced by Iddan and Meron in 2000[1],
capsule endoscopy (CE) has dramatically changed the
diagnostic approach to intestinal diseases. Despite
significant advances over the last decade, mucosal lesions
of the small bowel are poorly detected by techniques
such as CT scan, MRI-enteroclysis and contrast-
enhanced abdominal ultrasound”. The diagnostic
superiority of CE over these methods is related to its
ability to provide a complete examination of the small
bowel mucosa. On the other hand, the drawback of
CE is the inability to obtain biopsies. However, this
deficiency has been overcome with the use of double
balloon enteroscopy, which permits obtaining biopsies
from lesions detected by CE".

Therefore, the diagnostic approach to conditions
such as obscure GI bleeding, Crohn’s disease and
coeliac sprue has been dramatically altered by CE™,
Morecover, the use of CE has resulted in significant
advances in the understanding and diagnosis of several
gastrointestinal diseases including assessment of the
effect of medications on the small bowel, intestinal
lesions secondary to systemic diseases, and some rare
conditions”.

In this review, the role of CE will be discussed in
the following conditions: (I) Intestinal consequences
of medications such as non-steroidal anti-inflammatory
drugs (NSAIDs). (I) Rare conditions mainly involving
the small bowel. (1) Primary lymphangiectasia
such as Waldmann’s disease. (2) Common variable
immunodeficiency disorder. (3) Familial polyposis
syndromes with small bowel involvement. (I)
Immunological disorders with small bowel involvement.
(1) Acute and chronic graft versus host disease. (2)
Hypobetalipoproteinaemia. (IV) General diseases with
intestinal lesions, such as vasculitides. (V) Infectious
intestinal diseases such as Whipple’s disease and CMV
infection in immunosuppressed patients.

For each of these conditions, the clinical and
biological characteristics will be discussed when needed,
to understand the role of CE in diagnosis. The typical
endoscopic patterns observed with CE will be described,
and the use of CE will be integrated in a global
diagnostic approach.
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CE FOR THE EVALUATION OF INTESTINAL
TOXICITY OF MEDICATIONS: THE
EXAMPLE OF NSAID-RELATED Frequency
Crohn's disease ++++
ENTEROPATHY Drug-related injuries (NSAIDs) +++
. . .. . . Mesenteric ischaemia ++
CE is a simple and efficient tool to detect intestinal R L — — oo
lesions due to NSAIDs Cryptogenic multifocal ulcerous stenosing enteritis +
Background: NSAIDs account for 5%-10% of all Eadiaionemelriﬁs . *
P : . ymphoma, ulcerated cancer iz
drlolg prescriptions in developed countries and about Vasculitides (lupus, polyarthritis, PAN) .
25% of the reported side effects caused by all classes Behcet's disease /-
of medications, including gastroduodenal ulcers seen Eosinophilic enteritis +/-
in 10%-30% patients with intestinal lesions'™. The Infections (CMV, Whipple, yersinia etc) +/-

prevalence of severe side effects involving the small
bowel and colon is 0.89 per 100 patient-years with
naproxen, and 0.41 with rofecoxib, corresponding
to 39.4% and 42.0%, respectively, of all the severe
gastrointestinal side effects”. NSAIDs alter the intestinal
permeability, about 12 hours after intake and result
in mucosal inflammation within 10 days. A variety of
endoscopic lesions have been described, ranging from
asymptomatic enteropathy to severe lesions such as
ulcers, perforation, stenosis (Figure 1), diaphragms and
villous atrophy. CE may be able to help detect these
lesions and clarify their pathophysiology.

Description of the lesions: One of the most interesting
studies was reported by Maiden ef al", who evaluated
the number and the type of intestinal lesions induced
by NSAIDs in 40 healthy volunteers between the ages
of 21 and 61 years, using CE and fecal calprotectin. The
fecal calprotectin test and CE were performed before
and after a 2-week course of treatment with diclofenac
(75 mg) and omeprazole (20 mg twice a day). The CE
recordings were read by three independent investigators,
and the lesions were regarded as significant if indicated
by at least two of them. The lesions were classified
into six categories: (1) reddened folds; (2) denuded
area with loss of villous architecture; (3) petechiae;
(4) mucosal breaks; (5) presence of blood without a
lesion being visualized; and (6) other findings, mainly
lymphangiectasia and angiodysplasia. Before treatment,
lymphangiectasia and arteriovenous malformations
were observed in three patients each. After treatment
with nonsteroidal anti-inflammatory drugs (NSAIDs),
lesions were seen in 27 patients, 15 of whom had more
than one lesion: 16 mucosal breaks (40%), including two
cases of bleeding; 14 reddened folds (35%); 13 petechiae
and red spots (33%); eight denuded areas (20%), including
two patients with mucosal breaks; and three patients
with blood in the intestinal lumen (8%). After 2 weeks,
the fecal calprotectin level increased significantly in 30
subjects (+ 75-82 ug; P < 0.0001) but this increase did not
correlate with the number of lesions detected by CE. The
authors concluded that short-term NSAID treatment was
associated with a high level of intestinal inflammation,
and an increased frequency of intestinal lesions.

CE helps understanding the pathophysiology of
NSAIDs-enteropathy
NSAID-related lesions were located equally in the
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proximal and distal parts of the small bowel. The study
by Maiden ez a/'" was interesting, as it showed that
significant lesions can occur even after a short course of
NSAID treatment in healthy individuals. However, the
study had several methodological limitations: (1) The
interpretation of CE images was often difficuld"" and
the clinical relevance of lesions detected by CE was not
always established, since such lesions could be found in
the absence of any treatment in healthy individuals"®.
(2) Other causes of intestinal lesions such as chronic
ischemia were not excluded. (3) A standardized
terminology allowing a consistent description of the
lesions and comparisons between different studies was
lacking“”. Moreover, DBE provides a direct access to
intestinal lesions detected by CE and biopsy specimens
can be obtained. Therefore, our understanding of the
pathophysiology of early lesions induced by NSAIDs is
likely to improve.

CE to evaluate the benefit of medications preventing the
toxic intestinal effects of NSAIDs
Shunji and Nakamura showed in a randomized trial
on 16 patients that rebaminide significantly decreased
the prevalence of diclofenac-induced small intestinal
mucosal injurym]. These results need to be confirmed
in larger studies. On the other hand, the etiological
diagnosis of intestinal lesions observed by CE is often
difficult. The distinction of lesions related to NSAIDs
or those seen in Crohn’s disease is particularly difficult,
as recently shown by Voderholzer who reported a rate
of misdiagnosed lesions in as many as 25% of the 40
patients with 146 intestinal lesions detected by CE",
Table 1 shows how difficult the differential diagnosis
is of intestinal erosions and ulcers, since they may be
related to a number of pathological conditions and
diseases. Therefore, DBE with biopsy of the lesions will
often be necessary to obtain a correct diagnosis.

RARE DIGESTIVE DISEASES WITH SMALL
BOWEL INVOLVEMENT

Waldmann'’s disease (Figure 2)

Intestinal lymphangiectasia appears on CE recordings
as whitish areas, often diffusely spread over the
intestinal mucosa. The endoscopic appearance of
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Figure 1 Intestinal stenosis caused by NSAIDs. Capsule endoscopy shows
narrowed segment, surrounded by an ulcerated but non-inflammatory mucosa.

Figure 2 Waldmann’s disease. The presence of dilated lymphatic vessels in
the submucosa gives a whitish appearance to the mucosa. If lymphangiectasia
becomes more prominent, it may protrude into the lumen.

lymphangiectasia is the result of an accumulation of
chylomicrons in the dilated lymphatic vessels, varying
in size from a few millimeter white spots to large white
nodular areas. Lymphangiectasia may be diffuse or
may involve a localized segment of the small bowel.
Clinically, lymphangiectasia is classified as primary,
secondary or functional. Functional lymphangiectasia
are not clinically relevant and it is often encountered in
patients with functional digestive disorders. Secondary
lymphangiectasia is a consequence of intestinal or extra-
intestinal diseases causing compression of the gut.
By contrast, Waldmann’s disease is primary idiopathic
lymphangiectasia, which results in an exudative
enteropathy. This condition may present as a diffuse
disease or may involve only a localized segment of the
small bowel. Localized lymphangiectasia can be treated
surgically, by resection of the pathological segment.
However, diffuse disease requires medical treatment
(diet containing medium chain fatty acids). DBE shows
thickened mucosal folds without villous atrophy in the
duodenum, jejunum and ileum. Small size nodules (spots)
may be observed as well as large confluent areas'”. CT
scan may show thickening of the mucosal folds.

Immunoglobulin deficiency: The example of common
variable immunodeficiency disorder (CVID, Figure 3)
This condition is characterized by hypogamma-

Figure 3 Common variable immunodeficiency disorder. The characteristic
lesions include polypoidal and nodular lesions of variable size, which are
disseminated over the intestinal mucosa.

Table 2 Common variable immunodeficiency disorder:

Clinical manifestations

Gastrointestinal signs Extra-intestinal signs

Giardia lamblia infection Recurrent respiratory tract infections
Small bowel bacterial overgrowth Increased risk of lymphomas

Viral and infectious diarrhoea Increased risk of gastric cancer
Coeliac disease

Frequent nodular lymphoid

hyperplasia, not premalignant

globulinaemia, recurrent bacterial infections, mainly
pulmonary, and is frequently associated with autoimmune
and neoplastic disorders. Table 2 summatizes the clinical
features. CE shows small (millimetre size) nodular
lesions spread diffusely over the intestinal mucosa.
In some cases, the lesions are polypoidal, of variable
sizes!". DBE shows similar findings and may also
demonstrate areas of atrophic mucosa, in the event
of an associated infection. The nodules correspond to
hypertrophic lymphoid follicles, without plasma cells.

In most instances, the lesions (either nodules or
polyps) are disseminated throughout the gut. There is an
increased risk of intestinal lymphoma in these patients.
CE allows regular surveillance of the small bowel. When
CE reveals a change in the endoscopic findings, DBE
with biopsy should be performed or the patient should
refered to a surgeon for intestinal resection.

Familial polyposis syndromes

Background: CE is very effective in detecting intestinal
tumours. Intestinal tumours account for 3% to 6%
of all digestive neoplasms, less than 2% of which are
malignant. The data collected since the introduction of
CE, shows a higher frequency of intestinal tumours,
between 6.3% and 12.3% in patients investigated for
obscure digestive bleeding by CE""”. Since the use of CE
permits eatlier diagnosis, the clinical course of intestinal
tumours has changed. These tumours are now seen as
ulcerated, haemorrhagic lesions, before the occurrence
of obstructive signs. Therefore, one may assume that
CE can be used for the detection of intestinal tumours
in patients with familial polyposis syndromes. There atre
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Figure 4 Peutz-Jeghers syndrome. Presence of a large polyp in the ileum, in
a young patient with Peutz-Jeghers syndrome. The polyp was ulcerated and
required endoscopic resection.

Figure 5 Familial adenomatous polyposis. Multiple polyps of regular shape are
present in the ileum.

two conditions that are of particular concern: Peutz-
Jeghers syndrome and familial adenomatous polyposis
syndrome.

Peutz-Jeghers syndrome (Figure 4): In patients with
Peutz-Jeghers syndrome, the prevalence of small bowel
cancer is particularly high. Intussusception of the polyps
may cause intestinal obstruction, while ulcerated lesions
may be responsible for acute or chronic gastrointestinal
bleeding. CE can detect polyps in the entire length
of the small intestines, with a higher diagnostic yield
compared to CT scan and MRI with enteroclysis,
particularly for lesions < 1 cm in diameter™. The role
of CE has recently been established in the initial work-
up, as well as for the follow-up of patients with Peutz-
Jeghers syndrome“s]. However, it is difficult to determine
the size of the polyps on capsule recordings, which is
an important factor in selecting patients for removal
by DBE. It should be noted that polyps selected for
removal are of a large size, and those at high risk of
ulceration, malignancy and intussusception.

Familial adenomatous polyposis syndrome (FAP,
Figure 5): There is currently no established indication
for small bowel CE in the initial work-up of patients with
FAP. By contrast, CE may be indicated in FAP patients
with multiple duodenal polyps (Spiegelmann Il or IV)

www.wjgnet.com
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Figure 6 Acute Graft versus Host Disease (GVHD). The lesions correspond to
Stage III disease, manifesting as diffuse erythema and oedema of the mucosa,
with a few erosions.

as these patients have more frequent intestinal polyps'”.

Moreover, polyps larger than 10 mm in diameter should
be removed because of the risk of malignancy, either by
DBE or intra-operative enteroscopy. On the other hand,
examination of the duodenum, in particular the area of
the papilla is often difficult with CE because of the rapid
transit of the capsule through this segment. Therefore,
assessment of the duodenum with a lateral viewing
endoscope is the preferred approach.

Capsule endoscopy should be used with caution
in familial polyposis syndromes, since many of these
patients have undergone multiple abdominal surgeries
which may delay capsule progression or even cause its
retention.

B-cell lymphoma: Finally, in this section on rare
intestinal tumours, it is important to mention the role
of CE in the investigation of patients with suspected
B-cell lymphoma. CE not only allows the diagnosis of
such tumours but also helps to evaluate the extent of the
intestinal disease™. CE is also useful in evaluating the
response to chemotherapy.

IMMUNOLOGICAL DIGESTIVE DISORDERS
(PHOTO N° 9 ET 10) (MALADIE DE
BORDIGONI)

Acute gastrointestinal graft versus host disease (GVHD)
after bone marrow transplantation (Figure 6)
Bone marrow transplantation is widely used for the
treatment of a number of haematological diseases. Acute
GVHD is a severe complication that requires quick
initiation of treatment with immunosuppressive drugs.
The small bowel is often involved in acute GVHD, with
the development of hematochezia, diarrhoea, abdominal
pain, nausea and vomiting. The diagnosis is difficult and
GVHD must be distinguished from other conditions
sharing a similar clinical picture such as cytomegalovirus
enteritis and Clostridinm difficile infection.

The diagnosis is easier in the presence of multi-system
disease, especially when the skin lesions can be biopsied.
In patients without skin involvement, an endoscopic
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work-up is needed, with esogastroduodenoscopy and ileo-
colonoscopy. Until recently, esogastroduodenoscopy was
regarded as the gold standard for the examination of the
duodenum, with findings of mucosal oedema, denuded
mucosa, erosions, erythema and bleeding ulcers. These
lesions are classified into 4 grades, grade [ refers to
focal erythema, grade I diffuse erythema and oedema,
grade Il severe oedema and friable mucosa with
erosions, and grade IV presence of exudate, ulcers and
active bleedingm].

The clinical usefulness of CE in acute GVHD was
demonstrated in two studies. Neumann e¢f a/*” evaluated
14 patients with clinical signs of acute GVHD after bone
marrow transplantation, and observed typical intestinal
lesions with histological confirmation on biopsy
obtained by endoscopy, performed subsequently. This
study also showed that the lesions involved the entire
length of the small bowel and were more intense in the
ileum compared to in the jejunum. The most important
finding was the very high negative predictive value of
CE since patients with a negative CE did not develop
acute GVHD during the 2-month follow-up period after
CE. These findings were confirmed by Aghai ef al™ina
study on a larger cohort of patients.

Although it is worth mentioning that CE is well
tolerated by such critically ill patients, certain limitations
should be noted. In some patients, the capsule may be
retained in the stomach. The Rapidview system can be
used to monitor the progression of the capsulemj. In the
event of delayed gastric clearance, erythromycin may be
administered. Moreover, it should be emphasized that
in some patients, CE was normal but these patients had
acute GVHD™,

Despite the limited data available in the literature,
CE should now be regarded as an alternative to
esogastroduodenoscopy in the workup of patients with
suspected GVHD, particularly in critically ill patients
requiring quick therapeutic decisions. Indeed, CE
appeats to be as effective as esogastroduodenoscopy
with biopsy for the diagnosis of acute GVHD® ",

Hypobetalipoproteinemia (Figure 7)

Background: Hypobetalipoproteinemia is an autosomal
dominant disorder caused by a mutation or deletion in
the apoB gene which produces a truncated apolipoprotein
B. The plasma concentrations of the two forms of
apolipoprotein B, that is, Apo B-100 synthesized by
the liver and Apo-B48 synthesized by the intestine,
are undetectable. The biological and clinical picture is
similar to that of abetalipoproteinemia. Heterozygous
hypobetalipoproteinemia is present in 0.1%-0.8%
of the general population, while homozygous
hypobetalipoproteinemia is rare. The prognosis of Apo
B-related disorders depends mainly on the consequences
of the malabsorption syndrome, and on the progression
of neurological alterations caused by the deficiency of
soluble vitamin EF?.

Diagnostic procedure: Laboratory tests show
hypocholesterolemia, acanthocytosis and undetectable

ApoB lipoprotein. CT scan shows massive and diffuse
infiltration of the liver. CE demonstrates diffuse whitish
pattern of the intestinal mucosa with occasional yellow
areas seen in the entire length of the small bowel, but
without any villous atrophy. Enteroscopy, formerly
performed with push enteroscopes and currently with
DBE shows a similar pattern as CE and moreover,
biopsy specimens can be obtained. These lesions are
produced by the accumulation of fat vesicles in the
enterocytes in the jejunum and ileum, without causing
villous atrophy™”. Immunohistchemistry shows
migration of truncated Apo-B and the absence of
normal Apo-B hypobetalipoproteinemia.

INTESTINAL EXPRESSION OF
VASCULITIDES
Background

General considerations: Systemic diseases include
several very heterogeneous pathological conditions
which share some common features: (1) symptoms
suggesting the involvement of multiple organs, (2)
specific immunological and biological alterations, (3)
a tendency to chronicity, and (4) clinical response to
immunosuppressive therapy. Systemic diseases are

30,31] . .
: connective tissue

divided into two main categories
or collagenous diseases with predominant abnormal
production or deregulated synthesis of collagen, and
vasculitides with predominant inflammation of the
blood vessels resulting in abnormal vascular permeability,
thrombosis and tissue ischaemia. These conditions shatre
some pathophysiological mechanisms such as abnormal
production of proteins or cytokines, and abnormal
humoral or cellular immunity that results in muscular
inflammation, atrophy and fragmentation. In the end,
the vascular endothelial changes become predominant
and are responsible for the muscular, neurological and
digestive abnormalities.

Digestive manifestations of vasculitides and systemic
diseases include a number of clinical conditions
(Table 3)". The development of GI symptoms raises
three main questions: Do the digestive symptoms
correspond to the initial manifestation of the condition
or to a new acute phase of the disease? Are the
digestive symptoms secondary to a complication of the
treatment? Is the observed complication a component
of the primary disecase? To answer these questions, the
clinician may use diagnostic techniques such as CT scan,
biological and immunological tests, and CE. The use of
CE will be illustrated by a few examples.

Specific characteristics of diseases

Behget’s disease: Behcet’s disease is a systemic
inflammatory condition, with 10% to 25% patients
developing GI manifestations. The symptoms consist
mainly of abdominal pain, diarrhoea and acute or
chronic bleeding. CE may show erosions and aphthous
ulcers in the small bowel, as reported by Fylejk in a
series of 20 patientsm]. Intestinal lesions may be present
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Disease Frequency of digestive

manifestations

Primary vasculitides
Periarteritis nodosa.
Churg-Strauss Syndrome

30%-50%
25%-50%

Behget's disease Up to 30%
Takayasu’s arteritis Up to 15%
Wegenre's disease (granulomatosis) 5%-10%
Lymphomatous granulomatosis 1.5%
Horton’s disease 1%

Henoch-Schonlein purpura 50%-90%

Secondary vasculitides
Systemic lupus erythematosus
Rheumatoid arthritis

Connective tissue disorders

Up to 50%
Up to 10%

Systemic sclerosis 75%-90%
Systemic lupus erythematosus (except 25%
vascular lesions)

Figure 7 Hypobetalipoproteinemia. The endoscopic picture is characterized by
a diffuse whitish pattern of the mucosa due to the accumulation of fat vesicles
in the enterocytes. The size of the intestinal villi is normal.

in symptomatic and asymptomatic patients, and do not
show a specific endoscopic pattern.

Churg et Strauss disease (Figure 8): Churg et
Strauss disease is a systemic disease characterized by
cosinophilia and NTE manifestations suggesting an
allergenic reaction. The small bowel is involved in
nearly 50% patients, presenting with gastrointestinal
bleeding, diarrhoea and abdominal pain. Intestinal ulcers
are not uncommon and often manifest as bleeding or
perforation. Sanchez ez 4/ have shown that the ulcers
detected by CE are deep, involve the jejunum and ileum,
and respond well to immunosuppressive treatment.
Therefore, CE is also useful in evaluating the response
to treatment.

Henoch-Schoénlein purpura: The clinical picture
of Henoch-Schénlein purpura is characterized by
the occurrence of purpuric lesions, abdominal pain,
polyarthralgia and renal failure. The disease is a
consequence of the deposition of IgA in the blood
vessels. CE may reveal intestinal involvement, with
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Figure 8 Churg and Strauss disease. A large ulcer is present in the ileum.

findings of oedematous mucosa, multiple ulcers, fibrin
deposits and bleeding. Lesions observed by CE are
often diffuse, involving the jejunum and ileum. If the
clinical picture suggests Henoch-Schonlein purpura, the
presence of intestinal lesions at CE should be regarded
as diagnostic, and further endoscopic assessment is not
required””,

Antral vascular ectasia associated with vasculitides:
Antral vascular ectasia are a common cause of bleeding
and anaemia, particularly in patients with liver cirrhosis
and portal hypertension. However, portal hypertension
is not observed in nearly 70% patients. In these patients,
the condition is related to immunological disorders
such as systemic sclerosis and rheumatoid arthritis,
renal failure and diabetes. Antral vascular ectasia can be
diagnosed by CE with a typical endoscopic pattern of
“watermelon stomach”. Thus, CE is useful not only in
diagnosing the cause of anaemia but also for the follow-
up of patients treated with endoscopic haemostasis™

INFECTIOUS INTESTINAL DISEASES AND
VIRAL INFECTIONS IN IMMUNODEFICIENT
PATIENTS
Background

The clinical manifestation of intestinal infection is
usually an acute episode of diarrhoea, which resolves
spontaneously, and endoscopic assessment is not
indicated in most patients. By contrast, patients with
persistent diarrhoea or malabsorption require further
workup. Recently, there has been an increase in the
incidence of certain viral infections in patients with
immunodeficiency due to HIV infection or those on
immunosuppressive therapy. Endoscopy is the main
diagnostic procedure as it allows examination of the
mucosa, and biopsy specimens can be obtained for
identification of the causal virus. Biopsies are frequently
performed during esogastroduodenoscopy and ileo-
colonoscopy. These procedures have a limited range
of examination, since a large part of the small bowel
is excluded. CE is a very useful complement to these
investigations, as it allows assessment of the intestinal
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Figure 9 Cytomegalovirus infection in a heart transplant patient. The disease
is characterized by the presence of bleeding ulcers and erosions.

Figure 10 Whipple's disease. The endoscopic picture shows an oedematous
and friable mucosa with erosions and serpiginous ulcers. The lesions may
involve the entire length of the small bowel.

mucosa with a high diagnostic yield, and can have a
direct impact on the management of such patientsm.
Moreover, lesions detected by CE can be subsequently
biopsied during DBE.

Infectious diseases in immunodeficient patients

(Figure 9)

CE can detect ulcers involving the intestinal mucosa
in patients with viral, fungal or bacterial infections.
Cytomegalovirus infection can be diagnosed by
the presence of one or two large jejunal ulcers in
immunodeficient patients, as for example in transplant
patients. These ulcers may bleed and are the source
of haematochezia when located in the distal ileum or
the colon™. Fungal infection in HIV patients, such
as histoplasmosis is characterized by the presence of
multiple deep ulcerations accompanied with submucosal
nodules protruding into the lumen. The diagnosis is
confirmed by the detection of the pathogenic agent
on biopsies obtained during enteroscopy””. In patients
with tuberculosis, CE may reveal deep ulcers, often
appearing as serpiginous. The lesions are difficult
to differentiate from those of Crohn’s disease. The
pathological examination of the biopsies may show a
typical granuloma. Studies using CE have shown that the
lesions may not be restricted to the ileum but are also
seen in the jejunum™”

Whipple’s disease, an example of diffuse intestinal
infection (Figure 10)

Whipple’s disease is a multisystem infectious condition
caused by Tropheryma whippelii. G1 symptoms are often
present and the diagnosis is made by demonstrating the
presence of the infectious agent on duodenal biopsy.
The most typical endoscopic finding is the presence
of an oedematous, friable and haemorrhagic mucosa
with multiple erosions and serpiginous ulcers. CE has
shown that the intestinal lesions are diffuse, involving
the jejunum and ileum. This is explained by the fact that
previous investigative techniques allowed only limited
access to the intestinal mucosa, i.e. before CE and DBE
became available!*. Moreover, CE is also a useful non-
invasive method to determine the response to treatment,
which has to be maintained for at least two years,
and occasionally five years in order to avoid relapse,
especially of the neurological manifestations'”.

CONCLUSION

Since it was introduced in 2000, the use of CE in several
clinical situations has been validated. However, the
indications for CE can be extended to other diseases,
although an assessment of a positive influence of CE on
patient outcomes is difficult obtain in conditions which
occur either in a small number of patients, or in critically
il and difficult to examine patients. Clearly, CE has the
advantage of detecting lesions in the small intestine and
directing DBE to the correct location in order to obtain
biopsies. Moreover, repeated assessment can be made in
chronic conditions, especially to detect the response to
treatment.
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