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REVIEW

ABSTRACT

Capsule endoscopy currently plays a relevant role for Crohn’s 
disease. This manuscript will discuss the current indications and 
practical uses of capsule endoscopy in this disease. It is a non-invasive 
technique that represents a significant advance in the endoscopic 
diagnosis of small bowel conditions. These circumstances, 
together with its diagnostic yield and excellent tolerability, make it 
considerably acceptable by both patients and physicians. This paper 
discusses the current evidence on the specific circumstances where 
capsule endoscopy may be indicated for three specific scenarios: 
Suspected Crohn’s disease, indeterminate colitis, and established 
Crohn’s disease, where it plays an extensive role. Furthermore, the 
impact and implications of capsule endoscopy results for follow-up 
are reviewed. These recommendations must be interpreted and 
applied in the setting of the integral, individual management of 
these patients. Understanding its appropriate use in daily clinical 
practice and an analysis of results may define endoscopic scoring 
systems to assess activity and mucosal healing in this condition. The 
present role of capsule endoscopy for Crohn’s disease is subject to 
ongoing review, and appropriate usage uncovers novel applications 
likely to result in relevant changes for the future management of 
these patients.
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INTRODUCTION

Early diagnosis in inflammatory bowel disease (IBD) 
currently remains a challenge given that inflammatory 
activity progression results in irreversible damage (1-4). 
Presently there is no reference test for the diagnosis of 
Crohn’s disease (CD) (5,6), hence techniques must be 
interpreted in an appropriate context (7). Until a decade 
ago endoscopic visualization of the small bowel (SB) 
mucosa was achieved by means of the limited reach of 
push enteroscopy or the invasive nature of intraoperative 
enteroscopy. Since receiving FDA approval in 2001, the 
use of capsule endoscopy (CE) has improved imaging 
diagnosis for SB diseases. It uses a small device that takes 
hundreds of photographs during its natural transit of the 
bowel, thus providing a direct, non-invasive view of the 
mucosa. This review discusses its primary indications for 
CD as based on currently available evidence (8-12). These 
publications highlight its value for the indentification of 
superficial lesions usually overlooked by other endoscopic 
and radiographic techniques (7,9,12-15), and define it as 
the reference technique for SB assessment in the absence 
of strictures or fistulas (12,16). Today, following bleed-
ing of uncertain origin, CD is the second most important 
indication of CE (17). This review discusses its role in 
three scenarios: suspected CD, indeterminate colitis, and 
established CD. 

CD DIAGNOSTIC CRITERIA USING CAPSULE 
ENDOSCOPY

As with any endoscopic technique, the description of 
lesions consistent with CD uses a standardized terminol-
ogy (18): Strictures, ulcers, erosions, aphthae, pseudopol-
yps, and fistulas (Fig. 1). In the presence of such lesions 
other conditions must be ruled out (infection, ischemia, 
vasculitis, iatrogenesis, tumors, lymphoma, and Behçet’s 
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disease, among others). Other lesions such as denudation, 
erythema or petechiae are considered nonspecific. Most 
studies have used the diagnostic criterion defined by Mow 
et al. (19) in 2004: Presence of diffuse or multiple –more 
than three– ulcerations in the absence of antiinflammatory 
drug ingestion. This criterion confers a sensitivity (S) of 
77 %, a specificity (Sp) of 89 %, a positive predictive value 
(PPV) of 55 %, and a negative predictive value (NPV) 
of 96 % for clinical, endoscopic, radiographic, and his-

tological findings, hence it is highly relevant for disease 
exclusion. 

Similarly, albeit with a lower specificity, the presence of 
multiple aphthous or erosive lesions (> 10 similar to those 
shown in figure 2), either with continuous or segment-
like distribution, has also been described as a diagnostic 
criterion for CD by other authors (20). In 2008, Gal et al. 
(21) reported on the capsule endoscopy-related CD activity 
index (Niv score or CECDAI), which defines ulcer size, 

Fig. 1. The spectrum of lesions compatible with CD by capsule endoscopy: Aphthae, ulcers, ulcerated strictures, pseudopolyps.

Fig. 2. Aphthous erosions detected by capsule endoscopy (8): The capsule may detect superficial intestinal lesions in a patient with Crohn’s disease that 
are overlooked by radiographic techniques and inaccessible to ileocolonoscopy.
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extension, and strictures in the proximal and distal seg-
ments of the SB, and has been prospectively validated of 
late (22) (Table I). As is the case with colonoscopy, SB 
activity shows no clinical correlation. Thus, in a symp-
tomatic patient, CE will detect lesions on half occasions 
(23,24) and, vice versa, CE will identify lesions in 62 % of 
patients in clinical remission (CDAI < 150) (25). 

CE INDICATIONS IN CROHN’S DISEASE

The role of capsule endoscopy in CD varies depending 
on suspicion earliness and on disease extension, activity 
and distribution (26,27).

– � Suspected Crohn’s disease. CD suspicion is based on 
the occurrence of symptoms whether associated or 
otherwise with compatible extraintestinal manifesta-
tions, laboratory abnormalities, and/or radiographic 
findings (7). In such cases an ileocolonoscopy with 
biopsy taking should be performed, and an assessment 
of the proximal gastric and/or intestinal extension is 
advisable regardless of results (5,12,28). Therefore, this 
is the second most important indication of CE in the 
adult (17), and the first mort important one in children 
from 10 to 18 years of age (29). Cost-effectiveness is 
greater when symptoms are accompanied by anemia, 
thrombocytosis, inflammation markers and/or fecal 
markers (30-33). Furthermore, this is a first-line tech-
nique when endoscopy and radiology results are nega-
tive or inconclusive, as it identifies subtle inflammatory 
changes usually overlooked by radiographic techniques 
(Fig. 2). Thus, two significant meta-analyses (34,35) 
show performance to be superior to that of ileocolonos-
copy, barium small-bowel follow-through (SBFT), and 
computed tomography (CT) by 22 %, 37 %, and 42 %, 
respectively. Interestingly, studies comparing all the 
techniques used for the diagnosis of CD obtain highly 
variable results depending on the reference technique 
considered. Thus, when ileoscopy is the reference test 
CE show a value superior to that of computed tomog-
raphy enterography (CTE) or magnetic resonance 
enterography (MRE) (36). In contrast, when enteros-
copy plus expert clinical assessment is the reference test 
chosen, MRE is slightly superior to CE (37).

– � Indeterminate colitis. Population-based studies 
have shown that in 4-10 % of patients with IBD and 
colonic involvement alone CD differentiation from 
ulcerative colitis is challenging. This condition is 
designated indeterminate colitis (IC) or IBD unclas-
sified (IBDU) (38-40). In such cases CE may identify 
distal ileal lesions consistent with CD in 17-70 % of 
patients (40), with performance being superior to that 
of SBFT or enteroclysis. No data comparing CTE or 
MRE are available. Furthermore, when CE is normal, 
a future diagnosis (12) may not be excluded and a 
repeat CE may be recommended in the mid term (8). 

– � Established Crohn’s disease. CE should be mainly 
considered when a change in disease management 
is foreseen (6,8,9,28). Furthermore, given its high 
diagnostic yield for established disease (85.7 %), 
its findings may influence management changes and 
clinical monitoring in 64 % of these patients (41). 
Therefore, in the presence of symptoms or signs 
unexplained by a normal or inconclusive result 
from radiology and/or colonoscopy, CE may detect 
lesions accounting for manifestations beyond the 
duodenum and terminal ileum, otherwise inacces-
sible to conventional endoscopy (12,42). In addi-
tion, it may be advisable for unfeasible or normal 
ileocolonoscopies (28). In these indication, identi-
fication of mucosal lesions is superior versus SBFT 
(78 vs. 32 %) and may be better than with CTE (68 
vs. 38 %) or MRE (93 vs. 79 %), but the clinical 
significance of such differences remains undefined. 

Assessment of extension in Crohn’s disease

Following full SB accessibility using CE, SB involve-
ment was seen to potentially coexist with ileal and colonic 
disease. Because of this, the Vienna classification was 
replaced by the Montreal classification in 2005, adding 
the intestinal localization (L4) to the rest of sites when 
upper digestive tract involvement is detected to the proxi-
mal ileum (43). Half of patients with symptomatic ileal 
and/or colonic CD also have their proximal SB affected, 
with most common distributions including the proxi-
mal ileum (67 %) followed by the jejunum (53 %) and/

Table I. Capsule endoscopy Crohn’s disease activity index 
(CECDAI) (22)

1.  Inflammation score:
0: None
1: Mild to moderate edema/hyperemia/denudation
2: Severe edema/hyperemia/denudation
3: Bleeding, exudate, aphtha, erosion, small ulcer (< 0.5 cm)
4: Moderate ulcer (0.5-2 cm), pseudopolyp
5: Large ulcer (> 2 cm)

2.  Disease extension score:
0: No disease - normal exploration
1: Focal disease (single segment involvement)
2: Patchy disease (2-3 segments involved)
3: Diffuse disease (> 3 segments involved)

3.  Stricturing score:
0: None.
1: Single – passed
2: Multiple – passed
3: Obstructing (not passed)

Segmentary score (proximal or distal): (A x B) + C
Total score: proximal ([A x B] + C) + distal ([A x B] + C)
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or duodenum (32 %) (23,44). Currently, an assessment 
of extension all along the GI tract is advisable at initial 
diagnosis (12,45). Furthermore, very recent studies show 
that proximal involvement is associated with younger age, 
nonsmoking status, coexistence of ileal involvement, and 
stenosing pattern. Specifically, jejunal involvement is 
associated with stenosing patterns requiring more surgery 
(46,47). Data are similar for CD with ileal involvement, 
which progresses towards stenosing and penetrating pat-
terns more often than colonic CD (48). The association 
of stenosing behavior and jejunal CD may solely be the 
result of inflammatory response in the intestinal segment 
with the smallest lumen. In this respect the difference in 
stenosing complication rates between small-bowel and 
colonic CD seems logical.

Crohn’s disease in the small bowel

Diagnosing CD only in the SB is truly challenging and 
the condition may occur in up to one third of patients (49-
51). Symptoms are usually nonspecific and, as with colonic 
involvement, bear little correlation to endoscopic activity. 
Screening modalities are currently considered supplemen-
tary, and their selection will depend upon experience in 
each individual site (52): 

CE may provide early diagnosis for mucosal lesions 
and suggests the need for other exams (indication, biopsy, 
therapy, approach). Main benefits include absence of inva-
sivity and radiation, direct study of the mucosa throughout 
the SB, and assessment of SB activity when ileocolonos-
copy is normal. In the presence of stenosis CE is contra-
indicated. Given the low sensitivity of SBFT for stricture 
identification, its use is controversial (53). Thus, in most 
cases of capsule retention in patients with CD radiology 
was deemed inadequate to raise suspicion on potential ste-

noses (54). Therefore, when stenosis is suspected, some 
authors recommend that a biodegradable capsule be pre-
viously used to assess potential CE contraindication (as 
discussed under “Complications”). 

Fecal calprotectin (FC) reveals in a noninvasive, direct 
manner activity or recurrence, and drives the need for other 
tests. It is well correlated to CE results, with S = 83 %, Sp 
= 100 %, PPV = 100 %, and NPV = 80 % (24). Therefore, 
in patients with clinically suspected CD and a normal ileo-
colonoscopy, an FC value around 200 µg/g is associated 
with a high diagnostic yield by CE (65 %) (55). 

CTE and MRE assess the progression of transmural dam-
age and complications (transmural extension, abscesses, fis-
tulas, stenoses, and collections), hence they are used prior 
to CE when such lesions need to be identified (8). Mucosal 
lesion detection using radiographic techniques is limited 
(56), although some series comparing MRE and CE find 
similar sensitivities (75 % vs. 77.8 %, respectively) (57).

Assessing activity and severity

CE allows to assess the whole SB and is activity. It 
is carried out for anemia, thrombocytosis, weight loss, 
and fecal inflammatory markers not justified by ileo-
colonoscopy or radiography findings (26,28). Lesion 
severity is objectively assessed using reproducible scor-
ing systems such as CECDAI (22) or Lewis score (58). 
CECDAI has no specific threshold but increased values 
indicate increased mucosal inflammation severity. Lewis 
score, in turn, assesses villous edema, ulcers, and stric-
tures (Table II), with PPV = 82.6 %, NPV = 87.9 %, S = 
82.6 %, and Sp = 87.9 % for the diagnosis of CD versus 
clinical, laboratory, radiographic, endoscopic, and histo-
logical assessment (59). Both scores are well correlated, 
with CECDAI levels of 3.8 and 5.8 corresponding to a 
Lewis score threshold of 135 and 790, respectively, the 
first values indicating mild activity and the second ones 
moderate-to-severe activity (60). Recently, other authors 
have identified a higher threshold of 23.5 in CECDAI 
for severe inflammation, which may be more useful for 
driving clinical management (61). These scores were ini-
tially developed to standardize capsule reports, but their 
use as a clinical tool needs prospective validation studies 
to assess CE-related lesion categorization systems (12). 
Hence, noninvasive studies such as radiology, FC, and CE 
must be considered supplementary (52).

Overall, the more suspicion criteria are available (clini-
cal, laboratory, radiographic, endoscopic), the more likely 
will consistent lesions be found with CE. Thus, with 1 sus-
picion criterion CE reveals mild activity and diagnosis 
is confirmed in 20 % of cases; however, with 3 suspi-
cion criteria activity will be severe and diagnosis will be 
confirmed in around 80 % of cases (59). Among healthy 
patients (no NSAID intake, intestinal resection, ankylosing 
spondylitis or digestive symptoms), only 9 % may have 

Table II. Lewis score for mucosal inflammatory changes 
(adapted from 58)

1. Lesions in the proximal, mid, and distal SB thirds: 
−  Villous appearance:

0: normal; 1: edema
8: short segment; 12: long segment; 20: the whole third
1: single; 14: patchy 

−  Ulcers: 
0: none; 3: one; 5: few; 10: multiple
5: short segment; 10: long segment; 15: the whole third
9: ¼; 12: ¼-½; 18: > ½

2.  Strictures:
0: none; 14: one
2: non ulcerated; 24: ulcerated
7: no retention; 10: capsule retention

Score calculation: stricture score is added to the sum total for highest scoring 
villous edema and segment ulcers.
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mucosal lesions similar to those of CD; however, in all 
of them the Lewis score would suggest mild activity (62). 
These scores have shown a good correlation with FC, in 
such a way that LS is normal when FC ≤ 100 µg/g (60). 
Therefore, when CD is suspected and endoscopy is normal, 
FC > 100 mcg/g indicates CE (55), since FC elevation is 
similar for SB and colon inflammation (63).

Assessing post-surgical recurrence

Currently, the reference technique for this indication is 
ileoscopy using the Rutgeerts score (64). CE may iden-
tify proximal lesions out of ileoscopy’s reach (28,45,65), 
which may be classified using Buchmann’s activity index 
(66). The management of recurrence (endoscopic follow-
up and treatment) is determined by risk factors, among 
which extension in the SB stands out (67). It is recom-
mended at 6 months or 1 year after surgery according 
to other associated risk factors (68). While the clinical 
relevance of findings has not been studied, CE has a sen-
sitivity of 62-76 % and specificity of 100 % as compared 
to ileoscopy (8). It is indicated when endoscopy is con-
traindicated or unsatisfactory (28), and represents the test 
of choice for difficult-to-access anastomoses and to suit 
patient preferences (8). 

Mucosal healing

Achieving deep remission (clinical, biological, mucosal 
healing) (3) improves prognosis in this disease. Mucosal 
healing is the initial event of suppressing inflammation in the 
deeper layers of the intestinal wall (69). Specifically, mucosal 
healing in the SN has been scarcely studied because of a lack 
adequate research tools. The use of CE for (non-fistulizing or 
penetrating) CD has shown ulcer improvement at 1 month 
after treatment (70). As is the case with colonic lesions, such 
healing does not correlate with clinical manifestations (71).

Perianal disease 

Among patients with perianal disease who have a nor-
mal ileocolonoscopy, CE detects SB involvement in 24 % 
of cases, prompting a change in management for them all. 
A positive CE is not associated with laboratory abnormali-
ties, IBD family history, or age (72).

Differential diagnosis with other intestinal  
conditions

Other CE indications include intestinal tumor suspicion 
–as the relative risk for tumors is higher in IBD versus the 
general population (73,74)– and malabsorption syndromes 

such as celiac disease and its complications (17). In uncer-
tain celiac disease cases (negative antibodies and atrophy 
in the duodenal biopsy) CE has revealed lesions consistent 
with CD in 6 % of patients (75).

IMPACT OF CAPSULE ENDOSCOPY  
ON CROHN’S DISEASE

Treatment changes brought about by CE include onset 
of a new therapy, medication changes or withdrawal, and 
surgery indication (41,76,77). At a practical level this 
impact on CD management will depend on the reason why 
CE was indicated. Overall, CE performance for the diagno-
sis of CD in current publications is 60-85 % (41,78). Simi-
larly, CE results will result in changed decision-making for 
90 % of patients when ordered for suspected CD, for 88 % 
of indeterminate colitis cases, and in 73 % of subjects with 
known CD. 

This impact is particularly relevant at pediatric ages 
since CE reclassifies as CD 50 % of ulcerative colitis and 
IC cases, detects proximal lesions unnoticed by other tech-
niques in 50 % of subjects, and changes therapeutic deci-
sions for 78 % of patients (76). 

Regarding established CD, therapeutic management 
will be modified in 64 % of patients (41). In studies with 
over 900 patients with CD (77), 61.6 % had their medica-
tion changed within 3 months following CE, and 39.5 % 
received a new treatment. Disease findings by CE, versus 
no or minimal findings, resulted in significant differences 
regarding therapy changes (73.2 % vs. 51.1 %, p = 0.04), 
added medications (58.5 % vs. 22.2 %, p < 0.01), and sur-
gery indication (21.9 % vs. 4.4 %, p = 0.01). On the other 
hand, these patients had their therapies changed (in the 
above percentages) when CE was indicated for anemia 
(60 %) and when disease extension needs to be assessed 
throughout the SB (58 %). However, when CE is ordered 
for discrepancies between clinical status and other (endo-
scopic, radiographic) testing, our attitude will only change 
for 20 % of cases (27,78).

COMPLICATIONS 

The most relevant complication of CE, virtually the only 
one, is capsule retention, which is rare in this disease –the 
whole SB can be examined in 85.4 % (79-90.8 %) of patients 
(79). In patients with suspected CD the risk for retention 
is comparable to that of other indications, including occult 
bleeding (1.6 %); in subjects with established CD it is slight-
ly higher (1.8-13 %), particularly in the presence of known 
intestinal strictures. Should intestinal stricturing be suspect-
ed, CE must be preceded by an intestinal patency test with 
the Patency biodegradable capsule (PC) (Given Imaging, 
Yoqneam, Israel), approved to this end by the FDA in 2006, 
or using radiology, according to local availability and site 
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expertise (12,80-82). PC or MRE will be chosen for pediatric 
patients as both exams are harmless at younger ages. 

For some authors this is a “therapeutic” complication 
as it identifies strictures overlooked by other techniques 
and results in patient management changes (83). For this 
reason, in the presence of stricturing the PC may be admin-
istered beforehand and, if normally expelled, CE would not 
be contraindicated. Furthermore, it should be highlighted 
that a normal radiology does not fully exclude potential 
retention, hence PC is recommended for suspected stric-
tures regardless of whether radiographic results are normal 
or otherwise. On the other hand, in the presence of a radio-
graphically detected stricture (SBFT/CT) capsule reten-
tion will occur in only 21 % of cases; therefore radiology 
should be avoided (particularly in younger patients) unless 
a patency test is abnormal (Fig. 3) (84). 

Retention management will depend on stricture diameter 
and nature (85), and includes an expectant attitude while 

monitoring expulsion and medical or endoscopic treatment 
in the absence of complete obstruction, with surgery being 
indicated for the latter. Medical therapy includes laxative 
or steroid administration depending on retention etiology. 
Enteroscopy will be indicated for capsule recovery, stric-
ture biopsy taking, and stricture dilation.

CONCLUSIONS 

In summary, CE is a noninvasive technique with a wide-
reaching role in CD. Its main utility is well defined in the 
early diagnosis of mucosal lesions when this disease is 
suspected, to assess disease extension, and in the study 
of indeterminate colitis, particularly when management 
changes are involved. Endoscopic scoring systems exist 
that indicate disease activity in the SB, although their use 
should be extended in future prospective studies to define 
activity and mucosal healing criteria that might represent 
therapeutic guidelines. As with other diagnostic studies 
and current therapies, the role of all these CE applications 
in the modification of the natural history of this disease 
remains to be established.
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