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Abstract

Capsule endoscopy currently plays an important role in Crohn's disease (CD). It is a noninvasive technique that has led to a breakthrough in the endoscopic diagnosis of diseases of the small intestine. Its superior diagnostic performance and excellent safety profile lead to its considerable acceptance on the part of the patient. This paper reviews current indications of capsule endoscopy in three stages of clinical practice: suspected CD, unclassified colitis and its extensive role in diagnosed CD. The diagnostic and therapeutic impact of the results of capsule endoscopy on the monitoring of this disease is also reviewed. Knowledge of its applications, the interpretation of its results in an appropriate context and the existence of a validated endoscopic activity index could change the way in which these patients are managed. The definition of mucosal healing and postoperative recurrence by means of endoscopic scoring systems will endow capsule endoscopy with new applications in the management of CD in the near future.
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Core tip: We expose current indications and practical uses of capsule endoscopy in Crohn’s disease based on the most relevant published evidence. Likewise, we describe the diagnostic and therapeutic impact on this disease and an exhaustive summary of where it plays an extensive role.
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INTRODUCTION

Early diagnosis of inflammatory bowel disease (IBD) is crucial, as the progression of inflammatory activity leads to irreversible damage[1-4]. There is currently no test for the diagnosis of Crohn's disease (CD)[5,6]; therefore, the techniques used must be interpreted in the appropriate context[7]. Since its approval by the FDA in 2001, capsule endoscopy (CE) has revolutionized the diagnostic imaging of diseases of the small bowel (SB). The endoscopic capsule is a small instrument that takes hundreds of photographs while moving naturally with intestinal movements, thus facilitating direct, noninvasive visualization of the intestinal mucosa. CE is currently the most important indicator of CD in children between 10 and 18 years age[8,9]; in adults and young children, its importance as an indicator is second only to bleeding of unknown origin[8]. 

This review presents the principal indications of CD based on the available evidence[10-17] in three scenarios: suspected Crohn's disease (SCD), unclassified colitis (UNC) and diagnosed CD (DCD). This is the best procedure for viewing mucosal lesions attributable to CD in the SB[11] and of identifying superficial lesions that go unnoticed by other endoscopic and radiological techniques[7,11,14,18-20]. 

These characteristics establish its indication as the technique of choice in the evaluation of the SB with CD in the absence of stenosis or fistulas[14,21], and particularly when it will lead to a change in patient management[6,10,14,15].

DIAGNOSTIC CRITERIA FOR CD USING CAPSULE ENDOSCOPY

Lesions consistent with CD should be described according to a structured and standardized terminology called CEST (Capsule Endoscopy Structured Terminology), which was described in 2005[22]. The terminology is based on the presence of stenosis, ulcers, erosions, cankers, pseudopolyps and fistulas (Figure 1), and it enables the use of a common language to interpret lesions consistent with CD. These lesions are not specific; therefore, other diseases with the same endoscopic features (infections, ischemia, vasculitis, iatrogenesis, tumors, lymphoma and Behcet's disease, among others) need to be ruled out. Other lesions such as erythema, nodularity, denudation or petechiae are not considered to be related to inflammation of the mucous membranes. Most studies have used the diagnostic criteria for CD by means of CE, defined by Mow et al[23] in 2004, as the existence of more than three diffuse or multiple ulcerations when nonsteroidal anti-inflammatory drugs (NSAIDs) are not being taken. This criterion provides a sensitivity (S) of 77%, specificity (SP) of 89%, positive predictive value (PPV) of 55% and a negative predictive value (NPV) of 96% for the diagnosis of CD in relation to clinical, endoscopic, radiological and histological findings. The rate of mucosal lesions missed by CE is minimal (0.5%); therefore, CD can be excluded after two years of monitoring[24].

Other authors have described criteria used less commonly in clinical practice such as the presence of multiple aphthous or erosive lesions (> 10), whether distributed continuously or discontinuously[25], or the presence of four or more ulcers, erosions, or a region with exudate, hyperemia and edema[26].

The current guidelines of both ASGE[27] and ECCO[14] recommend the use of two endoscopic indices that quantify the inflammatory activity of the CD by means of CE. Both have been prospectively validated[28,29] and enable the objective assessment of severity of the disease. They focus more on the presence or absence of inflammatory activity than on its extent and location. The first is the Niv or CECDAI (Capsule Endoscopy Crohn's Disease Activity Index) score (Table 1), which was published by Gal et al[30] and defines the size of ulcers and the extent of inflammation and stenosis, dividing the SB into two segments, proximal and distal. The total score (from 0 to 36) is the sum of both segments. The CECDAI does not have a specific threshold; however, an increase in its value indicates more severe mucosal inflammation. 

The second is the Lewis score described in 2008 by Gralnek et al[31] (Table 2). It divides the SB into three equal parts and also quantifies the edema of the villi, the ulcer and the stenosis. A score of < 135 indicates a normal mucosa or insignificant inflammation, a score of between 135 and 790 represents mild inflammation, and a score of ≥ 790 represents moderate or severe inflammation[32]. This index has been more widely used in clinical practice than the CECDAI, because there is an automatic calculation tool in a CE reading program (Rapid Reader® workstation of PillCam® capsules). It has been demonstrated that, the more lesions that are detected, the greater the endoscopic score and the more specific the diagnosis of CD by means of capsule endoscopy[33]. Similarly, with a Lewis score of < 135, the probability of it being a case of CD is unlikely[29,32,34]. In healthy patients (who do not take NSAIDs, have not had an intestinal resection, and do not have ankylosing spondylitis or digestive symptoms), only 9% may exhibit mucosal lesions similar to CD, and in all cases, the Lewis score would indicate mild activity (< 450)[33]. 
It is important to remember that the endoscopic findings themselves are not diagnostic of CD, and there is no cutoff value above which the diagnosis can be firmly established[35]. Moreover, endoscopic activity shows no correlation with the clinical evidence; consequently, in a symptomatic patient, CE detects lesions in only half of the cases[36,37] and conversely, when the patient is in clinical remission (Crohn's Disease Activity Index (CDAI) < 150), CE will show signs of inflammation in 62%[38]. This means that, once the objective assessment of CD activity has been performed by means of CE, decisions can be made regarding the management of the patient.

INDICATIONS OF CE IN SUSPECTED CD

There is no gold standard for the diagnosis of CD; therefore, all techniques are complementary and should be interpreted with an appropriate degree of skepticism. Thus, CE and enteroscopy are useful for the early diagnosis and assessment of the extent and activity of the disease; radiology is better for studying the progression of damage and extraintestinal complications; and serological and fecal markers of inflammation are generally used to decide on the indication of radiological and endoscopic techniques. The selection of these will depend on the availability at the center, operator experience, its practical usefulness and cost[39].

The appropriate indication of CE for SCD was defined at the International Conference on Capsule Endoscopy (ICCE) through the selection of the following criteria: existence of consistent symptoms, associated or not associated with extraintestinal manifestations and laboratory and/or radiological abnormalities[7]. In these cases, an ileocolonoscopy (IC) with biopsies should be performed, and regardless of the outcome, it would be advisable to assess the proximal extension of the disease into the stomach and/or intestine for its prognostic implications[5,14,15,27,40].

CE is the diagnostic technique of first resort when the IC and radiology are negative or inconclusive[14,15,27,41], because it detects subtle inflammatory changes that go unnoticed by radiological techniques or are unachievable by conventional endoscopy (Figure 2)[42,43]. Thus, two broad meta-analyses[44,45] show that its performance in cases of SCD is superior to that of IC, barium follow-through examinations (BFT) and computerized tomography (CT) at 22%, 32% and 47%, respectively. Faced with lesions consistent with CD, enteroscopy may be useful for taking biopsies, but its routine performance is not indicated according to the ASGE[27] and ECCO[14] guidelines.

The capsule's diagnostic performance with respect to CD varies as a function of how early the disease is suspected as well as the extension, activity and distribution of the disease[46,47]. The findings of CE have diagnostic value when they are interpreted with an adequate degree of skepticism. Overall performance is higher when additional data besides clinical evidence such as intestinal manifestations and/or serum or fecal markers of inflammation[7,14,26,32,48,49,50], are presented. Thus, when the disease is suspected based on one criterion, CE shows mild activity, and the diagnosis is confirmed in 20% of cases; however, when it is based on three criteria, activity will be more severe, and the diagnosis is confirmed in 80%[32]. In accordance with the above, Figure 3 sets out a proposal to focus on the diagnosis of SCD.

INDICATIONS OF CE FOR DIAGNOSED CD
In the context of DCD, the indication of CE should be considered when providing for a change in the management of the disease[6,10,11,40]. It has been demonstrated that the investigation of proximal extension into the SB using CE has prognostic and therapeutic implications in disease progression[14,51]. Therefore, given its superior diagnostic performance in DCD (85.7%), its findings can influence a change in the management and clinical follow-up for 64% of these patients[52]. 

As with SCD, several meta-analyses[44,45] show that performance in cases of DCD is superior to that of push enteroscopy, BFT and CT at 57%, 38% and 32% respectively. The identification of mucosal lesions in the SI is better than with BFT (78% vs 32%) and can be better than enterotomography (ETC) (68% vs 38%) or enterography with nuclear magnetic resonance (MRE) (93% vs 79%), although the clinical significance of these differences is not defined in prospective studies. The primary role of CE in cases of DCD is when there are symptoms or signs which cannot be explained by the normal or inconclusive result of radiology and/or IC, as it can detect lesions between the duodenum and terminal ileum which are inaccessible with conventional endoscopy or imperceptible with radiology which substantiate the clinical picture[14,40,53]. The applications of CE for DCD in habitual clinical practice are set out below.

Investigation of the extent of CD 

Currently, at the time of the initial diagnosis of CD, it is advisable to assess the extent throughout the entire gastrointestinal tract[14,54]. The SB is affected in 80% of patients with CD[51]. In general, in more than half of the patients with ileal CD, the proximal SB is also involved, with the most frequent distribution being in the proximal ileum (67%) followed by the proximal jejunum (53%) and/or proximal duodenum (32%)[36,55]. After the entire SB was able to be accessed with CE, it was observed that this location could coexist with the ileal and the colonic. Therefore, the Vienna classification was replaced by Montreal in 2005, adding the involvement of the upper digestive tract through to the proximal ileum (that which is called L4)[56] to the rest of the locations. The advantage of the phenotypic classification of DCD using the Montreal classification is important for predicting the progression of the disease and the selection of the best management strategy.

Flamant et al[51] found that jejunal (L4) involvement was 40% when the ileum (L1) was affected and 12% when the colon (L2) was affected. Isolated jejunal involvement occurred in 17% of the cases, and this figure has been corroborated by other authors[57]; however, other authors have observed jejunal involvement in a third of patients with normal IC[58]. In the pediatric population, these figures are superimposable, with L4 involvement in 24% of patients with DCD, 30% being associated with L1, 18% with L2 and 21% if the phenotype is ileocolonic (L3)[59].

Recent findings published by Lazarev et al[60] have been decisive in understanding the involvement of the SB in CD. Of the 2,015 patients analyzed, 14% exhibited proximal involvement, and this location is associated with younger age groups, non-smoking patients, coexistence with ileal involvement and a pattern of stenosis. Specifically, jejunal involvement is associated with patterns of stenosis which necessitate further surgery. Based on these findings, this author proposes revising the Montreal classification, as jejunal involvement should be viewed as a separate phenotype due to the prognostic implications of this location. The behavior of the proximal location is similar to that of the ileal location and most frequently develops into a pervasive, stenotic pattern in contrast with the colonic location[61]. 

Isolated CD in the small bowel

The diagnosis of isolated CD in the SB is a true challenge, and as it occurs with colonic involvement, it is not correlated with endoscopic activity. Population-based epidemiological studies show that more than 50% of Western patients with CD and 77%-87% of Asian patients exhibit involvement of the SB at the time of diagnosis[62-65]. The use of CE with DCD is currently considered to be complementary to other techniques, and the selection thereof will depend on the experience of each center[66]. 

As for radiology, ETC and MRE evaluate the progression of transmural damage and the complications (transmural extension, abscesses, fistulas, stenosis and collections); therefore, studies are preceded or completed with CE when there is interest in identifying these[10]. Its primary advantage over radiological techniques is its elevated sensitivity for the detection of superficial mucosal lesions[42], as there are few series, which provide sensitivity similar to that of MRE (75% vs 77.8%, respectively)[67]. The advantage of CE over MRE focuses principally on jejunal lesions, as the jejunum has a larger mucosal surface than the ileum as well as more numerous and redundant folds and a relative minor distension, which leads to false positives and negatives with MRE in this section[68]. Similarly, it has been observed that its diagnostic performance when combined with IC and CE is 97.3% versus 57.3% when IC and BFT[69] are performed, so the use of the BFT in this context is currently controversial in addition to its being rejected due to the radiation which it involves[70].

As regards inflammation markers, fecal calprotectin (FC) studies inflammatory activity noninvasively and indirectly but does not differentiate the location thereof in the SB or colon[71]. Some authors have observed a good correlation with the results of CE with a S of 83%, SP of 100%, PPV of 100% and NPV of 80%[37]; however, more recent studies have demonstrated that the elevation of C-reactive protein, FC, or a combination of the two are poorly correlated with significant inflammation of the SB[72]. In general, the Lewis score has demonstrated a good correlation with FC in cases of mild inflammation, so when it is < 100 µg/g, the Lewis score is normal, but it is less useful when the CBF is elevated[73]. For SCD with a normal IC, a FC of > 100 mg/g may suggest the indication of CE, and a value of approximately 200 µg/g is associated with a diagnostic performance of 65%[74].

Assessment of the activity and severity of DCD 

CE enables the assessment of both the extent and the inflammatory activity in the SI. When CD is suspected based on the presence of anemia, thrombocytosis, weight loss and/or fecal inflammatory markers which are not justified by the findings of the IC or radiology, the performance of CE is indicated in order to look for activity in the SB[40,46]. In this context, the Lewis score diagnoses CD with a PPV of 82.6%, NPV of 87.9%, S of 82.6% and SP of 87.9% for the diagnosis of CD with respect to the clinical, analytical, radiological, endoscopic and/or histological evaluation[32]. Endoscopic score systems maintain a good correlation with each other, with CECDAI levels of 3.8 and 5.8 proportional to Lewis scores of 135 and 790 respectively, with the first values for mild activity and the last values for moderate to severe activity[73]. Recently, other authors have identified a higher CECDAI threshold of 23.5 for severe inflammation, which may be helpful for guiding clinical management[75]. The use of these indices in the therapeutic algorithm decision, requires prospective studies[14]; therefore, the findings should currently be seen as complementary to the rest of the panel of diagnostic tests[66]. 

Mucosal healing

Achieving deep remission (clinical, biological and mucosal healing) improves the prognosis for CD[3], with mucosal healing being an objective of treatment[76]. The various radiological modalities, as opposed to endoscopic modalities, cannot provide direct visualization of the mucosa of the SB; consequently, they have an inherent limitation in the objective assessment of mucosal healing.

Mucosal healing is considered the initial event in the suppression of inflammation of the deeper layers of the intestinal wall[77] and, as occurs with colonic lesions, this healing is not correlated with the clinical evidence[78]; therefore, it is necessary to evaluate it endoscopically in order to detect it. In this sense, endoscopic evaluation of the whole intestinal mucosa should be crucial for measuring the treatment response and establishing a treatment strategy. 

 In the few studies that have focused on mucosal healing of the SB using CE for CD (not fistulizing or pervasive), it has been observed, paradoxically, that ulcers improve one month after immunosuppressive treatment and cankers can take up to 6 mo[79]. Current recommendations on the monitoring of mucosal healing indicate first conducting an IC in patients with involvement of the ileum and/or colon; in those with SB involvement that cannot be reached by IC, MRE would probably be the standard test. However, given the modest NPV of MRE to exclude mucosal lesions, CE should be considered if symptoms persist despite normal MRE results, or if there is suspicion of activity[80]. 
Currently, there is no agreed definition for mucosal healing through CE. It has been suggested that it could be the resolution of all active inflammatory lesions[37] or the absence of all visible ulcers (according to the International Organization for the Study of Inflammatory Bowel Diseases (IOIBD))[81]. In both cases, quantification of inflammatory activity by means of the validated Lewis score and CECDAI index is recommended[14].

Perianal disease 

CE detects SB involvement in 24% of cases involving perianal disease patients with a normal IC, and these findings lead to a change in therapeutic management in all patients. In these cases, the predictors of a positive outcome from the CE are not associated with laboratory abnormalities, family history of IBD or age[82].

Association with other intestinal diseases

According to the recommendations of the ASGE[8], there are other indications of CE such as suspected intestinal tumors and malabsorption syndromes, and both can be associated during the progression of DCD. 
The relative risk of intestinal tumors presented by IBD in the long term (10-25 years) is low (0.2%-2%), although this is higher than in the general population[83,84]. According to ECCO's recommendations, CE is recommended for suspected intestinal tumors. In CD with a long-term, pervasive stenotic pattern, the abrupt onset of symptoms after a prolonged remission or with refractory strictures should be suspected to medical treatment[85].
 Moreover, celiac disease and its complications can be associated with DCD. CE has shown lesions consistent with CD in 6% of doubtful cases of celiac disease with negative antibodies and signs of atrophy in the duodenal biopsy[85].

INDICATIONS OF CAPSULE ENDOSCOPY IN POSTSURGICAL RECURRENCE

The management of postsurgical recurrence of DCD by means of endoscopic monitoring and its management is determined by the risk factors among which is extension into the SB[86,87]. IC is currently the reference technique for evaluating postoperative recurrence, which is measured using the Rutgeerts index[86,88]. Although the clinical relevance of the findings has not been studied, CE exhibits a S of 62%-76% and a SP of 100% over ileoscopy for this indication[10]. CE is performed when endoscopy is contraindicated or unsatisfactory[40], and it is selected with anastomosis that is difficult to access or when preferred by the patient[10,15,40,89,90].
It is recommended to perform it six months to one year after surgery depending on the association with other risk factors[89] in order to identify the recurrence and the proximal lesions not attainable with ileoscopy[40,53,91]. Some authors have used the Buchmann activity index[92] to classify lesions, but the use of the Lewis score is currently recommended in the context of clinical trials[35]. 
However, prospective studies are lacking in this context for evaluating the prognosis and clinical significance of the results of CE for this indication. Recurrence has only been assessed in one study using CE at one month and six months after surgery, and recurrence in the SB is defined as being when the residual lesions at one month after surgery have progressed after 6 mo, with an increase of 100 points in the Lewis score[93]. 
INDICATIONS OF CE IN UNCLASSIFIED COLITIS
Population-based studies have shown that, for up to 10% of adult patients and 30% of children with IBD and the exclusive involvement of the colon, it is difficult to distinguish between CD and ulcerative colitis (UC). This entity is called unclassified or unclassifiable colitis (UNC), and in most cases, the final diagnosis is established during the first 8 years of development[94-96]. In these cases, CE can identify lesions consistent with CD in 17%-70% of the cases[96], which is better than BFT or enteroclysis. There are no comparative data for ETC or MRE. Similarly, when the CE is normal, a future diagnosis is not excluded[14], and its repetition can be recommended in the medium term[10]. 

 Several retrospective studies have suggested that CE produces a definitive diagnosis of CD, has resulted in management changes, or has had a potential impact on prediction of the prognosis with this fact being particularly significant in young patients. In one pediatric study, 50% of UC or UNC were ultimately diagnosed as CD[97]. 

THERAPEUTIC IMPACT OF CAPSULE ENDOSCOPY IN CD
It has been demonstrated that the extension of CD into the SB and/or its proximal location are two poor prognostic factors and determine therapeutic decisions through early indication of immunosuppression[6,51,98-100].
The management changes that CE findings prompt are related to the initiation of a new treatment, the change or suspension thereof, or the indication of surgery[52,101,102]. On a practical level, the impact on management of the disease depends on the reason why CE is indicated. This impact is particularly relevant in the pediatric age group, as CE reclassifies 50% of ulcerative colitis and UNC as CD, as it detects proximal lesions undetected by other techniques; in 78% of these cases, there is a change in the therapeutic decision[101].

In general, current publications report the diagnostic performance of CE for CD at 60%-85%[52,103], which gives rise to an overall therapeutic impact of 50% (40%-67%)[27]. In long-term studies (6 years), this will lead to changes in decision-making based on the indication: 90% of patients when CE is requested for SCD, 88% for UNC and 73% for DCD[104].

In the case of DCD, therapeutic management is modified in 64% of patients[52]. In studies involving more than 900 patients with CD[102], the decision to change the medication is made three months after the CE for 61.6%, and for 39.5%, a new treatment is initiated. Pathologic findings of CE compared with none or minimal findings, resulted in significant differences in treatment modifications (73.2% vs 51.1%, P = 0.04), the addition of drugs (58.5% vs 22.2%, P < 0.01), and the indication of surgery (21.9% vs 4.4%, P = 0.01). Treatment is intensified after CE when activity of the lesions is more severe: in 14.5%, 48% and 87% of patients with Lewis score < 135, 135-790 and ≥ 790, respectively[72].
COMPLICATIONS 

The most significant complication of CE, and almost the only one, is retention, which is still very rare with this disease, as the exploration of the entire SB is achieved in 85.4% (from 79 to 90.8%) of the cases[105]. DCD is considered a risk factor for retention with CE, although the overall figures in long series are low at 2.6% (1.6-3.9) and very similar to other indications[105]. Currently, when intestinal stenosis is suspected, the recommended approach is to assess the contraindication of CE in a test of intestinal permeability with the degradable capsule Patency (PC) (Given Imaging, Yoqneam, Israel), approved by the FDA in 2006 for this purpose, or to perform radiology depending on its local availability and the experience of the center[14,106-108]. For pediatric patients, the choice is between the PC and MRE due to the safety of both types of exploration for this age range[109]. 
It has been observed that, in most capsule retention cases with CE, radiology was not adequate to suspect its risk[110]; otherwise, for suspected radiation stenosis (CT or BFT) the retention rate is low (21%). Therefore, it is proposed that radiology be avoided (especially in young patients), unless the permeability test is abnormal[111]. For some authors, it is a “therapeutic” complication, because it diagnoses stenoses that have gone unnoticed by other techniques and results in a change in patient management[112]. The treatment of retention depends on the diameter and nature of the stenosis and provides for the wait-and-see approach with monitoring for the expulsion of the capsule and medical or endoscopic treatment if there is not complete obstruction, in which case surgery is indicated[113]. Most cases are resolved conservatively[114]. Medical treatment includes the administration of laxatives or corticosteroids depending on the etiology of the retention. Enteroscopy indicates whether to recover the endoscopic capsule, biopsy the stenosis and/or treat with dilation.


The risk of retention in DCD and SCD are not the same. Accordingly, the highest percentage was published in a single retrospective study of 102 patients, with the risk for DCD being 13% (5.6%-28%), whereas in cases of SCD, the figure dropped to 1.6% (0.2%-10%)[115], and that was a decade ago, when the PC did not exist. However, a multicenter Japanese study was recently published which shows no difference between retention in DCD (7.4%) and SCD (6.4%)[116]. 

Retention in suspected CD
In general, the retention rates with SCD are low and vary from 0% to 5%[105,112,117-119]. In 22 of the 1000 patients of the series of Li et al[120] CE was performed for SCD (2.2%), and of those, there were only 3 retentions.


In a retrospective study involving 78 patients with SCD, there were 3 retentions (5%)[121], and similar data were obtained in the study of Cheon, with retention rates of 5.4% (2/37)[113].
Retention in diagnosed CD
In patients with DCD, the retention rate oscillates between 1.8% and 13%[23,102,105,112,113,116,122]. The first publications, such as Cheifetz et al[115] or Cheon et al[116] estimate higher retention figures while in more recent publications, the figures have dropped considerably. Cotter et al[99] presented a retention rate of 6% and Dussault et al[47] rates of 4%. However, in studies with active CD, where mucosal healing is assessed, retentions account for only 1.8%[123]. 
Retention with intestinal obstruction in CD
In CD, a rigorous selection of the indication of CE is required due to the risk of retention in patients with known intestinal stenosis[8,10]. It should be noted that, in the preliminary studies in which tests with the PC were not available, retention rates in this context were 21%[112]. However, in a more recent study involving 19 patients with active CD in which 43 sequential scans were performed, no retentions were recorded despite the inclusion of patients with multiple stenosis and intestinal surgery[124]. This study confirms that the PC is an excellent predictor of intestinal permeability with respect to CE for these patients[14,125]. However, the latest reports indicate that the retention rate is not affected by the selective use of the PC, as the retention rate is 2.3%, which is similar to when it is not performed (1.5%) as well as when the PC is negative (2.1%). When the PC is positive, the retention rate is 11.1%[126].

CONCLUSION 

In summary, CE is a noninvasive technique, which plays a wide-ranging role in CD. Its principal advantages over other diagnostic techniques are the absence of invasiveness and irradiation and the direct study of the mucosa of the entire SB. It enables the early diagnosis of CD due to its ability to detect superficial mucosal lesions, which go unnoticed by radiology or cannot be accessed with IC. These characteristics, along with its excellent level of safety, define it as the best exploratory method for the study of inflammatory activity in the mucosa of the SI with CD. Its only contraindication is the objective presence of intestinal stenosis. 

Its primary use is well defined in the early diagnosis of SCD, the assessment of the extent of DCD and the study of unclassifiable colitis. After ruling out intestinal stenosis, CE is the technique of first resort for patients with SCD who have had negative evaluations with radiology and IC. For patients diagnosed with CD, if cross-sectional imaging tests are normal or non-diagnostic, CE is performed if the result implies a change in patient management.

The systematic use of validated indices for scoring endoscopic activity enables the interpretation of lesions and monitoring of the developmental history of each patient to be standardized. Its use in future prospective studies will enable the definition of the criteria for mucosal healing and postoperative recurrence, which may suggest guidance for treatment. As is the case with other diagnostic tests and current treatments, the involvement of all these applications of CE in changing the natural history of this disease has yet to be established. 
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Table 1 Capsule endoscopy Crohn’s disease activity index

	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) 



	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) 



	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] 


Table 2 Lewis score for mucosal inflammatory changes

	1. Lesions in the proximal, mid, and distal SB thirds: 
a. Villous appearance
0: Normal; 
1: Edema
8: Short segment; 
12: Long segment; 20: The whole third
1: Single; 14: Patchy 
b. Ulcers:
0: None; 3: One; 5: Few; 10: Multiple
5: Short segment; 10: Long segment; 15: The whole third 
9: 1⁄4; 12: 1⁄4-1⁄2; 18: > 1⁄2 

	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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Figure 1 Lesions compatible with Crohn's disease by capsule endoscopy. A: Edema; B: Ulcers; C: Strictures. 
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Figure 2 Aphthous erosions detected by capsule endoscopy. The capsule may detect superficial intestinal lesions in a patient with Crohn’s disease that are overlooked by radiographic techniques and inaccessible to ileocolonoscopy.

Figure 3 A diagnostic protocol for suspected Crohn’s disease[127]. When CD is suspected ileocolonoscopy should be the first study to be performed, with capsule endoscopy ensuing when results are normal, unsatisfactory or not are achieved Ileoscopy. If intestinal stenosis is suspected, a test capsule should be used to confirm the feasibility of capsule endoscopy. CD: Crohn's disease.
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