
INTRODUCTION

Inflammatory bowel disease (IBD), which is a heterogene-
ous group of diseases that can be broadly classified into Crohn 
disease (CD) and ulcerative colitis (UC), is a chronic idiopa-
thic inflammatory disorder affecting the gastrointestinal tract. 
Until the late 1990s, the therapeutic goal for IBD was clinical 
remission.1 However, the introduction of antitumor necrosis 
factor (TNF) agents has changed the IBD therapeutic para-
digm. Accumulated evidence regarding anti-TNF agents in 
patients with IBD indicates that mucosal healing is an impor-
tant therapeutic endpoint in clinical trials, and is also used in 
clinical practice.2 This altered therapeutic paradigm is chang-
ing the role of endoscopy in IBD. Additionally, improvements 
in endoscopy and other devices are changing the methods of 
assessing response to treatment and surveillance. Herein, we 
review the recent role of colonoscopy in IBD.
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THE ROLE OF COLONOSCOPY IN IBD

Initial diagnosis
Endoscopy, particularly ileocolonoscopy, is the method of 

choice for initial diagnosis and assessment of the extent of 
bowel involvement. It allows classification of disease based on 
endoscopic extent, severity of mucosal disease, and histologi-
cal features. It also allows an assessment of suspected stenoses 
in the distal ileum or colon.

The primary reason for endoscopy is to obtain tissue.3 The 
four histological criteria of IBD are: distortion in crypt archi-
tecture, pyloric metaplasia in the terminal ileum, Paneth cells 
in the left or distal colon, and basal cell plasmacytosis. These 
criteria define chronic inflammation and are necessary for 
IBD to be a considered. The presence of a granuloma is not ne-
cessary for the diagnosis of IBD. However, because a sarcoid-
like granuloma is highly specific for CD, the presence of a gr-
anuloma has been used to distinguish between UC and CD.4

A full colonoscopy is rarely needed in cases of acute severe 
colitis and may be contraindicated.5 A rectal biopsy should be 
taken for histology even if there are no macroscopic changes. 
An upper gastrointestinal endoscopy should be considered 
when dyspepsia coexists. However, the role of small bowel en-
doscopy remains to be defined.6

Evaluation of therapeutic effect
Mucosal healing on endoscopy is a key prognostic param-
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eter in the management of IBD after introducing anti-TNF 
agents. Thus, the role of endoscopy for monitoring IBD acti-
vity has been highlighted.

Mucosal healing is usually defined as the resolution of visi-
ble ulcers on endoscopy. However, no validated definition of 
mucosal healing exists with respect to endoscopic response or 
remission of either UC or CD. Mucosal healing has long been 
recognized as a therapeutic goal in patients with UC because 
UC is associated with only mucosal inflammation and affects 
the colon. Mucosal healing is generally defined by the Mayo 
Clinic endoscopy subscore of 0 (normal, or inactive), as pre-
sented in Table 1.7 Endoscopy subscores of 0 or 1 at week 8 
have a significantly lower risk of colectomy over the next year, 
compared to patients with scores of 2 or 3 (p=0.0004). An en-
doscopy subscore of 0 at week 8 predicted symptom relief at 
weeks 30 and 54 in 71% and 74%, respectively, compared to 
51% and 47% for a score of 1 at week 8. Patients with an en-
doscopy subscore of 0 at week 8 have a higher rate of steroid-

free remission at week 54 than those with a score of 1.8 The 
mucosal findings on endoscopy, particularly proctosigmoid-
oscopy, in clinically improved patients with UC are important 
for therapeutic decision-making.9 Thus, endoscopy with a his-
tological evaluation will be increasingly used in patients with 
UC.

The Crohn’s disease endoscopic index of severity (CDEIS) is 
the gold standard for assessing CD endoscopic activity (Table 
2).10 Definitions of mucosal healing are generally based on the 
CDEIS, which is presented in Table 2.11 The threshold for en-
doscopic remission has been set as a CDEIS <6, with other cri-
teria for response (a decrease in CDEIS >5), complete endo-
scopic remission (CDEIS <3), and mucosal healing (absence 
of ulcers). The prognosis of CD is independently affected by 
the presence of deep and extensive ulceration at index colo-
noscopy.12 Mucosal healing on ileocolonoscopy in patients 
with CD reduces the likelihood of clinical relapse, the risk of 
surgery, and hospitalization.13,14 Recently, deep remission has 
been suggested as a treatment goal in CD, following its use in 
rheumatoid arthritis.15 Deep remission includes not only symp-
tom control, but also alteration of the biological processes that 
contribute to the disease, such as progressive structural dam-
age and functional decline. Accomplishing deep remission 
might be a method of altering the course of CD. The Extend 
the Safety and Efficacy of Adalimumab through Endoscopic 
Healing trial empirically defined deep remission as a Crohn’s 
Disease Activity Index <150 and complete mucosal healing.16 

Table 1. Mayo Score Endoscopic Subscore7

An endoscopic scoring system for ulcerative colitis
Score 0 Normal or inactive disease
Score 1 Mild disease (erythema, decreased vascular  

  pattern, mild friability)
Score 2 Moderate disease (marked erythema, absent  

  vascular pattern, friability, erosions)
Score 3 Severe disease (spontaneous bleeding, ulceration)

Table 2. The Crohn Disease Endoscopic Index of Severity11

The four endoscopic variables described below are scored for each of the following locations: rectum; sigmoid and left colon; transverse 
  colon; right colon; and ileum. Total score is divided by the number of locations explored 1-5. An additional three points are given 
  if ulcerated stenosis is present, and a further three points are given if nonulcerated stenosis is present. CDEIS scores range from 0 to 44.

Deep ulcerations Score 0 if absent or 12 if present
Superficial ulcerations Score 0 if absent or 6 if present
Length of ulcerated mucosa (0-10 cm) Score 0-10 according to length in cm
Length of diseased mucosa (0-10 cm) Score 0-10 according to length in cm

Table 3. Surveillance Recommendations for Colitic Cancer20,21

Risk Surveillance intervals Risk factors
Lower 5-Yearly Extensive colitis with no active endoscopic/histological inflammation or

Left-sided colitis or
Crohn colitis of <50% colon

Intermediate 3-Yearly Extensive colitis with mild active endoscopic/histological inflammation or
Postinflammatory polyps or
Family history colorectal cancer in first degree related aged >50

Higher Every-yearly Extensive colitis with moderate/severe active endoscopic/histological inflammation or
Stricture in past 5 yr or
Dysplasia in past 5 yr declining surgery or
Primary sclerosing cholangitis or
Family history colorectal cancer in first degree related aged <50
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In the Stop Infliximab in Patients with Crohn’s Disease trial, 
deep remission was defined as a CDEIS of 0, a calprotectin 
level >250 mg/g, and an high sensitivity C-reactive protein <5 
mg/L.17 These emerging concepts in CD have included muco-
sal healing as an essential requirement. However, the defini-
tions of deep remission have not been validated.

Ileocolonoscopy might not be enough to evaluate mucosal 
healing because CD can affect any part of the gastrointestinal 
tract—from the mouth to the anus—and typically features 
transmural inflammation. Thus, transsectional imaging is 
needed to evaluate mucosal healing in cases of CD. A prospec-
tive study showed that the magnitude of various quantitative 
magnetic resonance imaging changes, such as wall thicken-
ing, contrast signal intensity, and relative contrast enhance-
ment, are correlated with the severity of endoscopic lesions in 
patients with CD.18

Surveillance colonoscopy for colitic cancer
Both Crohn colitis and UC increase the incidence of color-

ectal carcinoma and the need for surveillance colonoscopy. 
Generally, the incidence of colorectal cancer in patients with 
UC is 2- to 5-fold higher than that in general population.19 It 
is widely accepted that patients with Crohn colitis, with a simi-
lar extent and duration of colonic involvement, have a similar 
risk to those with UC.20

Surveillance colonoscopy is important to detect early neo-
plastic lesions. The surveillance intervals are stratified based 
on colitic cancer risk. The colitic cancer risk is estimated based 
on the duration and extent of colitis, coexistence of primary 
sclerosing cholangitis, family history of colorectal cancer, colo-
noscopic findings, and histological findings. The surveillance 
intervals are shown in Table 3.20,21 As surveillance colonoscopy 
becomes more critical in detection, the technique has evolved. 
Recently, pancolonic dye spraying or confocal microendosco-
py with targeted biopsies of abnormal areas has been recom-
mended.21 However, to use these newer colonoscopic techni-
ques effectively, specialized training is needed. If chromoen-
doscopy is not used, multiple random biopsies should be taken 
at regular intervals.

 
CONCLUSIONS

Endoscopic evaluations for assessment of the response to 
treatment and for prediction of the course of IBD have rema-
ined controversial. An endoscopic examination with histolo-
gical evaluation allows a careful objective surveillance for co-
lorectal cancer. Endoscopic evaluation of the response to 
treatment is reasonable if the objective is to guide therapeutic 
decision-making. Chromoendoscopy with targeted biopsies 
of abnormal lesions is more appropriate than multiple random 

biopsies for colorectal cancer surveillance. Monitoring muco-
sal healing is promising. However, long-term follow-up, pro-
spective studies of anti-TNF agents in patients with IBD are 
needed.
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