
INTRODUCTION

Inflammatory bowel disease (IBD) is a chronic inflamma-
tory disorder of the gastrointestinal tract that includes Crohn’s 
disease (CD) and ulcerative colitis (UC). The incidence of IBD 
is increasing worldwide, including Asia, where the incidence rate 
of IBD was previously reported to be relatively low.1 Chronic in-
flammation is associated with malignancy, and chronic colonic 
inflammation from IBD increases the risk of colorectal can-
cer (CRC).2,3 The incidence of CRC in patients with IBD is re-
portedly six times higher than that in the general population, 
and CRC accounts for 10% to 15% of deaths in patients with 
IBD.4

In patients with UC, the annual incidence rate of CRC was 
previously reported at 0.3%, with the cumulative rate being 1.6% 
at 10 years, 8.3% at 20 years, and 18.4% at 30 years.5 Howev-
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er, in more recent studies, the cumulative rate of CRC has 
decreased to 2.5% at 20 years, 7.6% at 30 years, and 10.8% at 
40 years.6 Additionally, the incidence of CRC in patients with 
UC has decreased, with the most recent incidence rate being 
only two to three times higher than that in the general popu-
lation.7 The Korean Association for the Study of Intestinal 
Diseases carried out a nationwide study in Korea and report-
ed that the overall prevalence of CRC in patients with UC 
was 0.37%. The study also reported that the estimated cumu-
lative risk of UC-associated CRC for patients who had UC 
was 0.7% at 10 years, 7.9% at 20 years, and 33.2% at 30 years. 
Unfortunately, most UC-associated CRCs were diagnosed in 
advanced stages. The authors concluded that the cumulative 
incidence of UC-associated CRCs in Korea was comparable to 
that in Western countries.8

The overall survival rate in IBD is not markedly lower than 
that in the general population. It is presumed that the factors 
behind decreases in the cumulative incidence rates of CRC in-
clude regular colonoscopic surveillance and improved medi-
cal therapies to reduce inflammation.

In this article, we discuss adequate timing and techniques for 
screening endoscopy and surveillance colonoscopy as methods 
to provide an early diagnosis of CRC in patients with IBD, in 
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TIMING OF CRC SCREENING AND  
SURVEILLANCE IN PATIENTS WITH IBD 

The goal of most surveillance programs is early detection 
of CRC and mortality reduction in patients with IBD. How-
ever, the optimal surveillance strategy in patients with IBD re-
mains controversial. Although it is unclear whether regular 
colonoscopy in patients with IBD can increase survival rates, 
regular follow-up colonoscopies are recommended to enable 
early detection of malignancy.23,24 In all patients with exten-
sive colitis and left-sided colitis, screening endoscopy is recom-
mended 8 to 10 years after diagnosis.3,25-29 However, for those 
with proctosigmoiditis limited to within 35 cm from the anal 
verge, the same standard CRC screening as implemented for 
the general population is adequate because the incidence risk 
is unlikely to increase.27,30 The interval for follow-up surveil-
lance colonoscopy depends on the presence or absence of dys-
plasia but should be performed at least every 1 to 2 years.3,27,30-32

Patients with a family history of CRC in a first-degree rela-
tive younger than 50 years are at high risk for IBD-related 
CRC. In a hospital-based study in Korea, 14.3% of UC patients 
with PSC were diagnosed with CRC and died of PSC-associat-
ed complications.33 Patients with a family history of CRC or a 
personal history of PSC should undergo surveillance colonos-
copy every year starting at the point of diagnosis.29

In patients with CD involving at least one-third of the colon, 
screening endoscopy, and surveillance colonoscopy should be 
performed as in patients with UC because dysplasia and CRC 
tend to occur at a similar rate as in patients with UC.3,25,29

Because it is difficult to identify dysplasia when colonic mu-
cosal inflammation is severe, in principle, screening and surveil-
lance colonoscopy should be performed when IBD is in remis-
sion. However, screening and surveillance colonoscopy should 
not be unduly delayed if remission cannot be achieved.28,29

EFFICIENT BIOPSY METHODOLOGY 
AND NEWER ENDOSCOPIC IMAGING 
TECHNIQUES

Multiple colon biopsies are often required for CRC surveil-
lance because dysplasia in patients with IBD is flat and multi-
focal, making it difficult to detect grossly. As a standard meth-
od for the detection of IBD-related CRC, random 4-quadrant 
biopsies with regular 10-cm intervals have been recommend-
ed for at least 33 different regions of the entire colon34 in ad-
dition to biopsy of areas with mucosal irregularity.35 However, 
in random biopsies, less than 1% of the entire mucosal surface 
of the colon is sampled, leaving a very high sampling error36 
and yielding a low positive rate, while also being expensive and 
time-consuming. Chromoendoscopy, a technique that uses 

addition to effective biopsy methods, dysplasia treatment, 
and chemoprophylaxis for preventing IBD-related CRC.

 
RISK FACTORS FOR THE DEVELOPMENT 
OF IBD-RELATED CRC

Multiple risk factors for the development of CRC in pa-
tients with IBD have been identified. Persistent inflammation 
is believed to play a crucial and direct role in the develop-
ment of CRC in patients with IBD,9 and the degree of endo-
scopic and histological inflammation correlates with the inci-
dence of CRC.10 These observations support the evidence 
that CRC risk increases with disease duration and anatomic 
extent of colitis, and the risk of IBD-related CRC becomes 
appreciable after 7 years in patients with UC.5 The incidence 
of CRC in patients with extensive colitis is increased by 14.8 
times. In patients with left-sided colitis, it is increased by 
three times, whereas in patients with proctitis, it is similar to 
that in the general population.11 The concomitant presence of 
primary sclerosing cholangitis (PSC) increases the risk of CRC 
in patients with UC, with the cumulative risk of CRC report-
ed to be 25% at 10 years.12-15 Additionally, patients with IBD 
and a family history of CRC are suspected to have a two to 
five times higher incidence of developing CRC than patients 
without a family history.9

CLINICAL FEATURES AND PROGNOSIS 
OF IBD-RELATED CRC

Compared with sporadic CRC, IBD-associated CRC has a 
few clinical differences. The diagnosis of CRC in patients with 
IBD is made at an earlier age than that in the general popula-
tion, the median age of diagnosis is the fifth decade, and malig-
nancy is more often found in the proximal colon.16 IBD-relat-
ed CRC has a higher frequency of two or more synchronous 
CRCs, and its characteristically flat and nonpolypoid dyspla-
sia with poor differentiation facilitates the development of 
diffuse cancer.17 Malignancy is difficult to identify by endos-
copy in patients with UC because of the inflammation-induced 
changes in the colonic mucosa; tumor margins are unclear, 
and tumors tend to develop in variable forms. Some studies 
have reported no significant difference in mortality between 
IBD-related CRC and sporadic CRC,16,18 but most studies 
have shown that the mortality rate in patients with IBD-re-
lated CRC is 1.5 to 2 times higher than that in patients with 
sporadic CRC.19-22 Such a tendency was reportedly more no-
table in men diagnosed with IBD prior to age 60.20
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dyes such as indigo carmine and methylene blue sprayed on 
the colonic mucosa, can provide improved visualization of 
fine mucosal changes when compared with conventional 
white light endoscopy (Fig. 1). The dysplasia detection rate is 
reportedly 2.0% to 8.8% in conventional white light endos-
copy compared with 7.0% to 16.7% in chromoendoscopy, in-
dicating that the latter is two to three times better at detect-
ing dysplasia.37-41 Although additional time is required for 
the dye spraying, no time disparities occur between the two 
methods because of the reduced frequency of biopsies need-
ed with chromoendoscopy relative to the random biopsy ap-
proach. The Guidelines of the British Society of Gastroenterol-
ogy, updated in 2010, recommend pancolonic dye spraying with 
targeted biopsies of any abnormal areas.29

Ongoing studies aim to validate the effectiveness of new 
methods, such as confocal endomicroscopy and autofluores-

cence imaging. Chromoendoscopy with confocal endomicros-
copy has an intraepithelial neoplasia diagnostic yield that is 2.5 
times higher than that of chromoendoscopy alone and 4.75 
times higher than that of conventional white light endosco-
py.39,42 Data from a small study indicate that autofluorescence 
imaging provides a sensitivity of 87% to 100% for detecting 
dysplastic lesions in patients with IBD. However, possible vari-
ability between endoscopists is an issue, and these new proce-
dures cannot be fully applied for CRC surveillance without se-
curing validation from large-scale investigations.

TREATMENT OF DYSPLASIA DETECTED 
IN PATIENTS WITH IBD

Dysplasia detected by surveillance colonoscopy is catego-
rized according to histological findings as high-grade dysplasia, 

Fig. 1. A nonadenoma-like dysplasia-associated lesion or mass seen during colon cancer screening in a patient with long-standing ulcerative coli-
tis. Images during conventional (A) white light endoscopy and (B) chromoendoscopy.

A  B

Fig. 2. Algorithm for colorectal cancer screening and surveillance and treatment of dysplasia detected in patients with inflammatory bowel dis-
ease. DALM, dysplasia-associated lesion or mass.

Initial screening colonoscopy at 8–10 years after diagnosis 
(cf. proctosigmoiditis limited to the 35 cm from anal verge: 

standard CRC screening program)

Biopsy protocol: pancolonic dye spraying with targeted
biopsies of any abnormal area

No dysplasia

Surveillance in
1–2 years

Indefinite dysplasia

Surveillance in
3–6 years

Prophylactic total proctocolectomy
Endoscopic resection

surveillance in 1–2 year

Low-grade dysplasia High-grade dysplasia DALM

AdenomaNonadenomaMultifocalUnifocal
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low-grade dysplasia, or indefinite dysplasia.43 It is also divided 
into two classes based on endoscopic diagnosis: dysplasia-as-
sociated lesion or mass (DALM), which can be detected gross-
ly, and flat dysplasia, which is not easily detected grossly but 
is identified by random blind biopsies.44 If high-grade dys-
plasia or multifocal low-grade dysplasia is confirmed histologi-
cally, a patient is at high risk of synchronous CRC and, there-
fore, should be referred for prophylactic total proctocolectomy.30 
Patients with indefinite dysplasia are advised to reundergo 
surveillance colonoscopy 3 to 6 months after completing treat-
ment for active inflammation.26 However, no consensus exists 
regarding the treatment of unifocal low-grade dysplasia; some 
studies claim that in cases where only unifocal low-grade dys-
plasia was found, 20% of colectomy patients had already devel-
oped cancer,45 Others suggest that merely 2% to 10% of pa-
tients develop cancer after a 10-year follow-up.46 Recently, more 
frequent surveillance colonoscopy was recommended for pa-
tients with unifocal low-grade dysplasia when proctocolecto-
my was unacceptable or not feasible.27

DALMs are often categorized as adenoma-like or nonadeno-
ma-like. Evidence indicates that because adenoma-like DALMs 
tend to have a lower risk of malignancy than nonadenoma-
like DALMs, they may be treated with endoscopic resection 
and continued regular follow-up if the lesion has been excised 
completely and no flat dysplasia is seen elsewhere in the co-
lon.47 Complete proctocolectomy is proposed for nonadeno-
ma-like DALMs because synchronous CRC has been report-
edly found in up to 50% of cases (Fig. 2).48,49 With endoscopy, 
adenoma-like DALMs grossly appear as well-circumscribed, 
polypoid, and sessile lesions that do not usually accompany 
hemorrhage, ulceration, or necrosis, conversely, nonadenoma-
like DALMs appear as irregular and ill-circumscribed lesions, 
usually accompanied by hemorrhage, ulceration, or necrosis.50 
However, it is not always easy to distinguish between these two 
lesions by gross examination; therefore, resection and intense 
colonoscopic surveillance are advisable when no flat dysplasia 
is detected surrounding the lesion.51

CHEMOPROPHYLAXIS FOR  
IBD-RELATED CRC

Interest in pharmacotherapy for CRC prevention has in-
creased because IBD-related CRC is difficult to detect early 
and often carries a poor prognosis even if detection is possi-
ble. Sporadic CRC passes through the adenoma-cancer path-
way, whereas IBD-related CRC passes through the inflamma-
tion-dysplasia-cancer pathway.2 Accordingly, the possibility of 
preventing CRC via reducing chronic inflammation is sug-
gested.

One of the first drugs studied in the chemoprevention of 

IBD-related CRC was 5-aminosalicylate (5-ASA), which ac-
tivates the peroxisome proliferator-activated receptor-γ path-
way by reducing inflammation, thereby inhibiting the exces-
sive turnover of epithelial cells and maintaining the balance of 
physiological apoptosis in tumor cells.52 Furthermore, 5-ASA 
may reduce microsatellite instability by preventing cellular 
oxidative damage and interfering with subsequent DNA mu-
tational processes in the intestinal mucosa.53 The drug is also 
expected to inhibit the progression to CRC by inhibiting li-
poxygenase, cyclooxygenase mediators, and interleukins.54 
Most relevant studies show that 5-ASA reduced the incidence 
of IBD-related CRC,7,55-57 and the effect was most pronounced 
when a >1.2 g/day dose was administered.58,59 In a few studies, 
however, 5-ASA treatment had no impact on reducing CRC 
occurrences,60,61 and cancer incidence even increased accord-
ing to some data.10,62 Although well-designed, prospective, 
randomized trials are necessary, 5-ASA is now widely used to 
maintain remission in patients and is recommended for the 
chemoprevention of CRC.63,64

In patients with PSC and UC, excessive bile secretion makes it 
impossible for the small intestine to sufficiently absorb the bile 
acid, thereby irritating the proximal colon mucosa and exacer-
bating existing inflammation.65 Ursodeoxycholic acid (UDCA) 
inhibits such disproportionate bile secretion and has a pre-
ventive effect on IBD-related CRC. In one meta-analysis, sub-
jects were divided by UDCA dose into a low-to-medium dose 
group with <25 mg/kg/day and a high-dose group with >25 
mg/kg/day. UDCA had a preventive effect on CRC in the low-
to-medium dose group, whereas the incidence of CRC in-
creased in the high-dose group.66 Therefore, it is recommend-
ed that patients with UC and PSC take UDCA at a dose <25 
mg/kg/day to prevent CRC.

Immunomodulators, such as azathioprine, 6-mercaptopu-
rine, and methotrexate, are known to inhibit chronic inflam-
mation and are expected to have a CRC-preventive effect in 
patients with IBD. Data from one group of studies indicate no 
significant effect of immunomodulators on IBD-related CRC 
incidence,10,58,67,68 but a few studies, including a recent pro-
spective study, reported that immunomodulator use did en-
hance CRC prevention.55,69-71 It should be noted that long-term 
use of these drugs is reportedly associated with an increased 
incidence of lymphoma.72

Inflammatory cytokines, including tumor necrosis factor-α 
(TNF-α), may have an important role in the initiation, pro-
motion, and progression of IBD-related CRC. TNF-α block-
ing agents such as infliximab and adalimumab are known to 
be effective for active IBD, with rapid onset of mucosal heal-
ing and maintenance of remission. Also, blocking TNF-α re-
sulted in significantly decreased colonic neoplasm develop-
ment in animal models.73 These experimental data have not yet 
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been validated in clinical trials, but it is expected that TNF-α 
blocking agents can be used in chemoprevention of IBD-re-
lated CRC.

Folic acid deficiency is understood to be one cause of spo-
radic CRC, but its supplementation did not lead to effective 
prevention of IBD-related CRC.74,75 In a population-based case-
control study, statin use was shown to reduce the incidence rate 
of CRC in both the non-IBD and IBD patient populations,76 
but further studies that include IBD patients are required. 

CONCLUSIONS

With the rapidly growing incidence of IBD, the overall oc-
currence of IBD-associated CRC may be growing. Screening 
and surveillance colonoscopy in patients with IBD is thought 
to enable early detection of dysplasia and cancer, making it 
possible to improve the prognosis of IBD-related CRC by 
providing patients with proactive treatments. Although con-
troversy remains regarding adequate endoscopic intervals and 
methods for effective screening and surveillance, it is general-
ly recommended that all patients with IBD receive screening 
endoscopy 8 to 10 years after diagnosis, followed by surveil-
lance colonoscopy according to each patient’s risk level. Effi-
cient biopsy methods using new technologies, such as chro-
moendoscopy, are expected to increase the diagnosis rate of 
dysplasia in patients with IBD. However, what is most needed 
to improve the diagnosis rate of IBD-related CRC is for physi-
cians to take the time to monitor each patient and perform 
thorough biopsies of the indicated areas.
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