
INTRODUCTION 

Inflammatory bowel disease (IBD) has a global presence with 
rapidly increasing incidence and prevalence in Asia, although 
these remain lower than those reported in Western countries. 
The medical burden of this chronic inflammatory condition is 
gradually increasing. Due to its chronic clinical course, IBD is 
associated with various complications, particularly in case of 
long disease duration. Patients with IBD including those with 
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ulcerative colitis (UC) and Crohn’s disease (CD) have a higher 
risk of colorectal cancer (CRC) than the general population. 
After the first case of CRC associated with UC was reported,1 

many case reports were published in the 1940s and the 1950s. 
During this period, clinical characteristics of malignant change 
in UC included higher mortality and younger age at diagnosis 
compared to those in the general population, and CRC oc-
curred mainly in patients with long-standing extensive colitis.2 
In Korea, a case of malignant change in a patient with UC was 
reported for the first time in 1988.3 

The dilemma regarding surveillance colonoscopy in patients 
with IBD is that malignant changes arising from chronic intes-
tinal inflammation can occur without any visible, suspicious, or 
recognizable mucosal changes or lesions. Thus, surveillance for 
CRC in these patients requires more careful monitoring than 
that in the general population. Previous endoscopy guidelines 
in patients with IBD recommend that patients with left-sided 
or extensive UC should undergo surveillance colonoscopy with 
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random biopsy every 1 to 2 years after 8 to 10 years of diagno-
sis.4 However, with developments in endoscopic instruments 
and techniques, the surveillance strategy paradigm is gradually 
changing according to an evidence-based consensus. In this re-
view, we discuss surveillance colonoscopy in patients with IBD 
including a literature review. 

EPIDEMIOLOGY 

Patients with IBD are at an increased risk of developing CRC. In 
a meta-analysis published in 2001, the cumulative probability of 
CRC was as high as 18% at 30 years after the diagnosis of UC,5 
but it was as low as 2.1% (similar to that in general population) 
in a 2004 population-based study in Copenhagen.6 A 30-year 
cohort study in Denmark showed that the overall relative risk 
(RR) of CRC decreased from 1.34 (95% confidence interval [CI], 
1.13–1.58) in the 1980s to 0.57 (95% CI, 0.41–0.80) in the 2000s 
in patients with UC but did not change in patients with CD (RR, 
0.85; 95% CI, 0.67–1.07).7 In patients with IBD diagnosed after 
age 30, a meta-analysis of nine population-based cohort studies 
conducted in 2013 found a tendency toward decreasing the risk 
of CRC in patients with IBD diagnosed after age 30, but this 
trend was not statistically significant.8 Nevertheless, the pooled 
standardized incidence ratio (SIR) of CRC in patients with 
IBD in 259,266 person-years (PYs) was 1.7 (95% CI, 1.2–2.2) 
in population-based studies.8 This decreasing risk of CRC in 
IBD over time might be due to the development of therapeutic 
drugs such as biologics and also due to surveillance colonosco-
py programs. However, it could also be attributed to the age of 
the cohorts. High-risk patients were censored early during the 
follow-up and low-risk patients remained in the cohort, adding 
only PYs at risk to the aging cohorts. Concomitantly, sporadic 
CRC in the general population increased with age.8 This could 
explain the lower-than-expected SIR in IBD patients. For ex-
ample, a population-based study showed that the risk of CRC 
in 7,607 patients with IBD during 198,227 PYs of follow-up did 
not change over time but had decreased when compared with 
the risk in the general population.9 To the best of our knowl-
edge, no population-based studies in Asia have addressed the 
risk of CRC in IBD. However, several hospital-based studies 
have reported that the risk of CRC is increased in patients with 
long-standing IBD, a result similar to that observed in Western 
countries10-13 

Unfortunately, CRC-related survival is lower among patients 
with IBD than among the general population, even after ad-

justing for tumor stage at diagnosis. Although the time trends 
for CRC-related death in patients with UC are declining, the 
overall adjusted hazard ratio (HR) was 1.54 (95% CI, 1.33–1.78) 
compared to that of the general population in a Scandinavian 
population-based cohort study.14 Moreover, in the CD cohort 
data from the same study group, CRC-related mortality was 
higher after adjusting for tumor stage (HR, 1.42; 95% CI, 1.16–
1.75) than that of the general population.15 

In a meta-analysis of five observational studies including 
7,199 patients with IBD, surveillance colonoscopy for detecting 
CRC led to a lower cancer detection rate (odds ratio [OR], 0.58; 
95% CI, 0.42–0.80; p<0.001), lower CRC-related mortality rate 
(OR, 0.36; 95% CI, 0.19–0.69; p=0.002), and higher early-stage 
CRC detection rate (OR, 5.40; 95% CI, 1.51–19.30; p=0.009) 
compare to the non-surveillance group.16 In a surveillance 
program conducted in patients with UC from the 1970s to the 
2000s in the UK, the incidence rate of interval cancer steadily 
decreased from 2.5/1,000 PYs to 0.4/1,000 PYs (Pearson’s cor-
relation, −0.99;  p=0.007).17 Therefore, surveillance colonoscopy 
is needed in patients with IBD for early detection and appropri-
ate treatment of colorectal neoplasms (CRNs). 

RISK STRATIFICATION 

The aforementioned epidemiological cohort studies have 
shown that the incidence of CRC in patients with IBD gradually 
decreases with time, and this tendency is expected to become 
more prominent in the future with the development of bio-
logics and small-molecule drugs. Therefore, it is important to 
select and stratify patient-related risk factors for CRN in IBD to 
formulate surveillance strategies. 

Patients with IBD generally have an increased risk of CRC 
with increasing disease duration. In a Hungarian popula-
tion-based study, long disease duration, extensive colitis, and 
primary sclerosing cholangitis (PSC) in UC were suggested as 
risk factors for CRC.18 In a prospective cohort study of 19,486 
patients with IBD (60% with CD) in France, extensive colitis 
in UC led to a higher incidence of CRC than left-sided colitis, 
while proctitis did not increase the incidence of CRC.19 The in-
cidence rate of CRC was 2.2 times higher in patients with IBD 
than that in the general population (95% CI, 1.5–3.0; p<0.001), 
especially in patients with a disease duration of >10 years (7.0–
fold risk; 95% CI, 4.4–10.5; p<0.001). However, there was no 
significant difference in short-term disease duration despite 
extensive colitis (p=0.84).19 A 30-year Danish cohort study also 
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revealed that the incidence of CRC was higher in patients hav-
ing young-onset UC (before 40 years of age) with a long disease 
duration compared to that in individuals with onset after 40 
years of age. Similar findings were observed in patients with 
young-onset CD.7 In this cohort, patients having UC with PSC 
showed a higher incidence rate of CRC than those without PSC 
(RR, 9.13; 95% CI, 4.52–18.5). Moreover, the incidence of CRC 
in patients with UC gradually increased with longer disease du-
ration and was 50% higher than that in the general population 
after 13 years.7 

Another meta-analysis showed that extensive colitis in UC 
(SIR, 6.9; 11,164 PYs; 95% CI, 1.9–11.9) and young-onset IBD 
before the age of 30 years (SIR, 8.2; 46,623 PYs; 95% CI, 1.8–
14.6) were significant risk factors for CRC.8 The risk of CRC in-
creased at a disease duration beyond 10 years with a cumulative 
risk of 4.5% and a CRC-related risk of 2.4/1,000 PYs (95% CI, 
0.8–7.2) over a disease duration of 20 years.8 

The necessary interval, follow-up duration, and surveillance 
method may depend on the risk factors of CRC. A recent me-
ta-analysis classified risk factors of CRC into three categories: 
extensive colitis as a strong risk factor; low-grade dysplasia, 
stricture, PSC, family history of CRC, post-inflammatory pol-
yps, and IBD type (UC) as moderate risk factors; and colonic 
surgery, male sex, and age as low risk factors.20 The 2007 Euro-
pean Crohn’s and Colitis Organisation (ECCO) guidelines made 
a similar proposal for risk factor stratification of CRC. Recently, 
various risk assessment tools have been developed. One study 
described a “cumulative inflammatory burden” point, which 
was defined as the sum of the average scores between each pair 
of surveillance episodes multiplied by the surveillance interval 
in years. This point was significantly associated with the inci-
dence of CRN (HR, 2.1 per 10-point increase; 95% CI, 1.4–3.0; 
p<0.001).21 Surveillance colonoscopy should be considered 
based on risk factor stratification in patients with IBD, especial-
ly in those with long-standing IBD. 

INITIATION OF SURVEILLANCE 
COLONOSCOPY 

In the 2002 British Society of Gastroenterology (BSG) and 2003 
American Gastroenterology Association (AGA) guidelines, 
surveillance colonoscopy is recommended at 8 to 10 years after 
the onset of symptoms for extensive colitis or CD and after 15 
to 20 years for left-sided colitis.22,23 However, while conducting 
surveillance according to these guidelines, one study showed 

that 17% and 22% of the patients having IBD and CRC were 
diagnosed with CRC within 8 and 15 years from the onset of 
symptoms or diagnosis, respectively.22 Therefore, in the 2019 
BSG and ECCO guidelines, initiation of surveillance is recom-
mended 8 years after the onset of symptoms in patients with 
colonic involvement. However, in patients with concurrent 
PSC, it is recommended to start the surveillance at the time of 
diagnosis regardless of disease activity, extent, or duration.24,25 
The 2019 American College of Gastroenterology (ACG) guide-
lines for UC also recommend surveillance colonoscopy to as-
sess dysplasia in patients with UC except in cases wherein the 
disease is limited to the rectum at 8 years after the diagnosis.26 
The 2018 ACG guidelines for CD are very similar to the ECCO 
guidelines, and routine surveillance for small bowel CD is not 
recommended.27 The 2021 AGA clinical practice update retains 
the recommendations from the 2019 BSG and ECCO guide-
lines regarding the timing to start the screening.28 

TECHNIQUES FOR SURVEILLANCE 

In the 2019 BSG and ECCO guidelines for endoscopy tech-
niques, similar to the 2015 Surveillance for Colorectal Endo-
scopic Neoplasia Detection and Management in Inflammatory 
Bowel Disease Patients: International Consensus Recommenda-
tions (SCENIC) international consensus, high-definition (HD) 
rather than standard-definition (SD) endoscopy and chromo-
endoscopy (CE) with methylene blue or indigo carmine rather 
than white-light endoscopy (WLE) are strongly recommended 
with a moderate quality of evidence.24,25,29 HD WLE can be an 
alternate to CE, since special equipment and longer procedure 
times are required for CE. The 2019 ACG guidelines for UC 
have suggested HD plus either WLE with narrow-band imaging 
(NBI) or CE.26 In contrast, the same organization suggested 
against the use of NBI in CD.27 If invisible low-grade dysplasia 
is observed, CE and random biopsies are recommended with-
in 3 months. If invisible high-grade dysplasia or carcinoma is 
observed, urgent repeat CE is recommended to determine the 
possibility of endoscopic resection or to assess synchronous 
dysplasia.24 Similar recommendations are made in the 2019 
ACG guidelines for UC and in the 2021 AGA clinical practice 
update, suggesting CE as the first examination after UC-associ-
ated dysplasia is detected.26,28 

SD CE vs. SD WLE 
SD CE was superior to SD WLE in the detection of dysplasia in 
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several randomized controlled trials (RCTs). In the first RCT in 
2003, the SD CE group exhibited a greater incidence of intraep-
ithelial neoplasia than the SD WLE group among patients with 
long-standing (≥8 years) UC (38.1% [32/84] vs. 12.3% [10/81]; 
p=0.003).30 The 2015 SCENIC international consensus also rec-
ommended SD CE over SD WLE.29 In this consensus, analyses 
of eight studies (two RCTs, four prospective tandem studies, 
and two retrospective studies) revealed that the dysplasia de-
tection rate was 1.8-fold higher in SD CE with targeted biopsies 
than in SD WLE with random biopsies. A recent meta-analysis 
including three RCTs showed the overall superiority of SD CE 
over SD WLE (RR, 2.12; 95% CI, 1.15–3.91).31 Currently, when 
SD endoscopy is used for surveillance, major guidelines recom-
mend SD CE rather than SD WLE.24-26 

Although current guidelines recommend CE for surveillance, 
the need for special equipment, longer procedure time, and 
requirement of specialized training must be considered when 
compared with what is needed for WLE. CE techniques were 
as follows: (1) for lesion detection, two ampules of indigo car-
mine (0.8%, 5-mL ampule) plus 250 mL saline (0.03%) or one 
ampule of methylene blue (1%, 10-mL ampule) plus 240 mL sa-
line (0.04%) and (2) for lesion characterization and delineation 
of borders, one ampule of indigo carmine plus 25 mL saline 
(0.13%) or one ampule of methylene blue plus 40 mL saline 
(0.2%) (Fig. 1).29 

SD vs. HD WLE 
A retrospective study of patients having long-standing IBD (>7 
years) compared 106 cases of SD WLE with 209 cases of HD 
WLE.32 The number of dysplastic lesions was 11 (6 on targeted 
biopsy) in the SD WLE group and 32 (27 on targeted biopsy) 
in the HD WLE group. The adjusted prevalence ratios of HD 
WLE compared with those of SD WLE for the detection of dys-

plasia and for any dysplasia detected with targeted biopsy were 
2.21 (95% CI, 1.09–4.45; p=0.03) and 2.99 (95% CI, 1.16–7.77; 
p=0.02), respectively. HD WLE has a resolution of more than 
1 million pixels per image, allowing a higher adenoma detec-
tion rate compared to SD WLE in the general population.33 
Although there have been no RCTs in patients with IBD, we 
acknowledge that HD WLE is likely to improve the adenoma 
detection rate when compared with SD WLE. 

HD CE vs. HD WLE 
It is important to consider whether CE can improve the detec-
tion rate of dysplasia when compared with WLE, even when 
HD endoscopy is used. Thus, it is important to compare HD 
CE and HD WLE, since HD WLE is the current standard in en-
doscopic practice. 

One RCT conducted in China showed that HD CE with tar-
geted biopsy was superior to HD WLE with targeted biopsy 
in the diagnosis of dysplasia in patients having UC with a 
disease duration of ≥6 years (9.7% [14/145] vs. 1.9% [3/154]; 
p=0.004).34 This study also showed that HD CE with targeted 
biopsy and HD WLE with random biopsy had similar diagnosis 
rates for dysplasia (9.7% [14/145] vs. 8.1% [12/148]; p=0.642).34 
In contrast, a Canadian RCT with targeted biopsy showed no 
significant difference in the diagnosis rates between HD CE and 
HD WLE (17.8% [16/90] vs. 18.9% [17/90]; p=0.91) in patients 
having long-standing IBD (>8 years).35 Another Swedish RCT 
including 32 random biopsies and additional targeted biopsies 
showed superior diagnostic efficacy of HD CE over HD WLE in 
extensive and long-standing UC or colonic CD (11.2% [17/152] 
vs. 4.6% [7/153], p=0.032).36 Another RCT in Korea showed no 
difference between HD CE with targeted biopsy and HD WLE 
with random biopsy (3.9% [4/102] vs. 5.6% [6/108]; p=0.749) 
in the detection of colitis-associated dysplasia among patients 

Fig. 1. Endoscopic images of non-polypoid dysplasia. (A) Standard-definition white-light endoscopy. (B) High-definition white-light endos-
copy. (C) High-definition narrow-band imaging. (D) Standard-definition chromoendoscopy using indigo carmine at a low concentration 
(0.04%). (E) Standard-definition chromoendoscopy using indigo carmine at a high concentration (0.2%).
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Table 1. Summary of four randomized controlled trials for surveillance colonoscopy comparing HD CE vs. HD WLE in patients with IBD
Study Country HD CE HD WLE Dysplasia detection rates
Iacucci et al. (2018)35 Canada (single-center) 90 Patients with IBD,  

targeted biopsy
90 Patients with IBD,  

targeted biopsy
HD CE vs. HD WLE: 17.8% (16/90)  vs. 

18.9% (17/90), p=0.91
Yang et al. (2019)37 Korea (multi-center) 108 Patients with UC,  

targeted biopsy
102 Patients with UC,  

random biopsy
HD CE vs. HD WLE: 3.9% (4/102) vs. 

5.6% (6/108), p=0.749
Alexandersson et al. (2020)36 Sweden (single-center) 152 Patients with IBD,  

random biopsy
153 Patients with IBD,  

random biopsy
HD CE vs. HD WLE: 11.2% (17/152) vs 

4.6% (7/153), p=0.032
Wan et al. (2020)34 China (multi-center) 39 Patients with UC,  

targeted biopsy
43 Patients with UC,  

targeted biopsy
HD CE vs. HD WLE with targeted 

biopsy: 9.7% (14/145) vs. 1.9% (3/154), 
p=0.004

40 Patients with UC,  
random biopsy

HD CE vs. HD WLE with random 
biopsy: 9.7% (14/145) vs. 8.1% (12/148), 
p=0.642

HD, high-definition; CE, chromoendoscopy; WLE, white-light endoscopy; IBD, inflammatory bowel disease; UC, ulcerative colitis.

with UC (duration ≥8 years).37 Interestingly, the withdrawal 
time was similar between the groups in this study, although the 
total number of biopsies was greater in HD WLE than in HD 
CE. The aforementioned four RCTs are summarized in Table 
1.34-37 In a meta-analysis of these four published RCTs, HD CE 
showed a similar detection rate for dysplastic lesions when 
compared with HD WLE (RR, 1.39; 95% CI, 0.95–2.04) (Fig. 2). 

HD CE vs. HD virtual CE 
When HD endoscopy was used in a prospective randomized 
crossover tandem study with targeted biopsy, detection of 
true-positive lesions was similar between CE and NBI (5.8% 
[12/208] vs. 7.3% [10/136], p=0.644) among 60 patients with 
IBD (duration ≥8 years).38 However, NBI exhibited a higher 
trend of missed lesions on second inspection compared to CE 
(31.8% [7/22] vs. 13.6% [3/22]; p=0.2).38 In another tandem 
study, HD NBI followed by HD CE by two blinded endosco-
pists, and there was no significant trend in favor of HD CE over 
HD NBI for the detection of dysplasia (23 dysplastic lesions 

in 11 patients vs. 20 dysplastic lesions in ten patients; p=0.18) 
among 44 patients with long-standing IBD.39 Based on these 
results, the 2015 SCENIC international consensus and the 2017 
ECCO guidelines suggested against the use of HD NBI in place 
of HD CE.24,29 

Recently, an RCT including 131 patients with long-standing 
UC compared HD CE and HD NBI and found no differenc-
es between them in terms of detection of colitis-associated 
dysplasia (21.2% [14/66] vs. 21.5% [14/65], p=0.964).40 A me-
ta-analysis including 4 RCTs showed no significant difference 
between CE and NBI (risk difference, 0.06; 95% CI, −0.08 to 
0.21).41 In addition to NBI, i-Scan and flexible spectral imag-
ing color enhancement were also used as types of virtual CE 
(VCE). There was no difference between HD VCE with i-Scan 
and HD WLE in the detection of neoplasia.42 Similar findings 
were observed while comparing HD VCE with i-Scan and HD 
CE.43 Diagnostic accuracy for dysplasia exhibited by HD VCE 
with flexible spectral imaging color enhancement was at least 
as good as that exhibited by HD CE.44 Summarizing the results 

Study or subgroup

Alexandersson (2020)
Iacucci (2018)
Wan (2020)
Yang (2019)

Total (95% CI)
Total events

17
16
14

4

50

7
17
15

6

45

152
90

145
102

489

153
90

302
108

653

17.6%
43.0%
24.6%
14.7%

100.0%

2.44 [1.04, 5.73]
0.88 [0.47, 1.66]
1.94 [0.96, 3.92]
0.71 [0.21, 2.43]

1.39 [0.95, 2.04]

Heterogeneity: Chi2=5.73, df=3 (p=0.13); I2=48%
Test for overall effect: Z=1.71 (p=0.09)

HD CE HD WLE Risk ratio Risk ratio

0.01 0.1 1
HD WLE HD CE

10 100

Events EventsTotal Total Weight M-H, fixed, 95% CI M-H, fixed, 95% CI

Fig. 2. Forest plot for randomized controlled trials comparing high-definition chromoendoscopy and high-definition white-light endoscopy. 
HD, high-definition; CE, chromoendoscopy; WLE, white-light endoscopy; M-H, Mantel-Haenszel; CI, confidence interval.
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of the aforementioned studies, HD VCE has offered no benefit 
in colonoscopy surveillance over HD WLE or HD CE to date. 
However, considering the shorter procedure time and no addi-
tional requirement of dyes or equipment, HD VCE is a promis-
ing technique for surveillance colonoscopy. 

Random vs. targeted biopsy 
Traditionally, random biopsy of 32 samples from all four 
quadrants at every 10 cm from the cecum to the rectum, with 
additional biopsies of suspicious areas has been recommended. 
However, the efficacy of random biopsies remains controversial. 
Although CE with random biopsies is superior to WLE with 
random biopsies for the detection of dysplasia (OR, 8.9; 95% 
CI, 3.4–23),45 even HD CE with random biopsy has a low detec-
tion rate of only 0.2% per biopsy (68/31,865) and 1.2% per colo-
noscopy (12/1,000) among patients with long-standing IBD.46 
In the same study, random biopsies showed efficacy only in 
patients having PSC, history of dysplasia, or chronic or severe 
inflammatory features such as post-inflammatory polyps, stric-
ture, and tubular or shortened colons.46 Recently, targeted biop-
sy has been suggested increasingly in surveillance strategies. An 
RCT compared targeted and random biopsies in 246 patients 
having UC for >7 years.47 HD endoscopy or CE was not man-
datory in this study and targeted biopsies were performed if 
dysplasia was suspected, even in the random biopsy group. The 
detection rate was 11.4% (13/114) for targeted biopsies and 9.3% 
(10/107) for random biopsies (p=0.617). The random group 
had a longer procedure time and a greater number of biopsy 
samples. Notably, dysplasia was observed only at sites where 
inflammation or scarring was present in the random biopsy 
group, and an additional targeted biopsy detected 40% of these 
lesions. Although targeted biopsy requires training, it is note-
worthy that most of the dysplastic lesions can be detected using 

endoscopy, especially using CE. Therefore, random biopsies 
of the entire colon may not be appropriate for all patients with 
IBD. In the 2019 BSG and ECCO guidelines, targeted biopsy is 
recommended over random biopsy.24,25 According to the 2021 
SCENIC update, targeted biopsy was acceptable regardless of 
the modality (WLE, CE, or VCE) while using an HD scope.48,49 
Random biopsy might be an option only under specific condi-
tions with high-risk features due to its low detection yield rate, 
longer procedure time, and higher cost. 

INTERVAL FOR SURVEILLANCE 
COLONOSCOPY 

Recently, all major guidelines have suggested optimizing the 
surveillance interval according to CRC risk stratification. Par-
ticularly, the 2019 ECCO and BSG guidelines classified the 
surveillance interval into a high-risk group (1-year interval), an 
intermediate-risk group (2 to 3-year interval), and a low-risk 
group (5-year interval) among patients with colonic involve-
ment (Table 2).24,25 In these guidelines, the risk factors were as 
follows: (1) high-risk group: PSC, first-degree relatives with 
age at CRC diagnosis <50 years, extensive colitis with moder-
ate to severe inflammation, and stricture or dysplasia within 
5 years; (2) moderate-risk group: post-inflammatory polyps, 
first-degree relatives with a history of CRC and age at CRC di-
agnosis ≥50 years, and extensive colitis with mild to moderate 
inflammation; and (3) low-risk group: any factors not included 
in the high-risk and moderate-risk groups. In the 2019 ACG 
guidelines for UC, surveillance is recommended broadly at 1 to 
3-year intervals based on combined risk factors for CRC.26 The 
2021 AGA clinical practice update has guidelines similar to the 
2019 ECCO and BSG guidelines for the interval of surveillance 
colonoscopy.28 

Table 2. Modified colonoscopy surveillance interval according to risk stratification in patients with IBD24,25

Risk level High risk Moderate risk Low risk
Surveillance interval Every year Every 2–3 years Every 5 years
Risk factors •  Extensive colitis with moderate to 

severe endoscopic and/or histological 
inflammation

•  Extensive colitis with mild endoscop-
ic and/or histological inflammation

•  Colitis affecting less than 50% of the 
colon

•  CRC in a first-degree relative diag-
nosed before 50 years of age

•  CRC in a first-degree relative diag-
nosed after 50 years of age

• Concurrent PSC • Post-inflammatory polyps
• Stricture within 5 years
• Dysplasia within 5 years

IBD, inflammatory bowel disease; CRC, colorectal cancer; PSC, primary sclerosing cholangitis.
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UNMET NEEDS IN SURVEILLANCE 

The surveillance strategies recommended in the current guide-
lines are based on relatively limited data and evidence. In terms 
of cost-effectiveness, these surveillance strategies require re-
source-intensive practice. Moreover, they lack the support of 
well-designed individualized prospective studies. In addition, 
such strategies do not exclude the occurrence of interval cancer 
due to missed lesions despite adequate procedural quality and 
appropriate surveillance intervals. For example, one retrospec-
tive study involving 1,273 patients with IBD and having a fol-
low-up duration of 5.3 (±3.0) years showed that approximately 
30% of the CRC cases were those of interval cancer even though 
the surveillance had adequate quality and appropriate intervals 
according to the guidelines.50 Another retrospective study in-
volving 2,801 patients with IBD and 25,391 PYs of follow-up 
revealed that 54.5% (6/11) of the patients with UC and 33.3% 
(3/9) of the patients with CD who were diagnosed with CRC 
had potentially preventable post-colonoscopy CRCs and missed 
lesions were believed to be the only etiology.51 Notably, CRNs 
may be missed even after adequate surveillance, and strategies 
to minimize missed lesions in surveillance are still being devel-

oped. The proposed positioning of techniques for surveillance 
colonoscopy in patients is shown in Figure 3. 

CONCLUSIONS 

The risk of CRC is higher in patients with IBD involving >30% 
of the colon compared to that in the general population. Colo-
noscopic surveillance is recommended to start at 8 years after 
the onset of symptoms. Targeted biopsy is being increasing-
ly recommended for surveillance. However, random biopsy 
should be considered in cases of invisible colitis-associated 
dysplasia with PSC, history of dysplasia, and chronic or severe 
inflammatory features. HD endoscopy has shown superiority 
over SD endoscopy and has been widely available in recent 
times. HD CE and HD WLE with or without VCE are accept-
able modalities and their use may depend on the skill of the 
endoscopist and risk stratification in patients. VCE technology 
has shown promise for future CRC surveillance programs. 

Conflicts of Interest  

The authors have no potential conflicts of interest.

Detection rate of  
colitis-associated dysplasia
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SD

CE with  
both targeted  

and random biopsy  
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CE or WLE ± VCE
with targeted biopsy

CE with targeted biopsy

WLE with targeted biopsy
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