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As medical management of inflammatory bowel disease makes great advances, most patients with inflammatory bowel

diseasewill have long life expectancies without need for total colectomy.With prolongeddisease duration, however, there is

increased risk of dysplasia leading to colorectal cancer. Multiple consensus and guideline documents have been published

over the last decade with recommendations to optimize early detection andmanagement of dysplastic lesions. Endoscopic

technology has improved tremendously, even over the past few years. Previously invisible dysplasia has become visible in

mostcaseswithadvanced imaging technologies that nowallow formuchclearer andmoredetailedmucosal inspection.New

tools to facilitate endoscopic resection of visible lesionshavealsoenabledpatients to avoidcolectomy,with resultingneed to

continue colon surveillance. There are limited or conflicting data leading to inconsistent recommendations regarding the

need for random biopsies, the preferred endoscopic imaging technique, and surveillance intervals after resection of

dysplasia.Similarly, there remains significant variability in the applicationof guidelines into daily practice andavailability of

and trainingwith advanced imaging technologies.Here,wepresent anarrative reviewofwhichpatients are athighest risk for

dysplasia, the current guidelines on surveillance colonoscopy, factors affecting optimal mucosal visualization, enhanced

imaging techniques, standardized reporting terminologies for surveillance colonoscopy, endoscopic management of

dysplasia, indications for colectomy, and briefly on future potential technologies to assist in dysplasia detection.
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INTRODUCTION
Inflammatory bowel diseases (IBDs), including Crohn disease,
ulcerative colitis, and IBD unclassified, are chronic inflammatory
conditions known to result in an increased risk of colorectal cancer
(CRC) (1–3).Older studies have showna cumulative riskofCRCof
2% after 10 years, 8% at 20 years, and 18% at 30 years of disease
duration (4). A more recent umbrella meta-analysis reported a
relative risk (RR) of 1.69–2.30 for colon and rectal cancer in ul-
cerative colitis and Crohn disease (5). The increased risk of CRC is
believed to result from active and ongoing inflammation leading to
greater opportunity to genetic mutations (6).

The incidence of CRC in patients with IBD has steadily de-
creased over the last 2 decades (3,7–11). This is likely due to
several factors. Significant advances in medical therapy of IBD
have resulted in much higher rates of disease healing—both en-
doscopically and histologically. This results in a decreased rate of
mucosal epithelial cell turnover leading to lower rates of dys-
plastic changes. Second, the development and implementation of
guidelines recommending surveillance colonoscopy at shorter
intervals than the general population has resulted in increased
detection of precancerous dysplastic lesions (12). The in-
troduction of advanced imaging techniques such as dye-based
and virtual chromoendoscopy (CE) to further delineate mor-
phological characteristics of the mucosa has been shown with

strong evidence to increase dysplasia detection—by making the
previously invisible lesions visible. Finally, there have been tre-
mendous enhancements in the optical capability of colonoscopy
(i.e., high definition [HD] imaging) which results in improved
ability to identify and remove precancerous dysplastic lesions. All
of these have resulted in increased identification of dysplastic
lesions in the colon, before they can progress to CRC, resulting in
decreased incidence of CRC. However, CRC in IBD continues to
portend worse survival when it is detected as an interval cancer
(11). This highlights the importance of a high quality surveillance
colonoscopy in IBD patients at risk.

This article will aim to discuss which patients are at highest
risk for dysplasia, the current guidelines on surveillance colono-
scopy, factors affecting optimal mucosal visualization, enhanced
imaging techniques, standardized reporting terminologies for
surveillance colonoscopy, endoscopic management of dysplasia,
indications for colectomy, and briefly on future potential tech-
nologies to assist in dysplasia detection.

RISK FACTORS FOR DYSPLASIA IN IBD
Male sex, young age at disease onset, disease duration more than
8–10 years, and extensive colonic disease are well-characterized
risk factors for dysplasia in IBD (4,5,9,10,13,14). In a systematic
review of population-based cohorts, Fumery et al (15) described a
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nearly linear increase in risk of CRC with prolonged ulcerative
colitis duration. They also found an increased risk with extent of
colonic inflammation—no increased risk with proctitis alone,
1.4-fold to 2.8-fold increased risk with left-sided colitis and 2.4-
fold to 14.8-fold increased risk with pancolitis. Ongoing active
inflammation has also been shown to be associated with future
dysplasia (16–18). Similarly, scarred and shortened or tubular
appearing colon after longstanding colitis has been associated
with increased odds of dysplasia (19).

Primary sclerosing cholangitis (PSC), which occurs in about
2%–5%of patients with IBD, is another risk factor for CRC in IBD
(20). In a population-based study, patients with PSC-IBD were
shown to have a 4-fold increased risk of CRC relative to patient
with IBD alone if diagnosed before age 40 (21). Multiple other
studies have confirmed this increased risk, especially in patients
with an early age of IBDdiagnosis (22–26). Aswith sporadicCRC,
a family history of colon cancer in a first degree relative has also
been shown to increase the risk of colitis-associated CRC (27,28).

Postinflammatory or pseudopolyps were previously believed
to increase CRC risk, but recent cohorts have refuted this (29,30).
A large multicenter study confirmed their presence does not in-
dependently increase the risk of advanced dysplasia over a me-
dian of 4.8 years, although the colectomy rate was high (31).
Colonic strictures are another area where the published literature
on the risk of malignancy provides contradictory results. Most,
but not all, studies report an increased risk of CRC in ulcerative
colitis with strictures (12,32–36). In general, strictures should be
examined closely and biopsied during surveillance.

SURVEILLANCE GUIDELINES
There are multiple guidelines and recommendations put forth on
timing and performance of surveillance colonoscopy in IBD
(37–43). A general theme of the guidance documents is that sur-
veillance colonoscopy should start approximately 8 years from
disease onset in patients with ulcerative colitis that extends be-
yond the rectosigmoid colon and Crohn disease with colonic in-
volvement of at least one-third of the colon. In patients with
concomitant PSC, surveillance should start at the time of PSC di-
agnosis.Most guidelinesdonotmake separate recommendations for
patients who are diagnosed beyond 50 years of age. However, some
data suggest an earlier increased risk in this population, perhaps due
to a longer asymptomatic period or merely the co-occurrence of
sporadic CRC (44). As such, consideration could be given to earlier
initiation of surveillance in patients diagnosed after age 50.

The outcome of IBD surveillance colonoscopy is affected by the
quality of the examination (45). In a Dutch case-control study,
delayed surveillance intervals and active inflammation were associ-
atedwith advancedneoplasia,whereas colonoscopies compliantwith
quality indicators such as cecal intubation and adequate bowel
preparationwere associatedwith reduced risk (45). Factors that have
been proposed as markers of high-quality IBD surveillance colono-
scopy include bowel preparation, mucosal disease activity, endo-
scopist’s experience, typeof endoscope, andwhetherornot enhanced
imaging was used (46). An adequate bowel preparation is most im-
portant for IBD-related dysplastic lesions because these are often flat
and can be hard to discern with surrounding stool. Also, if CE is
required, the presence of residual stool causes significant interference
and renders the advanced imaging less effective. Both low and high
volume polyethylene glycol preparations have been shown to be
effective, and a recent study recommended a clear liquid diet the day
before the procedure increased the success of dye-based CE (47,48).

Active mucosal inflammation can result in missing subtle dys-
plastic lesions, obscuring of the margins of a lesion, and increased
difficulty differentiating some dysplastic features from active or
regenerative inflammatory features on histopathology (49,50).
Ideally, surveillance should be performed when disease is quiescent
and repeated at a close interval if active and therapy is amended to
achieve mucosal healing. However, surveillance should not be
delayedpast recommended intervals ifmucosal healing is difficult to
achieve, and as discussed below, segmental randombiopsiesmay be
particularly helpful in this population to detect dysplasia.

COLONOSCOPIC TECHNIQUES
Variousmeta-analyses have confirmed the inferiority of standard
definition (SD) colonoscopy compared with HD colonoscopy in
dysplasia detection in IBD (51–54). The SCENIC guidelines
published in 2015 were the first to recommend HD over SD
colonoscopy (40,55). Since then, multiple international guide-
lines have reiterated this (37,38,41,42,56). CE is the technique of
either topical application of stains or pigments (dye) or utilization
of lightfilters (virtual) to enhance visualization ofmucosal surface
patterns and identification of dysplasia. Figure 1. The original
SCENIC guidelines recommended dye-based CE be preferred
over both HD and SD white light endoscopy (WLE). Since that
time, there has been published data demonstrating the lack of
superiority of various virtual chromoendoscopic (VCE) tech-
niques including narrow band imaging (Olympus, Tokyo, Japan)
and iSCAN (iSCAN; Pentax, Tokyo, Japan) to detect dysplasia in
IBD. A meta-analysis of 4 randomized controlled studies com-
paring HD-CE with HD-WLE showed similar detection rate for
dysplastic lesions (RR 1.39; 95% confidence interval [CI]
0.95–2.04) (57). When comparing dye-CE with VCE, a meta-
analyses by Resende showed no difference between narrow band
imaging and HD-WLE in 4 randomized trials (53). A similar
meta-analysis by El-Dallal also demonstrated similar rates of
dysplasia detection on a per patient basis when comparing VCE
with dye-based CE and HD-WLE. On a per dysplastic lesion
basis, VCE was inferior to HD-WLE (RR 0.62, 95% CI 0.44–0.88)
and VCE was not significantly different fromDCE (RR 0.72, 95%
CI 0.47–1.11) (58). Three randomized trials have demonstrated
no difference in dysplasia detection between HD-WLE and i-
SCAN (59–61). There has been only 1 published trial on the use of
flexible imaging color enhancement (Fujinon, Tokyo, Japan) (62).

Synthesizing these results is important for putting clinical
practice and various guidelines into context. Most clinicians, even
those with practices heavily focused on the care of patients with
IBD, have continued to use HD-WLE for dysplasia surveillance in
most patients, with the availability of spot use of dye-based CE or
VCE to better characterize suspicious lesions (63). This is some-
what inconsistentwithmanyprofessional guidelines that continue
to recommend either dye-based or virtual CE with HD colono-
scopes be performed in all patients undergoing IBD surveillance,
particularly with a history of prior dysplasia (37,38,41–43,64).
However, most of the guidelines include an option for the use of
HD-WLE, particularly by clinicians who have not developed ex-
pertise in dye-based CE (37,39). Even some of the SCENIC con-
sensus statement authors now acknowledge that HD-WLE is an
acceptable alternative to dye-based or VCE (41). One might ask
what drives the resistance of clinicians to adopt dye-based CE or
VCE for all patients.Aspreviously alluded to, training is required to
master dye-based CE. However, we speculate that time and re-
imbursement are the major barriers. Indeed, this likely explains
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why many IBD specialists use CE for some patients but not all
patients with IBD. Solving the time and reimbursement challenges
of CE should be a continued focus of investigation.

RANDOM VS TARGETED BIOPSIES
Before the use of CE, IBD surveillance colonoscopies routinely
included random biopsies in 4 quadrants every 10 cm through-
out the colon (32 in total) in addition to targeted biopsies of
visible lesions. However, there has been conflicting data pub-
lished on the utility and yield of this strategy primarily due to the
wide range of reported dysplasia detected in the random biopsies
(Table 1). Watanabe and colleagues performed a small clinical
trial in Japan at 52 hospitals in 246 patients, randomly assigned to
only targeted or targeted with random biopsies. There was no
significant difference in neoplasias detected by each strategy, but
the random arm had more biopsies taken and a significantly
longer withdrawal time (71). A Canadian cohort of 454 patients
examined with either of SD-WLE, HD-WLE, dye-CE, or VCE
found targeted biopsies to be sufficient to detect IBD neoplasia in
all modalities except SD-WLE (67). In a retrospective analysis of
1000 DCE colonoscopies in the French GETAID study data set,
the yield of random biopsies was low at 1.2% per colonoscopy
and 0.2% per biopsy but associated with prior neoplasia, tubular
colon, and concomitant PSC (68). However, recent retrospective
studies from 2 tertiary care IBD centers in the United States,
using HD-WLE or dye-CE, provided stronger support for ran-
dom biopsies. In 1 study, dysplasia was detected in random bi-
opsies in 4.8% of surveillance colonoscopies over 1 year; in the
second cohort, 12% of all dysplasia was found with random bi-
opsies. Both showed PSC as the strongest risk factor (69,70).

Many professional organizations have opined on the role of
random biopsies in guideline or expert opinion documents. De-
spite being one of the most common procedures performed for
patients with IBD, there are a number of inconsistencies between
the recommendations of the SCENIC group, European Crohn’s
and Colitis Organization, American College of Gastroenterology,
British Society of Gastroenterology, and American Gastroenter-
ological Association. These are summarized in Table 2.

SURVEILLANCE AFTER COLON RESECTION
In patients who have undergone subtotal colectomy, it is im-
portant to continue surveillance of the rectum, whether it is in
continuity or diverted (e.g., Hartman pouch). Surveillance of
Hartmann pouch can be more difficult than surveillance of colon
in continuity with the fecal stream. Diversion colitis can make
dysplasia detection more difficult. Preprocedure bowel cleansing
is not possible, which generally makes dye-spray CE infeasible.
Moreover, the diverted mucosa is often quite friable, with spon-
taneous bleeding and a potentially higher risk of complications
with biopsies. Although not based on published data, when per-
forming dysplasia surveillance of the Hartmann pouch, the au-
thors of this review generally use HD without dye-based CE with
both targeted and random biopsies.

Patients who have undergone total proctocolectomy with ileal
pouch anal anastomosis (IPAA) retain a small portion of rectal
mucosa where the anastomosis is formed. This mucosa is still at
risk to develop CRC. In addition, there is a theoretical risk of
developing small bowel cancer within the ileal pouch, although
this seems to be exceedingly rare. The overall incidence of neo-
plasia in the ileal pouch or cuff has been shown in multiple large

Figure 1. Paris IIa laterally spreading lesion in the ascending colon. Seen first in white light, then on narrow band imaging (after dye-spray), and dye-
chromoendoscopy. Endoscopically resected, low grade dysplasia on final pathology.

Table 1. Summary of studies reporting yield of random biopsies during IBD surveillance colonoscopy

Author (year)

% Colonoscopies with dysplasia on random

biopsies

% Colonoscopies with dysplasia only on

random biopsies Type of colonoscopic examination

van den Broek (2014) (65) 1.2 0.5 SD and HD scopes

Mooiweer (2015) (66) Not reported 1.7 All SD-WLE

Gasia (2016) (67) 0.8 w/HD-WLC 0.8 (0.9 w/non-HD-WLC) SD-WLE,HD-WLE, VCE, anddye-CE

Moussata (2018) (68) 1.9 1.2 All with SD dye-CE

Coelho-Prabhu (2021)

(69)

4.8 Not reported HD-WLE and dye-CE

Hu (2021) (70) 18 12 SD-WLE, HD-WLE, and dye-CE

CE, chromoendoscopy; HD, high definition; SD, standard definition; VCE, virtual chromoendoscopy; WLC, white light colonoscopy; WLE, white light endoscopy.
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cohorts to be less than 2% up to 15 years after surgery, although
certain risk factors have been consistently identified (72–75). In pa-
tientswithan IPAA,ahistoryof colonic andespecially rectal dysplasia
in the resected colon, PSC and chronic or atrophic pouchitis have

been shown to be risk factors for development of dysplasia in the ileal
pouch (75–78). Hence, multiple consensus guidelines recommend
these patients undergo annual surveillance (37,39,79,80). The utility
and cost-effectiveness of continued surveillance for patients with an

Table 2. Summary of professional organization recommendations for dysplasia surveillance in patients with IBD

Type of examination Random vs targeted biopsies Surveillance interval

SCENIC Consensus (2015) (40) High definition scope recommended

If standard definition, then dye-CE

recommended

If high definition, then dye-CE

suggested

No consensus No recommendations

ECCO Guideline (2017) (38) High definition recommended

Based on local expertise

Random if white light

Targeted only if dye-CE

1 yr if high risk (stricture or dysplasia

detected within the past 5 yr, PSC,

extensive colitis with severe active

inflammation)

2–3 yr if intermediate risk (extensive

colitis with mild or moderate active

inflammation, postinflammatory polyps,

or a family h/o CRC in a first degree

relative diagnosed $ age 50 yr)

5 yr if low risk (none of the above)

ACG Clinical Guideline (2019) (43) If standard definition, then dye-CE

If high definition, then dye-CE or VCE

No recommendation 1–3 yr, based on combination of risk

factors and history of dysplasia.

BSG Guideline (2019) (37) High definition recommended

If standard definition, then dye-CE

recommended

If high definition, then dye-CE

suggested

Narrow band not suggested

Targeted recommended 1 yr if high risk (as above 1 family h/o

CRC in first degree relative aged,50 yr)

3 yr if intermediate risk (as above)

5 yr if low risk

AGA Clinical Practice update

(2021) (42)

High definition scope

Dye-CE should be considered in all

VCE acceptable alternative if high

definition

Random biopsies if white light only and

all patients with PSC or h/o dysplasia

Targeted biopsies if dye-CE or VCE

1 yr if high risk (as above1 h/o invisible

or high-risk dysplasia ,5 yr, dense

pseudopolyps)

2–3 yr if intermediate risk (as above1h/

o invisible or high-risk dysplasia .5 yr,

lower risk visible dysplasia ,5 yr)

5 yr if low risk (continuous disease

remission since prior scope, mucosal

remission, 1 $2 consecutive

examinations without dysplasia, or

minimal historical disease extent)

SCENIC commentary (2022) (41) HD-WLE, dye-CE, VCE all acceptable if

endoscopist has training/expertise

Random in highest risk only (PSC, prior

dysplasia, atrophic scarred colon,

ongoing active inflammation)

Per ACG guideline

ECCO Guideline (2023) (39) HD-WLE, dye-CE, or VCE Targeted biopsies

Random in high-risk (PSC or h/o

dysplasia)

1 yr if high risk (family history of CRC in a

first-degree relative#50 yr of age,

colonic stricture or dysplasia, PSC,

extensive colitis with severe active

inflammation)

2–3 yr if intermediate risk (extensive

colitis with only mild/moderate

endoscopic or histologic activity, CRC in

first degree family .50 yr)

5 yr if low risk

ACG, American College of Gastroenterology; AGA, American Gastroenterological Association; BSG, British Society of Gastroenterology; CE, chromoendoscopy; CRC,
colorectal cancer; ECCO, European Crohn’s and Colitis Organization; h/o, history of; HD-WLE, high definition white light endoscopy; NBI, narrow band imaging; PSC,
primary sclerosing cholangitis; VCE, virtual chromoendoscopy.
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IPAAwithout these risk factors are even less clear.Conceptually, after
removal ofmore than 95%of the colon and rectalmucosa, the risk of
CRC should be reduced by more than 95% compared with similar
patients with an intact colon. However, published recommendations
suggest an examination every 3–5 years, relatively similar to patients
with IBD with an intact colon (37,80,81).

REPORTING TERMINOLOGY
Accurate and standardized endoscopic reporting of dysplasia is
imperative to appropriatemanagement and follow-up. This should
ideally include description of the shape, size, site, surface, and
surrounding area of the visible lesion (82). For the shape or mor-
phology, SCENIC guidelines proposed the use of the Paris classi-
ficationwhich categorizes lesions aspolypoid (pedunculated Ipand
sessile Is) when the lesion protrudes $2.5 mm into the lumen of
nonpolypoid (flat elevated IIa, flat IIb, or flat depressed IIc) (40).
Someflat lesionsmayhave amixof elevated anddepressed areas. In
addition, it recommends documenting whether the lesions has a
distinct border and/or an ulcerated surface. However, the in-
terobserver agreement for the IBD lesions has been shown to be
poorwithKappacoefficientsof 0.32–0.49 for bothmorphologyand
border assessment (83). The most discrepancy in scoring was seen
for Is and IIa lesions, suggesting that the difference of 2.5 mm is
hard to discern. The Kudo classification for the surface pit pattern
has been validated in IBD dysplastic lesions (61,84,85). It catego-
rizes pit patterns into 5 categories (I, II, IIIS, IIIL, IV, and V), of
which I and II are benign (86). However, it was validated primarily
with magnified images, and routine clinical practice in the United
States does not utilize magnification and can be misinterpreted in
areas of inflammation-associated regenerative mucosa (87). An-
other new classification called the Frankfurt Advanced Chro-
moendoscopic IBD LEsions has been developed with visual
endoscopic components of morphology (polypoid vs non-
polypoid), irregular surface pattern and vessel architecture, and
signs of inflammation in the lesion (88). It will require further
validation and education before routine use. It is also important to
describe themucosa in the background of the visible lesion because
background inflammation can obscure the margins of lesions.
Validated scoring systems such as the Mayo Endoscopic Score,
Ulcerative Colitis Colonoscopic Index of Severity, or theUlcerative
Colitis Endoscopic Index of Severity or the Crohn Disease Endo-
scopic Index of Severity and the Simple Endoscopic Score for
Crohn Disease (89) can be used.

MANAGEMENT OF DYSPLASIA
Invisible dysplasia is dysplasia identified on random, not targeted
biopsies. If invisible dysplasia is found at a white light colono-
scopy, whether SD or HD, a repeat colonoscopy by an endo-
scopist experienced in dysplasia surveillance should be
performed. Generally this will use HD-WLE with dye-CE par-
ticularly if the lesion was not detected using HD colonoscopy
(37,38,40–42). Often, these lesions are nonpolypoid and likely to
have been missed without enhanced imaging (38,40). This is a
situation where random biopsies may be used along with dye-CE.
If invisible high-grade dysplasia (HGD) persists afterHD-dye-CE
examination, referral for colectomy is recommended due to high
risk of progression to adenocarcinoma (38,40,42,90). If unifocal
low-grade dysplasia (LGD) persists after HD-dye-CE, there is an
increasing trend toward following these patients with frequent
dysplasia surveillance. Multiple studies have shown the rate of
progression from unifocal LGD to adenocarcinoma is low, likely
due to improved endoscopic and procedural quality metrics
aiding in unmasking and removing what were initially invisible
lesions (91–94). However, this requires a thorough risk-benefit
discussion with the patient. When a histologic finding of in-
definite for dysplasia is obtained on random biopsies, mucosal
inflammation should be adequately treated (if possible) and the
examination repeated. This is because this histologic finding can
mimic reactive atypia as a result of inflammation (95). Indefinite
for dysplasia findings is more concerning among patients with
PSC or if aneuploidy is found as there is a higher risk of pro-
gression to LGD or HGD (33).

For visible dysplasia, there is strong evidence to support en-
doscopic resection if the lesion has distinct borders. Lesion de-
marcation can be optimized by the use of concentrated contrast
application and enhanced imaging techniques including magni-
fication and endocytoscopy when available (40,41). The goal of
resection should be to achieve an en-bloc removal to facilitate
histologic assessment of completeness of resection. For lesions
smaller than 2 cm, this can be performed by endoscopic mucosal
resection. However, for larger lesions, endoscopic submucosal
dissection is preferable (96). Two meta-analyses of endoscopic
mucosal resection or endoscopic submucosal dissection in IBD
dysplasia reported endoscopic success of over 95% with low local
and metachronous recurrence (97,98). Submucosal fibrosis is
often a complicating feature of dysplastic lesions in IBD due to
prior inflammation. This can render endoscopic resection quite
technically challenging with reported 6.7% with major bleeding
and 2.9%with perforation (99). Biopsies around the resected area
were previously believed to be needed to ensure adequate re-
section. They have not been shown to have a high yield and hence
are not recommended (100–102). After adequate endoscopic
removal, progression to advanced dysplasia is very rare (103).
However, patients with a history of dysplasia are at increased risk
for metachronous dysplasia and warrant surveillance, as will be
discussed in the next segment (93). The decision of resectability
must be rendered by endoscopists with expertise in advanced
resection, and this may necessitate referral to a specialty center.
For unresectable dysplasia, especially multifocal, surgical re-
section is recommended.

SURVEILLANCE INTERVALS
A risk-based stratification to optimize surveillance intervals is
now recommended by all guidelines (Table 3). Although there are

Table 3. Summary of risk factors for colorectal dysplasia in

inflammatory bowel disease

Risk factors with strong evidence Risk factors withmoderate evidence

Primary sclerosing cholangitis Pseudopolyps

Young age at onset Strictures

Ongoing active inflammation

Extensive colitis/scarred tubular

colon

Male sex

Family history of colon cancer

Prior dysplasia
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minor variations in the definitions of categories, they all recom-
mend surveillance intervals ranging from 1 year for those at
highest risk to 3–5 years for those at moderate-to-low risk of
dysplasia. Although these guidelines aim to provide a framework
to guide clinicians, there is wide variability in their application in
clinical practice (63).

For surveillance after endoscopic resection of visible dysplasia,
the American Gastroenterological Association recommends re-
peat colonoscopy in 3–6 months for LGD lesions .2 cm, with
complex or irregular borders, that were incompletely resected
after multiple attempts or for anyHGD, at 12months if the lesion
was.1 cm but,2 cmwith LGD, and at 24months for,1 cm or
pedunculated lesions with LGD (42). However, there are no tai-
lored recommendations for patients with multifocal resectable
dysplasia or those with metachronous resectable dysplasia. These
require nuanced discussions with the patient and a multidisci-
plinary team to offer the optimal care to the patient. For lesions
that are unresectable due to size, severe submucosal fibrosis, or
cancer, a multidisciplinary discussion with referral to surgery is
recommended. The 2022 European Crohn’s and Colitis Organi-
zation guidelines are similar but recommend shorter intervals for
lesions that are resected endoscopically.

THE FUTURE OF DYSPLASIA SURVEILLANCE
Although endoscope fidelity and enhanced imaging techniques
continue to improve, alternatives such as colon capsule are also
evolving. Capsule imaging is now being used to evaluate Crohn
disease, although there are no publications at this time on its
application to dysplasia detection in IBD (104). Colon capsule is
limited by the lack of biopsy capability, and it has been well
documented that histology prediction of IBD lesions from visual
images is suboptimal (83,105). Artificial intelligence-based de-
tection algorithms are also an exciting new frontier with the po-
tential to aid endoscopists in detection of IBDdysplasia (105,106).
The biggest hurdle to development of a robust system is re-
quirement of a large number of images and videos of all mor-
phologies of IBD dysplasia which will require a collaborative
effort.

Despite the excitement about artificial intelligence in endos-
copy, this technology is not expected to be widely available for
dysplasia surveillance in IBD for quite some time. When and if it
becomes commercially available, it may contribute to greater
disparities. In the United States, many colonoscopies are still
performed with SD scopes. This is likely even more common in
less well-resourced countries. As such, it is important that we not
forget the lessons that we learned over the course of the past
several decades that contributed to a reduction in the incidence of
colitis-associated CRC. Perhaps, the most important of these
lessons is the need for careful inspection of the colon mucosa.
Even for those who are obtaining random biopsies or using CE,
careful inspection is essential.

Until the next technological breakthrough that will eliminate
the increased risk of dysplasia-associated CRC, there are nu-
merous important questions that remain and would benefit
from large collaborative research efforts. Examples of these in-
clude the utility of random biopsies when performing HD-WL
colonoscopy, the safety of longer surveillance intervals in low-
risk populations, the optimal duration of disease before dys-
plasia surveillance is initiated, and the optimal timing of sur-
veillance exams among patients with IPAA. Enormous progress
has been made in the past several decades, but significant work

remains to eliminate the increased risk of CRC among patients
with IBD.
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