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Abstract Patients with long-standing ulcerative colitis
(UC) or Crohn’s colitis are at increased risk of developing
colorectal cancer (CRC). Given that most cases of CRC are
thought to arise from dysplasia, previous guidelines have
recommended endoscopic surveillance with random biop-
sies obtained from all segments of the colon involved by
endoscopic or microscopic inflammation. However, recent
evidence has suggested that the majority of dysplastic
lesions in patients with inflammatory disease (IBD) are
visible, and data have been supportive of chromoen-
doscopy with targeted biopsies of visible lesions versus
traditional random biopsies. This review article will discuss
the risk of colon cancer in patients with IBD, as well as
current recommendations for CRC screening and surveil-
lance in patients with UC or Crohn’s colitis.
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Introduction

Patients with long-standing ulcerative colitis (UC) or
Crohn’s colitis are at increased risk of developing col-
orectal cancer (CRC). Given that most cases of CRC are
thought to arise from dysplasia, previous guidelines have
recommended endoscopic surveillance with random
biopsies obtained from all segments of the colon
involved by endoscopic or microscopic inflammation [1-
4]. However, recent evidence has suggested that the
majority of dysplastic lesions in patients with inflam-
matory disease (IBD) are visible [5, 6], and data have
been supportive of chromoendoscopy with targeted
biopsies of visible lesions versus traditional random
biopsies [7]. This review article will discuss the risk of
colon cancer in patients with IBD, as well as current
recommendations for CRC screening and surveillance in
patients with UC or Crohn’s colitis.

Epidemiology of CRC Risk in IBD

Although the link between UC and CRC has long been
established [8], the association between Crohn’s colitis
and colon cancer was more recently discovered [9].
Regardless, the risk of CRC in UC versus Crohn’s colitis
appears to be similar, assuming similar colonic extent of
inflammation [10, 11]. In a meta-analysis from 2001, the
risk of CRC in patients with UC was reported to be
0.5-1 % per year, with a cumulative CRC risk of 2 % at
10 years, 8 % at 20 years, and 18 % after 30 years of
colitis [12]. However, more recent population-based
studies have shown a decreasing risk of CRC in IBD
[13-15]. Declining rates of CRC in patients with IBD in
recent years have been potentially attributed to the
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effects of 5-aminosalicylates [16], immunosuppressive
drugs [17, 18], as well as the initiation and implemen-
tation of CRC surveillance programs with early colec-
tomy [19].

Age of Disease Onset, Duration of Disease,
and Extent of Disease

CRC is increased, the younger the age of diagnosis with a
cumulative risk of 40 % in those diagnosed before 15 and
25 % in those aged 15-39 [20]. More recent studies found
similar results of early age at diagnosis increasing the risk
of CRC, but also noted that patients diagnosed at an older
age were also at increased risk [21, 22].

One of the most important risk factors for CRC in
patients with IBD, as compared to age- and sex-matched
non-IBD patients, is thought to be related to intestinal
inflammation [23]. The extent of colonic inflammation is
based on the maximal extent of either endoscopic or his-
tologic criteria identified at any point during the disease
[3]. In a recent French cohort study, patients with long-
standing extensive colitis defined by at least 10 years of
colonic inflammation involving over 50 % of the colon
were found to have an increased risk of CRC [24]. In a
prior population-based study of patients with UC, Ekbom
reported an incidence ratio for CRC of 1.7 for isolated
proctitis, 2.8 for left-sided colitis, and 14.8 for pancolitis
[20]. Importantly, by the fourth decade of disease duration,
the incidence of CRC in patients with extensive colitis and
left-sided colitis is approximately equal [25, 26]. More
recent population-based cohort studies have also confirmed
the association of extent of disease with CRC risk but at
lower rates with an incidence ratio for CRC of 1.7 for
proctitis, 2.1 for Crohn’s colitis, and 5.6 for pan-colitis
[27]. Therefore, patients without significant colonic
inflammation and patients with ulcerative colitis limited to
the rectum are not at increased risk of CRC [20], whereas
patients with Crohn’s colitis are only at excess risk of CRC
if more than 30 % of the colonic surface was ever involved
[23].

An equally important risk factor is the duration of dis-
ease [23]. Although a Dutch cohort study reported that
22 % of patients with IBD developed CRC before
surveillance was initiated 8 years after diagnosis [28], a
recent meta-analysis demonstrated that the risk of CRC
becomes apparent after 7 years and increases linearly, with
a higher risk of patients with extensive colitis [15]. In a
large report of surveillance colonoscopy in patients with
extensive UC, the CRC risk also increased linearly, from
2.5 % at 20 years to 10.8 % at 40 years [29]. In that study,
the median duration of UC at time of CRC diagnosis was
23.5 years (range 11-48 years).

Family History and Concomitant Primary
Sclerosing Cholangitis

Both family history and concomitant primary sclerosing
cholangitis (PSC) significantly increase the risk of CRC.
The additional risk attributed to family history is the same
as that seen in the general population (twofold to threefold)
[30, 31]. However, when PSC is also present, there is a
substantial increase in the underlying risk of CRC [32].
Broomé et al. [33] reported the risk to be 9 % at 10 years,
31 % at 20 years, and 50 % after 25 years. A subsequent
meta-analysis did not substantiate risks this high, but still
found a fourfold increased risk of CRC [34]. Unfortunately,
this risk is not eliminated post-transplant for PSC with risks
up to 14 % at 5 years and 17 % at 10 years post-transplant
[35].

Histologic and Anatomic Changes

Changes within the colon are also associated with an
increased risk of CRC. Severity of the underlying inflam-
mation, prior dysplasia, development of strictures, pseu-
dopolyps, and a foreshortened (tubular) colon are all risk
factors for CRC [23, 36, 37]. In a case control study of
patients with UC and colorectal neoplasia, the severity of
histologic inflammatory activity was associated with a 3.7
increased odds of developing colorectal neoplasia [38]. In a
retrospective study, Lasher et al. [39] reported colonic
strictures in 3.2 % of their UC cohort. In those patients,
73 % had dysplasia (n = 11) and 13 % (n = 2) had colon
cancer in the strictures. Interestingly, after colectomy,
40 % (n = 6) of the patients were diagnosed with cancer at
the stricture site [39]. Predictors of malignant strictures
include the development of strictures after 20 years of
disease, location proximal to the splenic flexure, and
symptomatic obstruction [40]. Another risk factor for CRC
is the presence of pseudopolyps (OR 2.29) [41, 42]. While
the pseudopolyps themselves do not develop into cancer,
they likely serve as a surrogate for areas with prior severe
inflammation. Similarly, a foreshortened colon in UC is
also a risk factor for colon cancer and likely a marker of
prior inflammation [23].

Definitions

The development of CRC in patients with IBD is thought to
be preceded by dysplasia, thereby providing a rationale for
endoscopic surveillance. The term dysplasia is reserved for
epithelial changes that are unequivocally neoplastic, and a
classification scheme was originally described by Riddell
et al. [43] which included the following: no dysplasia,
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Fig. 1 Indefinite for dysplasia (x200). Some columnar cells show
enlarged, elongated nuclei with stratification and retained nuclear
polarity. However, many crypts are inflamed (intraepithelial neu-
trophils and crypt microabscesses), and it is unclear whether these
changes can be entirely attributed to epithelial regeneration or
whether these changes represent dysplasia. Furthermore, the luminal
surface is stripped, and surface maturation of colonocytes cannot be
confirmed. Therefore, this case is best classified as indefinite for
dysplasia

Fig. 2 Low-grade dysplasia (x200). Columnar cells show enlarged,
hyperchromatic, elongated nuclei with stratification but retained
nuclear polarity. Most nuclei are located at the basal half of the cell.
This lack of normal maturation extends to the luminal surface

indefinite for dysplasia (Fig. 1), low-grade dysplasia
(Fig. 2), and high-grade dysplasia (Fig. 3). Cases of
indefinite dysplasia were further subdivided into mucosa
that was thought to be related to inflammatory-associated
regenerative changes versus probable presence of dyspla-
sia. In order to distinguish between these two subsets,
aggressive medical therapy is typically recommended in
order to reduce active inflammation followed by short-term
surveillance colonoscopy with repeat biopsies [44].
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Fig. 3 High-grade dysplasia (a, x200). In this example, crypts
appear architecturally complex with irregular branching and focal
cribriform configuration

The distinction between low- and high-grade dysplasia
depends on the distribution of nuclei within the mucosa,
with low-grade dysplasia typically characterized by crow-
ded, hyperchromatic nuclei localized in the basal half of
the cells compared to high-grade dysplasia demonstrating
nuclear stratification and loss of cellular polarity [45].
Although interobserver agreement between pathologists is
higher at the extremes of low-grade and high-grade dys-
plasia, there is poor concordance even among experienced
gastrointestinal pathologists in cases indefinite for dys-
plasia and in the gray zone between low- and high-grade
dysplasia [44].

Endoscopic Surveillance

Given the increased risk of CRC, endoscopic surveillance for
both colitis-associated neoplasia and CRC is recommended
by multiple international gastrointestinal (GI) societies [,
46-48]. The rationale of endoscopic surveillance is to detect
and potentially resect dysplasia/CRC or refer for a colectomy
at an earlier and potentially curable stage. Although there
have not been any randomized controlled trials demonstrating
mortality benefit of endoscopic surveillance, population-
based cohort studies and case—control studies have shown
improved CRC-related survival [49-53]. In a recent retro-
spective cohort study, having a recent colonoscopy was found
to be associated with a reduced incidence of CRC in patients
with IBD, as well as lower mortality rates in those patients
diagnosed with CRC [54].

Societies differ in regard to timing of initial screening
colonoscopy, timing of surveillance intervals, optimal
method of detecting dysplasia, and management of dys-
plastic lesions. Most societal guidelines recommend
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performing an initial screening of patients with a colono-
scopy with staging biopsies approximately 8-10 years [3,
4, 46] after onset of symptoms in order to evaluate the
extent of disease and determine the need for ongoing
surveillance. However, some guidelines suggest starting
screening 6 years after onset of symptoms, depending on
the presence of other risk factors such as severity and
extent of colonic inflammation, family history of CRC,
presence of pseudopolyps, and age of onset [47]. All
societies recommend initiation of surveillance colonoscopy
for patients with UC who have at least left-sided colitis [1,
46], and for patients with Crohn’s colitis involving more
than one segment or at least one-third of the colon.

The different international societies differ in terms of
recommend surveillance intervals after the initial screening
colonoscopy. See Table 1 for description of guidelines by
major international societies. For patients with risk factors
for IBD-associated neoplasia including PSC, extensive
colitis, active endoscopic or histologic inflammation,
family history of CRC at age <50 years, prior history of
dysplasia, or colonic strictures, all guidelines recommend
annual colonoscopy surveillance. The British Society of
Gastroenterology (BSG), National Institute for Health and
Clinical Excellence (NICE), European Crohn’s and Colitis
Organisation (ECCO), all suggest a risk-stratified approach
to determining the timing of endoscopic surveillance. For
example, the ECCO guidelines suggest performing colo-
noscopy every 2-3 years in intermediate-risk patients,
defined by patients with extensive colitis with mild to
moderate active inflammation, presence of post-inflam-
matory polyps, or CRC in a family member >50 years
[55]. Additionally, low-risk patients, without risk factors,
can have colonoscopy performed every 5 years. Similarly,
the NICE guidelines suggest that surveillance can be per-
formed every 5 years in low-risk patients who have left-
sided UC, or extensive but quiescent UC or Crohn’s colitis
[56]. At present, the United States GI societies (American
Gastroenterological Association (AGA), American College
of Gastroenterology (ACG), and American Society of
Gastrointestinal Endoscopy (ASGE)) do not explicitly
recommend extending surveillance intervals to greater than
3 years. However, the ASGE guidelines from 2014 suggest
potentially lengthening surveillance intervals for patients
with endoscopically and histologically normal mucosa on
at least two sequential surveillance colonoscopies [57].

Technique for Colonoscopy and Detection
of Dysplasia

Traditionally, dysplasia in UC and Crohn’s colitis was
thought to be flat and difficult to detect with colonoscopy
[1]. The standard screening modality has been random

biopsies every 10 cm for a total of 33 biopsies. This
method, however, is limited in that it samples approxi-
mately only 1 % of the entire colon [45]. However, recent
data have shown that most dysplastic lesions are visible,
and consequently targeted biopsies have shown to be
potentially superior to random biopsies [58—61]. In order to
detect visible dysplasia when using white-light colono-
scopy, high-definition colonoscopy is recommended over
standard definition colonoscopy (Fig. 4) [7].

Chromoendoscopy improves visualization of the colonic
epithelium via application of dye to the colon mucosa.
Typically, methylene blue or indigo carmine is sprayed on
the colonic mucosa via a water jet channel or catheter. The
colonoscopy is performed, and then the colonic mucosa is
sprayed in a segmental fashion with the contrast agent
(Fig. 5). The rationale for chromoendoscopy compared to
white-light colonoscopy is that the former technique can
enhance and highlight areas of mucosal irregularities, as
well as help delineate the borders of suspected lesions
(Fig. 6).

In a recent meta-analysis, chromoendoscopy with tar-
geted biopsies of abnormal appearing mucosa was found to
be 8.9 times more likely to detect both flat and polypoid
dysplasia as well as a 93 % lower likelihood of missing
dysplasia as compared to white-light colonoscopy with
random biopsies [62]. In a prospective, tandem study using
high-definition colonoscopy, dysplasia was identified sig-
nificantly more frequently in the chromoendoscopy group
compared to white-light colonoscopy [63]. However,
recently, in a large recent single-center retrospective study,
implementation of chromoendoscopy for IBD surveillance
did not increase detection of dysplasia compared with
white-light endoscopy with targeted and random biopsies
[64]. A cost-effectiveness study comparing chromoen-
doscopy with targeted biopsies to both white-light colo-
noscopy with random biopsies and no surveillance
demonstrated that chromoendoscopy was more effective
and less costly than the random biopsy strategy. However,
chromoendoscopy was only cost-effective compared to the
no surveillance strategy if surveillance intervals were
7 years or greater [65].

When chromoendoscopy with targeted biopsies is per-
formed for surveillance, there does not appear to be a clear
role for performing additional random biopsies. However,
there may be a role for performing histologic staging
biopsies at the time of chromoendoscopy, given that his-
tologic inflammation may play a role in risk stratification
[57, 66]. As the yield of detecting neoplasia in the setting
of random biopsies has been shown to be very low [61],
additional random biopsies in addition to chromoen-
doscopy are not currently recommended [1, 47, 57].

Currently, chromoendoscopy with targeted biopsies
performed by trained operators is the recommended

@ Springer



984

Dig Dis Sci (2016) 61:980-989

Table 1 Interval surveillance as recommended by different societies

Society Low risk (5 years)

Intermediate risk (3 years)

High risk (1 year)

BSG Extensive colitis with no active
[48] endoscopic or histologic
inflammation
OR left-sided colitis
OR Crohn’s colitis with <50 %
involvement
ECCO Neither intermediate nor high-risk
[55] features
NICE  Extensive but quiescent UC or Crohn’s
[56] colitis

OR
Left-sided UC or Crohn’s colitis of

Extensive colitis with mild active
endoscopic or histologic inflammation

OR post-inflammatory polyps

OR family history of CRC in
FDR > 50 years

2-3 years
Extensive colitis with mild or moderate
active inflammation

OR post-inflammatory polyps
OR family history of CRC in FDR > 50

Extensive UC or Crohn’s colitis with
mild active inflammation

OR post-inflammatory polyps
OR family history of CRC in FDR > 50

Extensive colitis with moderate to severe active

endoscopic or histologic inflammation
OR stricture in past 5 years
OR dysplasia in past 5 years without surgery
OR PSC
OR family history of CRC in FDR < 50

Stricture or dysplasia detected within past
5 years

OR PSC

OR extensive colitis with severe active
inflammation

OR family history of CRC in FDR < 50

Extensive UC or Crohn’s with moderate or
severe active inflammation

OR PSC

OR colonic stricture in past 5 years

similar extent

Nonrisk-stratified approach by American societies
ASGE  Annual surveillance in any of the following:
(571 Active inflammation

Anatomic abnormality (stricture, multiple pseudopolyps)
History of dysplasia
Family history of CRC in FDR
PSC
Otherwise every 1-3 years

OR any dysplasia in last 5 years
OR family history of CRC in FDR < 50

In patients with endoscopic and histologically normal mucosa on >2 surveillance colonoscopies, interval can be lengthened

AGA

(1] Annual surveillance in patients with PSC

Patients with extensive or left-sided colitis should begin surveillance 1-2 years after first screening

The following patients may benefit from more frequent surveillance

Family history of CRC in FDR

Ongoing endoscopic or histologic inflammation

Anatomic abnormalities: foreshortened colon, stricture, or inflammatory pseudopolyps

After 2 negative examinations, further examinations can be performed every 1-3 years

CRC colorectal cancer, FDR first-degree relative, PSC primary sclerosing cholangitis, UC ulcerative colitis, BSG British Society of Gas-
troenterology, ECCO European Crohn’s and Colitis Organisation, NICE National Institute for Health and Care Excellence, AGA American
Gastroenterological Association, ASGE American Society of Gastrointestinal Endoscopy

surveillance protocol by BSG and ECCO [48, 55]. As per
the SCENIC international consensus statement, chro-
moendoscopy with targeted biopsy is suggested rather than
high-definition, white-light colonoscopy [7]. The more
conservative recommendation for chromoendoscopy in this
situation was due to the low quality of data and reliance on
one small observational study demonstrating that dysplasia
was identified in significantly more patients undergoing
chromoendoscopy compared to white-light alone [63].
Similarly, the most recent AGA guidelines support chro-
moendoscopy with targeted biopsies as a reasonable
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approach to surveillance compared to white-light colono-
scopy with random biopsies presuming the operator is
experienced and fully trained in the technique [1]. How-
ever, the ASGE guidelines suggest that surface chro-
moendoscopy with resection or targeted biopsies is the
preferred surveillance technique [57]. If chromoendoscopy
is not available, the ASGE recommends 4-quadrant biop-
sies every 10 cm for a minimum of 33 biopsies in patients
with pancolitis and 4 quadrant biopsies every 10 cm to the
maximum extent of endoscopic or histologic inflammation
documented previously.
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Fig. 4 High-definition white-light endoscopy with lesion on pathol-
ogy noted to be indefinite for dysplasia

Fig. 5 Normal chromoendoscopy

Management of Detection of Dysplasia

While prior recommendations advised using the terms
dysplastic-associated lesions or masses (DALM) versus
non-DALM [67], current guidelines recommend classify-
ing all dysplasia in IBD as visible or nonvisible [55], with
nonvisible lesions referring to those detected on random
biopsies. For visible dysplastic lesions that are detected in
areas of the colon uninvolved by colitis, management
should be consistent with standard polypectomy techniques
and continued surveillance based on the patient’s IBD risk
without any need for heightened surveillance or colectomy
[1, 57, 68]. For all visible lesions in the setting of colitis,
lesions should be classified as polypoid or nonpolypoid,
based on the Paris classification [7, 69].

Fig. 6 Abnormal pit pattern on chromoendoscopy consistent with
low-grade dysplasia

Polypoid Visible Lesion

For polypoid visible lesions, endoscopic resection is rec-
ommended when feasible. Depending on the size of the
polypoid lesion, referral for endoscopic mucosal resection
(EMR) may be considered. Separate biopsies of the flat
mucosa around the polypectomy site should be performed
to ensure the absence of any surrounding dysplasia [1, 55,
57]. Patients with a dysplastic, polypoid lesion that has
been completely resected should be followed with close
endoscopic surveillance, as long-term follow-up studies
have not shown an increased risk of developing CRC in
patients with resected polypoid lesions as compared to
standard IBD surveillance patients [70-72]. If lesions are
not endoscopically resectable or if there is evidence of
endoscopically invisible multifocal low-grade dysplasia
(LGD) or invisible HGD, total proctocolectomy is indi-
cated [1, 55]. Patients with larger sessile lesions which are
removed via EMR or piecemeal resection should have
repeat surveillance in 3-6 months, followed by annual
surveillance if the initial follow-up procedure shows no
residual polyp [7].

Nonpolypoid Visible Lesions

Nonpolypoid detectable lesions should be evaluated for
safety and efficacy of endoscopic resection depending on
whether there are features concerning for submucosal
invasion or underlying malignancy, such as a depressed or
ulcerated lesion [62]. Other features that may be associated
with failed resection include ill-defined margins, inability
to lift the lesion with submucosal injection, or flat neo-
plastic changes adjacent to the lesion [1, 62]. Referral to
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providers experienced in removal of nonpolypoid lesions
should be considered, given that techniques such as EMR
and endoscopic submucosal dissection (ESD) may be
necessary, as well as the fact that attempts should be made
to completely resect the lesion during the initial polypec-
tomy [73]. In addition to biopsies being obtained adjacent
to the resection site, a tattoo should be placed to aid in
future surveillance.

There is limited data regarding the risk of CRC after
resection of nonpolypoid dysplastic lesions. For completely
resected nonpolypoid, dysplastic lesions, early surveillance
colonoscopy at 3-6 months is recommended. Some
guidelines have suggested colectomy for nonpolypoid
dysplastic lesions, given the belief that the majority of
nonpolypoid dysplastic lesions are unresectable [1, 47].
However, if resection is complete, then surveillance colo-
noscopy is suggested by the SCENIC guidelines as com-
pared to colectomy [7]. For unresectable nonpolypoid
lesions, biopsies should be obtained to confirm the pres-
ence of dysplasia, and proctocolectomy is recommended.

Endoscopically Invisible Dysplasia

If there is evidence of endoscopically invisible dysplasia at
the time of random biopsies, confirming the presence of
dysplasia with a pathologist experienced in IBD is rec-
ommended, as there may be significant interobserver
variability in the diagnosis of IBD-associated dysplasia
[74]. In this setting of detecting invisible dysplasia, there is
some concern for the presence of a synchronous CRC. A
prior systematic review including surveillance studies of
patients found to have invisible LGD showed that 22 % of
patients who underwent colectomy for LGD had CRC [75].
The risk of synchronous CRC in the setting of invisible
high-grade dysplasia (HGD) has been reported to be even
higher, with rates of CRC ranging from 45 to 67 % [10, 29,
76, 77]. However, it is possible that many of invisible
dysplasia detected in prior studies would have been visible
with current availability of high-definition white-light
endoscopy and chromoendoscopy. Thus, recent guidelines
recommend referral for chromoendoscopy with high-defi-
nition endoscopy by an experienced provider as the next
step in evaluation after detection of invisible HGD or LGD
[7]. Random biopsies should also be considered at the time
of chromoendoscopy to assess and confirm invisible dys-
plasia [57]. If detectable lesions are present on chro-
moendoscopy, resection and further surveillance can be
considered as described above. If no dysplasia is detected
on random biopsies, then discussions regarding the risks
and benefits of further surveillance versus proctocolectomy
should be initiated with the patient.

In the setting of persistent endoscopically invisible
dysplasia, the grade of dysplasia may play a role in whether
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patients should be referred for colectomy versus remain in
a surveillance program. In a study of 46 patients with flat
LGD, a finding of focal LGD was a predictor for future
progression to HGD or CRC [78]. In a recent study
including patients with both visible and flat dysplasia
detected on random biopsy, the overall frequency of pro-
gression of LGD to advanced neoplasia was low, although
flat dysplasia in the distal colon was associated with a
greater risk of progression [79].

Pouch Surveillance

For patients who have had ileal pouch anal anastomosis
(IPAA) surgery, the development of dysplasia in either the
ileal pouch mucosa or anorectal mucosa has been reported,
although appears to be rare [80]. Potential risk factors for
dysplasia post-IPAA surgery include a history of PSC, a
history of dysplasia or CRC, refractory pouchitis, and those
with atrophic pouch mucosa with severe inflammation [81].
In a recent study of 1200 patients with IBD and prior
IPAA, 1.8 % developed pouch neoplasia, with 1.3 %
developing adenocarcinoma [82]. In that study, a prior
history of CRC was associated with a 25-fold increase in
risk of developing pouch neoplasia. Given these risk fac-
tors, patients with a history of prior CRC, PSC, or refrac-
tory pouchitis should be considered for annual surveillance,
with biopsies being obtained in the pouch as well as dis-
tally within the anal transition zone [57]. The ideal interval/
need for continued surveillance for cancer developing in
the pouch for patients without risk factors following an
IPAA is unknown.

Chemoprevention

Currently, no therapeutic agents have been firmly estab-
lished as having a chemopreventive effect in either
delaying or inhibiting carcinogenesis in IBD. A pooled
analysis of nine observational studies showed a protective
association between S5-aminosalicylate (5-ASA) use and
risk of CRC [16]. However, a more recent systematic
review of nonreferral studies did not support a protective
effect of 5-ASA on risk of CRC [83]. In a prospective
observational study, patients with long-standing extensive
colitis who received thiopurines were less likely to develop
HGD or CRC [24]. However, a recent meta-analysis of 15
studies did not show a protective effect of thiopurines on
the risk of colorectal neoplasia [84]. Data on the chemo-
preventive effect of tumor necrosis alpha antagonists are
also conflicting [23]. Ursodeoxycholic acid, through
reduction in the colonic concentration of potentially car-
cinogenic bile acids as well as through its antioxidant
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activity, has been shown to potentially reduce the risk of
CRC in patients with UC who also have a diagnosis of PSC
[1, 85]. Finally, although aspirin and other nonsteroidal
anti-inflammatory medications have a chemopreventive
effect in prevention of sporadic CRC [86], there are limited
data in whether a similar effect is present in patients with
IBD.

Conclusions and Future Research

Patients with UC who have at least left-sided colitis, as
well as Crohn’s colitis involving more than 1 segment (1/3)
of the colon, should undergo surveillance colonoscopy
given an increased risk of CRC. Although the risk of CRC
appears to be decreasing based on recent population-based
studies, risk factors such as extensive colitis with moderate
to severe inflammation, family history of CRC in a first-
degree relative less than 50 years old, history of a stricture
or prior dysplasia, multiple post-inflammatory polyps, and
a history of PSC should warrant more frequent surveil-
lance. Recent data have suggest that the majority of dys-
plastic lesions are visible, and thus there is a growing role
for chromoendoscopy with targeted biopsies versus high-
definition white-light colonoscopy with random biopsies,
provided that appropriate expertise in chromoendoscopy is
available. For visible dysplastic lesions, complete endo-
scopic resection followed by close surveillance is an
option.

Future studies clarifying the risk of CRC in patients with
nonpolypoid dysplasia are needed, as the definition of
whether these lesions can be completely endoscopic will
continue to evolve. Additionally, the role and optimal
method of chromoendoscopy need to be further clarified in
order to help determine the optimal surveillance strategy in
the future.
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