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Bullet Points
• Patients with long-standing ulcerative colitis are at an increased risk for developing
dysplasia and colorectal carcinoma.
• Colonoscopy is currently the best and most widely used method to detect dysplasia and
cancer in IBD patients.
• The finding of flat HGD or carcinoma in endoscopic biopsy samples is an indication for
colectomy; colectomy may also be indicated for flat LGD.
• Patients with one or more biopsies reported “indefinite for dysplasia,” follow-up
surveillance examination should be performed within 3-6 months.
• Patients with adenoma-like DALMs may be treated adequately by polypectomy and
continued surveillance in contrast to non adenoma-like DALMs, which still remain an
indication for colectomy.
• Newer techniques are being used or are under investigation to facilitate the identification
of dysplastic lesions in patients with IBD.

Patients with long-standing ulcerative colitis are at an increased risk for developing
dysplasia and colorectal carcinoma (CRC). This risk approaches 8% by 20 years and 18 % by 30
years (1, 2). Recent data suggests that the risk of CRC in patients with ulcerative colitis may be
lower than previously reported (3-5). Several possible explanations proposed for this apparent
decrease in risk of developing dysplasia and CRC includes a combination of the widespread use
of maintenance medical therapy and surveillance colonoscopy as well as more judicious reliance
on colectomy. Patients with extensive Crohn’s colitis also have an increased risk of CRC and
should undergo regular surveillance (6). Regular communication between the physician
performing gastrointestinal endoscopy and the pathologist can improve the care of patients with
gastrointestinal disorders in general and inflammatory bowel disease (IBD) in particular (7).

1

The American College of Gastroenterology has made interactions between the gastrointestinal
endoscopist and pathologist an area for quality improvement in colonoscopy (8).
A number of factors are associated with an increased risk of developing CRC in IBD (9).
These include a longer duration of colitis, greater extent of colonic involvement (no increase in
proctitis patients, SIR 2.8 [CI: 1.6-4.4] in left sided UC and 14.8 [CI: 11.4-18.9] in pancolitis),
family history of colorectal cancer (two fold increase), primary sclerosing cholangitis, young age
of IBD onset (some studies) and possibly backwash ileitis. A recent advance has been the
appreciation that an increased severity of inflammation identified endoscopically and
histologically is associated with cancer risk (10, 11). In one study of 136 control and 68 patients
with UC associated CRC by Rutter, multivariate analysis demonstrated that higher degrees of
histological inflammation were associated with an increased risk of developing CRC (odds ratio,
4.7; P < 0.001) (11). In a second study from Mount Sinai of 418 patients who met inclusion
criteria, 15 progressed to advanced neoplasia (HGD or colorectal cancer), and 65 progressed to
any neoplasia (LGD, HGD, or colorectal cancer). Univariate analysis demonstrated significant
relationships between histologic inflammation over time and progression to advanced neoplasia:
hazard ratio, 3.0; 95% CI: 1.4-6.3 (10).
Endoscopic findings may also help in the stratification of patients at highest risk of
developing dysplasia or cancer. In one study, the presence of strictures (OR 4.62; CI 1.03-20.8)
and pseudopolyps (OR 2.29; CI 1.28-4.11) were both predictors for the development of CRC on
multivariate analysis (12). Using these clinical and pathologic factors patients at an increased
risk of developing dysplasia and/or CRC can be identified. A number of factors may lower the
risk of developing dysplasia and/or CRC. These include prophylactic total proctocolectomy,
surveillance programs to detect dysplasia or early stage asymptomatic CRC that include regular
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doctor visits, surveillance colonoscopy, and possibly chemoprevention with 5-ASAs, folate,
ursodiol, and NSAIDs.
An evidence-based review of published literature (1966-2005), using strict criteria from
the Cochrane library, concluded that there was no clear evidence that surveillance colonoscopy
prolongs survival in patients with extensive colitis (13). There was evidence that cancers tend to
be detected at an earlier stage in patients who are undergoing surveillance, and these patients
have a correspondingly better prognosis, but lead-time bias could contribute substantially to this
apparent benefit. Finally the authors stated that there is indirect evidence that surveillance is
likely to be effective at reducing the risk of death from IBD-associated colorectal cancer and
indirect evidence that it may be acceptably cost-effective (13).
At present, despite a lack of evidence from randomized controlled trials surveillance
colonoscopy is the best and most widely used method to detect dysplasia and cancer in IBD
patients (9, 14-16). However there are several limitations to surveillance colonoscopy and
colonoscopy practices are not uniform (17-19). Multiple biopsies are needed and prolong the
endoscopic procedure. It has been estimated that 33 biopsies are required to achieve 90%
confidence to detect dysplasia if it is present (20). It should be noted that well under 1% of the
colonic mucosa is sampled even when multiple random jumbo biopsies are performed.
Colonoscopic biopsies should be characterized pathologically as negative, indefinite for
dysplasia or positive for low-grade dysplasia (LGD), or high-grade dysplasia (HGD) or
carcinoma (21). There are only moderate levels of agreement among pathologists on the
diagnosis of dysplasia with better agreement for patients with HGD and negative biopsies rather
than LGD or indefinite (21-25). An expert GI pathologist should confirm all cases of dysplasia.
Finally, the success of any surveillance program depends on patient compliance with regular
colonoscopy.
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The finding of flat HGD confirmed by two expert gastrointestinal pathologists, or
carcinoma, in endoscopic biopsy samples is an indication for colectomy. In a review of ten
prospective surveillance trials of 1225 patients, Bernstein reported that 42% (10 of 24) of
patients with HGD who underwent immediate colectomy had synchronous CRC and 32% (15 of
47) of patients with HGD who underwent colectomy at a later date had CRC (26). A study from
Rutter and the St. Marks group confirmed these findings (27). In the Rutter study, 45.5% (5 of
11) of patients with HGD undergoing immediate colectomy had cancer in the specimen and for
those continuing on surveillance, 25% (2 of 8) developed CRC. In total, 36.8% (7 of 19) of
patients with HGD developed CRC.
Although controversial, there is accumulating evidence to suggest that flat LGD is also an
indication for colectomy because of the high rate of progression to HGD or cancer in most
studies (28-32). In Bernstein’s 1994 review, 19% (3 of 19) patients with LGD who underwent
immediate colectomy had synchronous CRC and 8% (17/204) of patients with LGD who
underwent colectomy at a later date had CRC. Ullman and colleagues from Mount Sinai reported
that unexpected advanced neoplasia occurred in 4 of 17 (23.5%) patients who underwent
immediate colectomy for flat LGD (2 carcinomas and 2 HGD). On an actuarial basis, the rate of
neoplastic progression was 53% at 5 years. In the St. Marks study, 19.6% (9 of 46) of patients
with LGD developed CRC, and 39.1% (18 of 46) of patients with LGD developed either HGD or
CRC (27). A meta analysis of studies published between 1966 and July 2005 determined the
incidence of CRC and the relative risk of developing cancer in UC patients with LGD
undergoing surveillance. Twenty surveillance studies with 508 flat LGD or LGD with dysplasia
associated lesion or mass were reviewed (33). An average of 18 biopsies taken per colonoscopy
(range: 9–24) detected 73 advanced lesions (cancer or high-grade dysplasia) pre-operatively.
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When LGD is detected on surveillance there was a 9 fold risk of developing CRC (OR: 9.0, 95%
CI: 4.0–20.5) and 12-fold risk of developing any advanced lesion (OR: 11.9, 95% CI: 5.2–27).
Ullman and colleagues noted a 9.0% 5-year progression rate to HGD or CRC in a study
of 56 patients with biopsies indefinite for dysplasia. This rate of progression was intermediate
between patients with no dysplasia and those with flat LGD (34). The CCFA consensus
document recommends that in patients with one or more biopsies reported ‘‘indefinite for
dysplasia’’ confirmed by an experienced gastrointestinal pathologist, a follow-up surveillance
examination should be performed within 3-6 months (14).
Dysplasia in IBD may occur in flat mucosa (endoscopically invisible and identified by
random biopsies) or as an elevated lesion on endoscopy (35-37). In fact in one recent study,
most dysplasia (89.3%) found in patients with IBD was elevated (36). With the advent of
improved endoscopes and newer adjuvant imaging techniques (chromoendoscopy), the term flat
dysplasia may need to be redefined. Blackstone and colleagues first described the term DALM
(dysplasia associated lesion or mass) in 1981. In Blackstone’s study of 12 patients with DALMs,
7 were malignant (38). However some raised dysplastic lesions in IBD have endoscopic
features similar to adenomas and several reports have described the conservative management of
small polypoid dysplastic lesions in patients with IBD (39-41). Raised dysplastic lesions with
the appearance of sporadic adenomas have been termed adenoma like DALMs (42). Recent
studies have demonstrated that patients with adenoma-like DALMs may be treated adequately by
polypectomy and continued surveillance because of their low association with cancer in contrast
to non adenoma-like DALMs, which still remain an indication for colectomy because of their
high association with cancer (43-47). Odze and colleagues demonstrated that polypoid dysplastic
lesions with the appearance of adenomas could be identified and removed by standard
endoscopic techniques. In the absence of flat dysplasia surrounding the lesion or elsewhere in the
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colon the risk of developing dysplasia or colorectal cancer was low over an 82-month follow-up
period (43, 44). Rubin and colleagues reported similar results in a cohort of patients followed for
a mean of 49 months (45). Close follow-up endoscopic surveillance is required for patients in
which a polypoid dysplastic lesion is removed (46, 48). The presence of HGD in a completely
resected polyp does not warrant a change in the recommendation for continued close follow-up
(44, 49). It is important that efforts be undertaken to disseminate to gastroenterologists
diagnostic and management guidelines of polypoid lesions in IBD (50). Figures 1 A-C and Table
1 contain a series of recommendations based on expert opinion for the performance of
surveillance colonoscopy and management of the endoscopic/histologic findings (9).
Newer techniques are needed to facilitate the identification of dysplastic lesions in
patients with IBD. Chromoendoscopy is the technique most readily applicable in clinical practice
(51-56). Chromoendoscopy can improve the detection of subtle colonic lesions, raising the
sensitivity of the endoscopic examination, and improve lesion characterization, increasing the
specificity of the examination. Additionally, crypt architecture can be categorized using the pit
pattern, aiding differentiation between neoplastic and non-neoplastic changes, and enabling the
performance of targeted biopsies. Several different stains have been used including contrast
stains (indigo carmine) and vital stains (methylene blue). In the study by Kiesslich, 165 patients
with long standing UC were randomized to conventional colonoscopy or colonoscopy with
chromoendoscopy using 0.1% methylene blue. More targeted biopsies were possible, and
significantly more intraepithelial neoplasia was detected in the chromoendoscopy group (32 vs.
10; P = 0.003). The sensitivity and specificity for differentiation between non-neoplastic and
neoplastic lesions were 93% (57). In a second back-to-back colonoscopy study, 100 patients with
long standing UC underwent conventional colonoscopy with random and directed biopsies
followed by spraying with 0.1 % indigo carmine and directed biopsies (58). Extubation times
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were similar at 10 and 11 minutes. There was no dysplasia in 2904 nontargeted biopsies with 43
mucosal abnormalities in 20 patients in the pre dye spray patients of which two were dysplastic.
After spraying an additional 114 abnormalities were seen in 55 patients of which seven were
dysplastic. The authors concluded that careful mucosal examination aided by pancolonic
chromoendoscopy and targeted biopsies of suspicious lesions may be a more effective
surveillance methodology than taking multiple non-targeted biopsies. Longitudinal studies of
chromoendoscopy will be needed to determine if the need for colectomy and incidence of CRC
is reduced in patients undergoing surveillance with this technology. An atlas of
chromoendoscopic images in IBD has been published recently (59).
Investigators are examining the utility of new endoscopic imaging modalities to detect
dysplasia in IBD (60). These include narrow band imaging (61, 62), optical coherence
tomography, fluorescence endoscopy and confocal laser endomicroscopy (54, 63-66). During
confocal endomicroscopy, surface and sub-surface imaging allows the endoscopist to perform a
detailed analysis of colorectal crypt architecture and vascular structure. In a randomized trial in
161 UC patients of chromoendoscopy in conjunction with confocal endomicroscopy compared to
conventional colonoscopy, the presence of neoplasia could be predicted with 94.7% sensitivity,
98.3% specificity and 97.8% accuracy. By using chromoscopy with endomicroscopy, 4.75-fold
more neoplasias could be detected (P = .005) than with conventional colonoscopy, although 50%
fewer biopsy specimens (P = .008) were required. The authors concluded that endomicroscopy
based on in vivo histology can determine if UC lesions identified by chromoscopy should
undergo biopsy examination, thereby increasing the diagnostic yield and reducing the need for
biopsy examinations. Other non endoscopic techniques that may aid in the identification of
dysplasia include molecular analysis of colonic biopsies for genomic instability (67-69) and stool
based DNA assays (70, 71).
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Given the inherent difficulties in the performance of surveillance colonoscopy it has been
suggested that chemoprevention be explored as a method to lower the risk of developing
dysplasia and CRC in IBD. Chemoprevention refers to the use of drugs to reverse, suppress or to
delay the process of carcinogenesis. Several agents have been suggested as chemopreventive
agents including folic acid (72, 73), ursodeoxycholic acid (74, 75), NSAIDs (76) and 5ASAs
(77-79). A discussion of chemoprevention is beyond the scope of this presentation but the reader
is referred to several recent reviews for additional information (80, 81). There is insufficient
evidence to modify present screening and surveillance practices in IBD patients on these
medications and that chemoprevention is not a substitute for surveillance colonoscopy.

(Please refer to the following article for additional information pertinent to this topic:
Ullman T, Odze R, Farraye FA. Diagnosis and management of dysplasia in patients with
ulcerative colitis and Crohn's disease of the colon. Inflamm Bowel Dis. 2008.)
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Figure 1A. Management of Low Grade Dysplasia in IBD
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Itzkowitz S., et al, Gastroenterology 2004; 126:1634

Figure 1B. Management of Polypoid Dysplasia in IBD
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Figure 1C. Management of Indefinite Dysplasia in IBD
Indefinite dysplasia
Nature of uncertainty should be ascertained
from the pathologist

Suspicion of dysplasia high
(probably positive)

Suspicion of dysplasia low
(probably negative)

Colonoscopy
within 6 months

Colonoscopy
within 1 year
Itzkowitz S., et al, Gastroenterology 2004; 126:1634

Table 1: Suggested Performance of Surveillance Colonoscopy
Beginning approximately 7–8 years from the onset of colitis, all patients with UC should
undergo an initial screening colonoscopy to determine the extent of colitis and check for
neoplasia.
Patients with left-sided colitis should follow the same schedule as those with extensive
colitis, although some authorities suggest that regular surveillance for left-sided colitis
should begin after 15 years of disease when the risk rises to that of extensive colitis.
In the case of patients with primary sclerosing cholangitis, screening colonoscopy should
be carried out at the time the biliary tract disease is diagnosed.
If no dysplasia is detected, patients with extensive colitis (proximal to the hepatic flexure)
should have repeat examinations every 1–2 years.
If indefinite dysplasia is reported, the nature of the uncertainty should be ascertained
from the pathologist. If the suspicion of dysplasia is high (i.e., probably positive), shortterm rebiopsy within 3–6 months or less may be indicated; if low (i.e., probably
negative), the interval should be reduced to every 6–12 months.
Obtain 4 biopsy specimens of flat mucosa every 10 cm (consider sampling every 5 cm in
the rectosigmoid).
Place each quadruplicate set in a separate specimen jar (as opposed to pooling biopsy
specimens from several colonic segments).
Sample suspicious lesions or polyps.
Make sure to biopsy flat mucosa around the base of any suspicious polyp and submit
specimen in a separate container.
In Crohn’s colitis, strictures may require using a thinner caliber colonoscope.
Consider brush cytology or barium enema to evaluate impassable strictures.
Modified from: Itzkowitz SH, Harpaz N. Diagnosis and management of dysplasia in patients
with inflammatory bowel diseases. Gastroenterology. 2004;126(6):1634-48.
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