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Abstract
Background—The management of low-grade (LGD) and indefinite dysplasia (IND) in patients
with ulcerative colitis (UC) remains controversial, as outcomes after a diagnosis of LGD or IND in
previous studies vary widely.

Methods—All patients evaluated were from a single institution referral center who had a history
of UC and a diagnosis of either LGD or IND between 1994 and 2008 as confirmed by 2 expert
gastrointestinal (GI) pathologists. Data were collected by chart review of electronic and paper
medical records. All patients who did not undergo a colectomy within 90 days of their dysplasia
diagnosis were included in the final analysis. Hazard ratios for risk factors as well as incidence
rates and Kaplan–Meier estimates were used to calculate the progression to high-grade dysplasia
(HGD) or colorectal cancer (CRC).

Results—Thirty-five patients were included in the analysis, of whom 2 patients with IND and 2
patients with LGD developed HGD or CRC over a mean duration of 49.8 months. In total, the
incident rate for advanced neoplasia for all patients was 2.7 cases of HGD or CRC per 100 person-
years at risk. For flat and polypoid LGD the incident rate of advanced neoplasia was 4.3 and 1.5
cases per 100 person-years at risk, respectively. Patients with primary sclerosing cholangitis (PSC)
had an incident rate of 10.5 cases per 100 years of patient follow-up.

Conclusions—We report a low rate of progression to HGD or CRC in patients who underwent
surveillance for LGD or IND; polypoid dysplasia showed less risk of progression than flat
dysplasia.
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Patients with long-standing ulcerative colitis (UC) are at increased risk for colorectal cancer
(CRC).1–4 Because it is believed that nearly all CRCs develop from dysplastic lesions, the
current recommendation is for patients with chronic ulcerative colitis (UC) to undergo
frequent surveillance for dysplasia in order to prevent cancer through early identification of
neoplastic lesions.5–8 This secondary approach to cancer prevention is fraught with
logistical and technical challenges, however, and the field as well as our approach to these
precancerous lesions are evolving.
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Microscopically, dysplastic lesions are classified as indefinite for dysplasia (IND), low-
grade dysplasia (LGD), or having high-grade dysplasia (HGD).9 For patients with HGD,
colectomy has been nearly universally recommended because the risks of harboring a
synchronous adenocarcinoma as well as the apparent progression to cancer over time are
significantly elevated.11

Conversely, the management of patients with IBD-associated IND or LGD remains
controversial, especially in recent years.12 There is significant heterogeneity among previous
studies examining the progression of low-grade lesions to cancer, with reported rates
varying from 16%–54%.10–15 Furthermore, progression to adenocarcinoma in patients with
IND has not been well defined, as there are limited surveillance studies with few patients.
As such, there is currently no consensus regarding monitoring with endoscopic surveillance
or recommending surgery after a diagnosis of IND or LGD. The aim of this study was to
determine the likelihood of progression of IND or LGD to HGD or CRC in patients with
chronic UC seen at our single referral center.

Materials and Methods
Patients

The study was approved by the Institutional Review Board at the University of Chicago
Medical Center. Patients were identified retrospectively from the previously described
University of Chicago Endoscopy Database.16 Patients were included if they had chronic
UC, as defined by a duration of disease over 8 years, as well as either IND or LGD found
during screening or surveillance colonoscopy at our institution.

Approach to Surveillance
At our institution, surveillance colonoscopies are performed after 8–10 years of left-sided or
extensive colitis. Repeat exams are done every 1–3 years based on previous endoscopic
findings and clinical risk factors. During these exams, random biopsies are obtained every
5–10 cm with targeted biopsies of visible lesions. At the time in which these patients
underwent surveillance, chromoendoscopy was not used.17

Data Collection
Data were collected by review of electronic and paper-based medical records from 1994
through 2008. All patients with UC and a diagnosis of either IND or LGD were included in
the analysis. Collected data included: index date, age, duration of disease, pathology,
colectomy date, presence of primary sclerosing cholangitis (PSC), endoscopic findings as
stated in the endoscopy report, number of repeat colonoscopies after the index date, time to
colectomy, and time of follow-up. Index date was defined as the date at which dysplasia was
first identified at our institution. Patients were classified as having a immediate colectomy if
they had surgery within 90 days from their diagnosis of dysplasia. All procedures and
pathology records were reviewed for neoplasia from the index date until colectomy, or
November 2008.

Dysplasia Definitions
Grades of dysplasia at our institution were all confirmed by 2 expert GI pathologists.
“Prevalent dysplasia” was defined as dysplasia found during the patients first screening
colonoscopy at our institution. “Incident dysplasia” was defined as dysplasia found after an
initial negative screening or surveillance examination and then during subsequent
surveillance colonoscopies. Flat dysplasia was defined as dysplasia diagnosed histologically
but not noted as suspicious for dysplasia by the endoscopist. Dysplasia associated lesion or
mass (DALM) was defined as a visible raised lesion with irregular mucosa that was deemed
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endoscopically unresectable and in which dysplasia was confirmed on biopsy, diagnosed
histologically, and noted as suspicious for dysplasia by the endoscopist. Polypoid dysplasia
was defined as a discrete raised lesion located in an area involved by either quiescent or
active colitis as confirmed by pathology that was endoscopically resected with biopsy
confirmation of dysplasia and had morphology similar to that of a sporadic adenoma.

Statistical Analysis
Statistical analyses were calculated with Stata 10.2 (College Station, TX). P-values and odds
ratios were calculated in univariate analysis for the development of HGD/CRC using the
chi-squared test, Student's t-test, and Cox proportional hazard modeling. The duration of
follow-up was calculated as the lapsed time from the index date to the diagnosis of HGD or
CRC, the last date of follow-up, or the date of colectomy, whichever occurred earlier.
Incidence rates of HGD or CRC along with its exact 95% confidence intervals were
calculated on the basis of the Poisson distribution. The Kaplan–Meier method was used to
estimate the cumulative risk of progression to HGD or CRC. The log-rank test was used to
explore factors that affect the risk of progression. No multivariate analysis was conducted
because the number of patients who progressed to advanced neoplasia was small.

Results
Patient Characteristics

Forty-one patients were identified as having IND or LGD. Of these, 6 patients underwent
immediate colectomy within 90 days of diagnosis of dysplasia and the remaining 35 patients
were included in the study for further analysis. For the 35 patients who did not undergo an
immediate colectomy, the mean duration of UC was 21.7 years with a mean age at diagnosis
of CRC of 48.7 years. Five patients had PSC (14%). Seven patients had IND, and 28
patients had LGD and at index colonoscopy. Of the patients with IND, all 7 lesions were
flat. Of the patients with LGD, 12 lesions were polypoid, 13 were flat, and 3 patients had
DALMs (Table 1).

Advanced Neoplasia
Two patients with IND and 2 patients with LGD developed HGD or CRC over a mean
duration of 49.8 months from their diagnosis of dysplasia. Seven patients with IND had a
mean 46.8 months follow-up, during which 2 patients (28.5%) with IND progressed to
advanced neoplasia (1 HGD, 1 CRC) in 117.7 and 62.9 months, respectively. Twenty-eight
patients with LGD had a mean of 50.4 months of follow-up, during which only 2 patients (1
flat and 1 polypoid) progressed to HGD or CRC in 15.2 and 36.3 months, respectively.

Two additional patients with IND later developed flat LGD and subsequently underwent
colectomy. Three patients with IND had no progression to LGD or HGD with a mean
follow-up of 30.7 months. One patient with flat LGD dysplasia later developed polypoid
LGD, which was removed by endoscopic polypectomy and then had an additional focus of
flat LGD at a separate site on a third colonoscopy; the patient had a subsequent colectomy
with no dysplasia detected. All 3 patients classified as having DALMs underwent colectomy
before the development of advanced neoplasia (Table 1).

At the end of a mean of 50.4 months of follow-up, 12 of 13 patients with flat LGD and 11 of
12 patients with polypoid LGD had not progressed to HGD or CRC. Of the patients who did
not undergo colectomy for either a diagnosis of dysplasia or disease progression, 9 patients
with flat LGD had no progression to HGD or CRC with a mean follow-up of 52.8 months
and 11 patients with polypoid LGD remained cancer-free with a mean follow-up of 72
months.
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Incidence Rates
In total, the incident rate for advanced neoplasia for all of these patients was 2.7 cases of
HGD or CRC per 100 person-years at risk. For patients with LGD, the incident rate of
advanced neoplasia was 1.7 cases per 100 person-years at risk. Patients diagnosed with IND
had a calculated incident rate of advanced neoplasia of 7.3 cases per 100 person-years at
risk. For flat and polypoid LGD, the incident rate of advanced neoplasia was 4.3 and 1.5
cases per 100 person-years at risk, respectively. No incident rates of advanced neoplasia
were calculated for DALMS, given the limited number of patients and follow-up time.
Patients with PSC had an incident rate of 10.5 cases per 100 years of person-years at risk
(Table 2).

Discussion
In summary, we report a low rate of progression to HGD or CRC in patients with LGD or
IND. In patients who were followed for longer than 90 days after a diagnosis of LGD or
IND, only 4 of 35 developed advanced neoplasia after a mean follow-up of 50.4 months.
This low frequency of progression was true for both flat and polypoid lesions. Because the 3
patients with DALMs underwent colectomy prior to the development of advanced neoplasia
with limited follow-up time, we were unable to assess the risk of progression in these
patients.

Aside from a history of PSC, there were no obvious predictors for who would progress to
advanced neoplasia in this cohort. Statistical analysis of the rates of progression to advanced
neoplasia between IND and LGD were not possible because of the small sample size.
However, we did observe that a diagnosis of IND carries a risk of progression to advanced
neoplasia.

Several previous studies have examined outcomes in patients diagnosed with IND and LGD
with disparate results. In comparison to previous published reports, our study has similar
numbers of total patients, those with PSC, as well as a comparable duration of disease, and
age of cancer diagnosis.11,14,18 In patients who were followed with surveillance
colonoscopies after a diagnosis of LGD or IND, our study found similar rates of progression
to CRC (11%) as Leed's analysis (10%), in which a 10-year follow-up was performed.18 Our
study had the additional advantage of examining outcomes based on the endoscopic
appearance of the dysplastic lesion.

In contrast, several previous studies have demonstrated higher rates of progression than what
we reported. Although the retrospective analysis from Mt. Sinai examined only flat LGD,
the authors reported a significantly higher rate of progression to advanced neoplasia (30%).
11 This may be secondary to the fact that our study found far fewer patients with multiple
foci of LGD, examined patients with polypoid lesions as well, and had younger patients
overall. Additionally, 2 prospective endoscopic studies, 1 Swedish cohort and the other from
a referral center in London, the St. Mark's Hospital, reported rates of progression from LGD
to HGD or CRC of 30% and 33%, respectively.12,19 The higher rates of progression to
advanced neoplasia in these studies may be partially explained by the fact that the data were
collected when different therapies and surveillance strategies existed. This may be supported
by the observation that the incidence of CRC decreased over time in the St. Marks study.
Additionally, these prospective studies also included a higher percentage of patients with
DALMs, which are felt to harbor a higher risk of progression to advanced neoplasia.

Our analysis supports the belief that polypoid dysplasia is a lower-risk lesion than flat
dysplasia. Because polypoid lesions can be removed endoscopically and resemble sporadic
adenomas, they are felt to behave differently than flat lesions. In fact, there is mounting
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evidence that polypoid dysplasia can be managed with endoscopic polypectomy similar to a
sporadic adenoma in patients without colitis.20,21 While our data indicates the risk of
progression to advanced neoplasia is higher than studies examining average risk persons
with a sporadic adenoma, it was indeed significantly less than flat dysplastic lesions.22

The major limitation of this study was that it was a single-institution retrospective analysis,
which allows for bias in endoscopic surveillance, recommendations for surgery, and
pathologic interpretation. Additionally, given the relative infrequency of LGD and IND, as
with all such studies, there were small numbers of patients included in the analysis. Because
there is no standard of care for the management of IND and LGD, the decision to go to
surgery was based on provider recommendations and patient preferences. As such, there was
a wide span of time in which patients underwent surgical management, which makes the
time survival data more difficult to interpret.

Overall, we demonstrated a low rate of progression to advanced neoplasia in patients with
flat and polypoid LGD or IND undergoing surveillance. Based on the results of this analysis
coupled with previous studies, consideration of a surveillance program is preferred for
management of polypoid LGD and should be considered for flat-low grade and IND.
However, given the small sample size and retrospective nature of this and other similar
studies, we must collect prospective data and continue to define the biology of neoplasia in
chronic colitis as technologies improve our ability to visualize dysplasia in vivo and we
choose to follow a larger group of patients.
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FIGURE 1.
Kaplan–Meier curve of progression to high-grade dysplasia or colorectal cancer in patients
with low grade or indefinite dysplasia.
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TABLE 1
Patient Characteristics

IND (7) LGD (28) All Patients (35)

Development of HGD/CRC 2 2 4

Age at diagnosis of ulcerative colitis in years, mean ± SD 20.9 ± 8.4 28.3 ± 13.0 27.0 ± 12.5

Age at diagnosis of low-grade or indefinite dysplasia in years, mean ± SD 46.6 ± 17.3 49.3 ± 12.6 48.7 ± 13.4

Duration of disease in years, mean ± SD 25.7 ± 14.3 20.8 ± 10.4 21.7 ± 11.2

Follow up time (years) 3.9 ± 3.2 4.2 ± 2.8 4.2 ± 2.8

Number of procedures, median (IQR) 2 (1-3) 3 (2-4) 3 (1-4)

Number who had dysplasia:

 Flat 7 13 20

 Polypoid 0 12 12

 DALM 0 3 3

 PSC 2 3 5
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