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a b s t r a c t

Background: The surgical management of colitis-associated rectal cancer (CARC) is not well

defined. This study determines outcomes after surgery for CARC compared with sporadic

rectal cancer.

Materials and methods: This is a retrospective cohort study comparing 27 patients with CARC

with 54 matched patients with sporadic cancer. Matching criteria included age, gender, neo-

adjuvant chemoradiation, andAmerican JointCommitteeonCancer stage.Outcomemeasures

were disease-free and overall survival, tumor characteristics, and postoperative morbidity.

Results: Compared to those with sporadic rectal cancer, patients with CARC underwent

proctocolectomy more frequently (21 [78%] versus 6 [22%] P < 0.001) and were more likely to

have mucinous tumors (11 [40.7%] versus 12 [22.3%] P ¼ 0.03). Overall 3-y survival was

significantly reduced in CARC patients compared with patients with sporadic rectal cancer.

Those with CARC undergoing segmental proctectomy only demonstrated reduced overall

and disease-free survival compared to patients with sporadic rectal cancer and to colitis

patients undergoing proctocolectomy (P ¼ 0.002).

Conclusions: Patients with CARC undergoing proctectomy demonstrate reduced disease-free

survival versus those undergoing proctocolectomy, and versus patients with sporadic rectal

cancer undergoing proctectomy. These findings warrant further study and suggest that

proctocolectomy should be considered the preferred surgical approach for CARC.

ª 2016 Elsevier Inc. All rights reserved.

Introduction

Inflammatoryboweldisease (IBD) isawell-establishedrisk factor

for the subsequent development of colorectal cancer (CRC).1-3

Those with primary sclerosing cholangitis, a family history of

CRC,youngonsetof IBD, longdurationof IBD,andhighseverityof

disease are at particularly increased risk of developing CRC.4-6

However, improved and targeted screening methods7 in combi-

nation with timely prophylactic surgical resection8,9 have been

shown to reduce the incidence of colitis-associated CRC.10-12

Despite these preventative measures, however, up to 15% of all

IBD-related mortality can be attributed to CRC.13-15 There is
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conflicting literature on oncologic outcomes after surgery with

curative intent in patients with IBD-associated CRC compared

withmatchedgroupsofpatientswith sporadicCRC.16-19 Previous

reports suggest that IBD patients present with CRC at an earlier

age and with more advanced disease than those with sporadic

CRC.20,21Theliterature is limited,however,withrespecttocolitis-

associated rectal cancer (CARC) specifically, which has unique

considerationssuchassurgicalapproachanduseofneoadjuvant

therapy. Although total proctocolectomy is generally the proce-

dure of choice for those with ulcerative colitis (UC) and Crohn’s

disease, segmental resection isused in select cases for thosewith

Crohn’s disease.19 However, the impact of the type of surgical

procedure on the oncologic outcome in patients with CARC is

not well defined. Accordingly, the primary aim of this studywas

to compare oncologic outcomes in patients with CARC to a

matched (1:2) groupofpatientsundergoingresection for sporadic

rectal cancer. Secondary aims include comparing short-term

surgicalmorbidity, surgicalapproach,andtumorhistopathology.

Methods

Patients

This study was conducted as an institutional review board-

eapproved retrospective review (institutional review board ID#

201402017) performed on a prospectively maintained database

of patients undergoing colorectal surgery at Washington Uni-

versitySchoolofMedicine inStLouis.Thedatabasewasqueried

for patients with IBD undergoing surgery for rectal cancer be-

tween 1993 and 2012. Only patients with both diagnoses (IBD

and rectal adenocarcinoma) confirmedonfinal histopathologic

evaluation of the surgical specimen were included. These pa-

tients were matched 1:2 to patients undergoing resection of

sporadic rectal cancer between 2002 and 2009 by the following

criteria: age at surgery (�5 y), gender, neoadjuvant chemo-

radiation, and American Joint Committee on Cancer stage. Pa-

tients with a positive test result for a hereditary CRC syndrome

on genetic screening, pathology reports unavailable for review,

and those lost to follow-up after hospital discharge were

excluded from the study. Patient demographics, comorbidities,

detailed operative information, histopathologic tumor fea-

tures, and follow-up data were obtained by medical record re-

view. If required, survival datawere supplemented byquerying

the US Social Security Death Index. The primary outcomes

compared were disease-free and overall survival. Recurrent

disease was defined as disease that became apparent after a

period of undetectable disease including local recurrence in the

same location as the primary tumor, regional recurrence, and

distant recurrence in other organs such as liver and lungs.

Secondary outcomes studied included tumor characteristics

and histology, surgical approach (proctectomy versus procto-

colectomy), and short-term (30 d) surgical outcome.

Surgical procedures

All surgical procedures were performed by board-certified

colon and rectal surgeons at a tertiary referral center. Re-

sections for rectal cancer included segmental proctectomy

using standard total mesorectal excision technique by low

anterior resection or abdominoperineal resection and

extended resection by total proctocolectomy. The decision to

perform proctectomy or proctocolectomy in CARC patients

was made based on an informed discussion between the sur-

geon and patient, considering the type (UC versus Crohn’s),

extent and severity of colitis, risk of recurrence of cancer and/

or colitis, patient characteristics including age, comorbidities,

and continence/sphincter function, and expected results of

the type of surgery on quality of life. The severity of 30-

d postoperative complications was graded using the accor-

dion severity grading system of surgical complications.22

Statistical analysis

Categorical variables are expressed as percentages and

compared by Fisher’s exact test or chi-square test as deemed

appropriate. Continuous variables are presented as the

mean � the standard error of the mean or the median and

interquartile range (IQR) per group and are compared using

two-tailed Student t-test. The KaplaneMeiermethodwas used

to generate 1-, 3-, 5-, and 10-y survival curves, and survivalwas

compared by log-rank test. Survival percentages permeasured

time point are reported with 95% confidence interval (CI).

Significance was set at P < 0.05. Calculations were performed

using IBM SPSS Statistics forWindows, version 20.0 (IBM Corp,

Armonk, NY) and GraphPad Prism version 6.03 for Windows

(GraphPad Software, La Jolla, CA; www.graphpad.com).

Results

Patient demographics

A total of 36 patients with CARC undergoing surgery were

identified from our database, and 27 of 36 (75%) were used for

further analysis after applying exclusion criteria. Ten of

twenty-seven (37%) patients were diagnosed with UC, and 14

of 27 (52%) were diagnosed with Crohn’s disease. In addition,

22 of 27 (81%) had biopsy-confirmed rectal adenocarcinoma

before surgery, and the remaining five (9%) underwent surgery

for dysplasia in combination with an endoscopically

confirmed mass and/or stricture (Table 1). The 27 CARC

patients were matched to 54 of 1073 sporadic rectal cancer

patients. All matching criteria were met. Median follow-up

after surgery for rectal cancer in the CARC group was 2.7 y

(IQR 1.3-10.1) and 5.3 y (IQR 4.1-8.0) in the sporadic group.

Overall survival and disease-free survival

Overall survival was not significantly different at 1, 5, and 10 y

after surgery, but at 3 y after surgery, CARC patients demon-

strated significantly increasedmortality when compared with

patients with sporadic rectal cancer (Fig. 1A). There was no

difference in disease-free survival at 1, 3, 5, and 10 y after

surgery between sporadic and CARC patients (Fig. 1B).

Surgical approach, complications, and oncologic outcome

In patients with CARC, significantly more underwent total

proctocolectomy as opposed to segmental proctectomy alone
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