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Purpose: Carcinoma arising from Crohn disease (CD) is rare, and there is no clear guidance on how to properly screen 
for at-risk patients and choose appropriate care. This study aimed to evaluate the clinicopathological characteristics, treat-
ment, and oncologic outcomes of CD patients diagnosed with colorectal cancer (CRC).
Methods: Using medical records, we retrospectively enrolled a single-center cohort of 823 patients who underwent ab-
dominal surgery for CD between January 2006 and December 2015. CD-associated CRC patients included those with ad-
enocarcinoma, lymphoma, or neuroendocrine tumors of the colon and rectum. 
Results: Nineteen patients (2.3%) underwent abdominal surgery to treat CD-associated CRC. The mean duration of CD 
in the CD-associated CRC group was significantly longer than that in the benign CD group (124.7 ± 77.7 months vs. 
68.9 ± 60.2 months, P = 0.006). The CD-associated CRC group included a higher proportion of patients with a history of 
perianal disease (73.7% vs. 50.2%, P = 0.035) and colonic location (47.4% vs. 6.5%, P = 0.001). Among 19 CD-associated 
CRC patients, 17 (89.5%) were diagnosed with adenocarcinoma, and of the 17 cases, 15 (88.2%) were rectal adenocarci-
noma. On multivariable analyses for developing CRC, only colonic location was a risk factor (relative risk, 7.735; 95% 
confidence interval, 2.862–20.903; P = 0.001).
Conclusion: Colorectal malignancy is rare among CD patients, even among patients who undergo abdominal surgery. 
Rectal adenocarcinoma accounted for most of the CRC, and colonic location was a risk factor for developing CRC.
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INTRODUCTION

Crohn disease (CD) is a major form of inflammatory bowel dis-
ease (IBD) that can affect any site along the gastrointestinal tract 
and often necessitates surgical treatment [1]. Approximately 80% 
of patients with CD undergo at least 1 major intestinal surgery 
during their lifetime [2]. Indications for surgery among CD pa-
tients include fistula or abscess formation (50%), bowel stricture 

(30%), and bowel perforation (10%) [3]. Long-term medical 
treatment is required to prevent complications of CD, postopera-
tively. Rarely, long-standing CD can be complicated by malig-
nancy [4].

The incidence of malignancy associated with CD is quite low, 
reportedly ranging between 0.3% and 0.8% [5]. Compared with 
patients from the West, Asian patients with malignant tumors as-
sociated with CD have been reported as more likely to have rectal 
cancer [6-8]. Korean patients with CD have been found to have 
higher rates of perianal fistula compared with Western patients, 
and most colorectal cancer (CRC) that develops from CD is asso-
ciated with preexisting perianal fistula [9]. Additionally, mucinous 
cancer accounts for 56.3% of CD-associated malignancies, and 
87.5% of cases are limited to the anorectal regions [10].

CRCs associated with perianal fistulas are relatively rare, and 
they tend to occur in patients who have had perianal fistulas for 
more than 10 years. Abdominoperineal resection (APR) is gener-
ally considered to be the surgical treatment of choice for carci-
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noma associated with perianal fistula. There are few articles with 
small series that describe sporadic cases of perianal cancer associ-
ated with CD fistulas [11, 12]. When malignancy occurs in asso-
ciation with CD and perianal fistula, delayed diagnosis, owing to 
the rareness of the association, can further complicate the sce-
nario. Additionally, there is no clear guidance on how to properly 
screen for at-risk patients and select the appropriate management 
strategy. Besides, even when such patients are appropriately and 
promptly diagnosed, there is still no consensus as to whether they 
should receive standard treatments, such as preoperative chemo-
therapy followed by total mesorectal excision, as would adminis-
tered for patients with sporadic rectal cancer. 

This study aimed to evaluate the clinicopathological characteris-
tics as well as the surgical and oncologic outcomes of patients 
with CD-associated CRC. 

METHODS

Patient’s enrollment and variables
We retrospectively reviewed the medical records of 823 patients 
who underwent abdominal surgery for CD at Asan Medical Cen-
ter, Seoul, Korea, between January 2006 and December 2015. Pa-
tients were included if they had undergone bowel resection, stric-
tureplasty, stoma formation, or bypass surgery for CD during the 
study period and were 16 years of age or older at the time of sur-
gery. Patients who underwent only stoma restoration were ex-
cluded.

CD-associated CRC was defined as malignancy of the colon and 
rectum that occurred in patients who were diagnosed with CD 
and had started medication to treat CD. The study included pa-
tients with colorectal adenocarcinoma, lymphoma, and neuroen-
docrine tumors. We excluded patients who were diagnosed with 
squamous cell carcinoma originating from the anus, cervical can-
cer, low-grade dysplasia, and metastatic carcinoma.

The following variables were captured during data collection: 
demographic and general information (age at diagnosis and oper-
ation; sex; duration of disease [duration between CD diagnosis 
and the last follow-up]; follow-up period; family history of CD; 
and history of smoking, perianal disease, abdominal surgery, or 
perianal surgery), clinical characteristics (Montreal classification 
and preoperative medications), operative findings (emergency 
operation, surgical approach, stoma formation, and operation 
time), operative outcomes (postoperative complications and hos-
pital stay), histopathologic findings (tumor type, differentiation, 
anatomic association between perianal fistula and tumor, and 
stage), neoadjuvant or adjuvant treatment (chemotherapy or 
chemoradiotherapy [CRT]), and survival outcome.

Assessment and medical treatment of Crohn disease and 
the decision to perform surgery
Investigations for diagnosing and monitoring CD included small 
bowel series, computed tomography (CT) enterography, magnetic 

resonance imaging (MRI), and colonoscopy. Through these tests, 
the locations affected by CD could be confirmed, pathological 
features were evaluated, and, if necessary, surgical findings and 
postoperative histopathological findings were used for diagnosis 
[12]. 

When treating CD patients, a step-up approach is generally used 
in our institution, which means adding more potent therapies 
when the first-line or less toxic agents are not effective [13]. Gas-
troenterologists consult to specialized colorectal surgeons or the 
multidisciplinary team if a patient requires surgery.

Follow-up and surveillance after treatment of Crohn 
disease-associated malignancy
The follow-up schedule for CRC usually proceeded as follows: 
clinical examinations, laboratory tests including carcinoembry-
onic agent, abdominopelvic CT every 6 months for the first 3 
postoperative years, chest CT every 12 months, and colonoscopy 
or sigmoidoscopy after 1 postoperative year and then 2 or 3 years 
later. Patients suspected of recurrence underwent specific exami-
nations (MRI, or positron emission tomography [PET]). Recur-
rence was diagnosed by radiological and histopathological meth-
ods using surgical resection or biopsy specimens [14]. 

Statistical analysis
Discrete variables, including demographic and preoperative char-
acteristics, operative methods, and operative details were analyzed 
using the chi-square test to compare the CD-associated CRC 
group with the benign CD group. Continuous variables including, 
age at surgery, hospital stay, disease duration, and follow-up dura-
tion, were compared using unpaired Student t-test or the Mann-
Whitney U-test as appropriate. The overall survival rate was ex-
amined using the Kaplan-Meier method and compared using the 
log-rank test. Multivariable analyses using binary logistic regres-
sion were used to assess the risks of developing CRC. Statistical 
significance was defined as P < 0.05, and all statistical analyses 
were performed using IBM SPSS Statistics for Windows, ver. 21 
(IBM Corp., Armonk, NY, USA).

Ethical considerations
The study protocol was approved by the Institutional Review 
Board of the Asan Medical Center (No. 2020-0328) with a waiver 
for informed consent, and the study was performed in accordance 
with the Declaration of Helsinki.

RESULTS

Demographic characteristics and clinical features
A total of 823 patients were finally included in this study. Nine-
teen patients (2.3%) underwent abdominal surgery for CD-asso-
ciated CRC, and 804 patients (97.7%) underwent abdominal sur-
gery for benign CD during the study period. The mean age at the 
time of surgery among patients in the CD-associated CRC group 
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Table 1. Clinical characteristics of the patients with CD-associated CRC and benign CD

Variable CD-associated CRC Benign CD P-value

No. of patients 19 804

Age (yr)

   At diagnosis 29.7 ± 10.2 (23–36) 26.1 ± 10.0 (19–31) 0.150

   At operation 39.2 ± 11.3 (32–49) 31.5 ± 9.9 (24–37) 0.009*

Sex, female:male 7 (36.8):12 (63.2) 233 (29.0):571 (71.0) 0.450

Duration of disease (mo) 124.7 ± 77.7 (66–172) 68.9 ± 60.2 (14–109) 0.006*

Follow-up period (mo) 81.7 ± 39.1 (48–107) 85.1 ± 39.1 (59–111) 0.710

Family history of Crohn disease, yes 0 (0) 24 (3.0)

History of smoking 0.630

   None 11 (57.9) 528 (65.7)

   Ex-smoker 5 (26.3) 199 (24.8)

   Current smoker 3 (15.8) 77 (9.6)

History of perianal diseasea 0.035*

   Yes 15 (78.9) 404 (50.2)

   No 4 (21.1) 400 (49.8)

History of abdominal surgery 0.001*

   Yes 11 (57.9) 272 (33.8)

   No 8 (42.1) 532 (66.2)

History of perianal surgery 0.960

   Yes 12 (63.2) 332 (41.3)

   No 7 (36.1) 471 (58.7)

Montreal classification 

   Age at diagnosis (yr) 0.990

      ≤ 16 2 (10.5) 89 (11.1)

      > 16, ≤ 40 15 (78.9) 639 (79.4)

      > 40 2 (10.5) 76 (9.5)

   Behavior at operation 0.001*

      Non-stricturing, non-penetrating (B1) 8 (42.1) 38 (4.7)

      Stricturing (B2) 6 (31.6) 279 (34.7)

      Penetrating (B3) 5 (26.3) 487 (60.6)

Montreal classification location at operation 0.001*

   Ileum (L1) 1 (5.3) 343 (42.7)

   Colon (L2) 9 (47.4) 52 (6.5)

   Ileocolon (L3) 9 (47.4) 408 (50.7)

Medication

   No medication or 5-ASA only 5 (26.3) 340 (42.5) 0.239

   Immunomodulator 8 (42.1) 253 (31.5) 0.330

   anti-TNF-α 1 (5.3) 48 (6.0) 0.990

   Steroid 2 (10.5) 41 (5.1) 0.260

   Immunomodulator with anti-TNF-α 3 (15.8) 57 (7.1) 0.070

   Immunomodulator with steroid 0 (0) 43 (5.3) 0.618

   Steroid with anti-TNF-α 0 (0) 8 (1.0) 0.990

   All combinations 0 (0) 12 (1.5) 0.990

Values are presented as number only, mean ± standard deviation (interquartile range), or number (%). 
CD, Crohn disease; CRC, colorectal cancer; ASA, aminosalicylic acid; anti-TNF-α, anti-tumor necrosis factor α.
aIncluding anal fistula and anal fissure.
*P < 0.05.
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was significantly older than that among patients in benign group 
(39.2± 11.3 years vs. 31.5± 9.9 years, P= 0.002). The mean dura-
tion of CD in the CD-associated CRC group was significantly 
longer than that in the benign CD group (124.7± 77.7 months vs. 
68.9 ± 60.2 months, P = 0.006). The CD-associated CRC group 
had significantly higher proportions of patients with a history of 
perianal disease (78.9% vs. 50.2%, P= 0.035) and abdominal sur-
gery (57.9% vs. 33.8%, P= 0.001). Compared with the benign CD 
group, the CD-associated CRC group had a significantly higher 
proportion of patients with non-stricturing and non-penetrating 
(B1) CD (42.1% vs. 4.7%, P = 0.001), and a significantly lower 
proportion of patients with penetrating (B3) CD (26.3% vs. 
60.6%, P= 0.001), according to the Montreal classification. At the 
time of surgery, the CD-associated CRC group had a significantly 
lower proportion of patients with ileal disease (5.3% vs. 42.5%, 
P= 0.001) and a significantly higher proportion of patients with 
colonic disease (47.4% vs. 6.5%, P= 0.001), compared with the 
benign CD group. Variables that did not differ significantly be-
tween these 2 groups included age at diagnosis, sex, follow-up du-
ration, family history of CD, history of smoking, history of peri-
anal surgery, age at diagnosis by the Montreal classification, and 
preoperative medications (Table 1).

Of the 19 patients with CD-associated CRC, 16 (84.2%) under-
went stoma formation procedures (including either permanent or 
diverting stomas), while 127 benign CD patients (15.8%) under-
went stoma formation procedures (P= 0.001). The mean operat-
ing time among patients in the CD-associated CRC group was 
significantly longer than that among patients in the benign CD 
group (250 ± 123 minutes vs. 158 ± 61 minutes, P = 0.001). The 
rates of emergency operations, surgical approach, postoperative 
complications (including infectious and intra-abdominal compli-
cations), as well as the mean postoperative hospital stay duration 
were not significantly different between the 2 groups (Table 2).

Clinicopathological characteristics in the Crohn disease-
associated CRC group
Within the CD-associated CRC group, 17 patients (89.5%) were 
diagnosed with adenocarcinoma, 1 patient (5.3%) was diagnosed 
with a neuroendocrine carcinoma and the other patient (5.3%) 
was diagnosed with plasmablastic lymphoma. Seven patients 
(36.8%) were already diagnosed with stage IV cancer at the time 
of diagnosis. Among the 17 patients with colorectal adenocarci-
noma, 15 (88.2%) had rectal adenocarcinoma, and 2 (11.8%) had 
colonic adenocarcinoma (Fig. 1). Ten cases (58.8%) of colorectal 
adenocarcinoma were related to an anatomical association be-
tween perianal fistula and tumor. Among the 17 patients with 
colorectal adenocarcinoma, 3 (17.6%) had poorly-differentiated 
carcinoma, 5 (29.4%) had mucinous differentiation, and 3 (17.6 
%) had signet ring cell carcinoma (unfavorable histology). At the 
time of surgery, 14 patients (73.7%) had been diagnosed with CD 
more than 5 years earlier, and 8 patients (42.1%) had been diag-
nosed with CD more than 10 years earlier (Table 3). 

Operative and oncologic outcomes in the Crohn disease-
associated colorectal cancer group
At the time of diagnosis, 5 patients (26.3%) whose tumors were 
inoperable underwent only stoma formation without radical sur-
gery. Eight patients (42.1%) underwent APR, 3 patients (17.6%) 
underwent total colectomy or total proctocolectomy (TPC) due 
to severe colitis, and 3 patients (17.6%) underwent segmental re-
section and anastomosis (right colectomy or low anterior resec-
tion). Although more than half of the cases were associated with 
unfavorable histology, 8 patients (42.1%) received preoperative or 
postoperative radiotherapy. A patient was finally diagnosed with 
pathologic complete remission (pCR) after receiving preoperative 
CRT, followed by APR (Table 3). 

The 5-year overall survival rates of the 17 patients with colorec-
tal adenocarcinoma and 15 patients with rectal adenocarcinoma 
were 52.6%± 11.5% and 53.3%± 13.0%, respectively. One patient 
with stage IV neuroendocrine carcinoma died within 30 postop-
erative months, and 1 patient with stage I lymphoma was alive 
with recurrence after 51 months (Figs. 1, 2). One patient with 
stage IVA colon cancer died within 18 postoperative months, and 

Table 2. Operative finding and postoperative outcome of the patients 
with CD-associated CRC and benign CD

Variable
CD-associated 
CRC (n = 19)

Benign CD 
(n = 804)

P-value

Emergency operation 1 (5.3) 70 (8.7) 0.990

Surgical approach 0.780

   Open 16 (84.2) 638 (79.4)

   Laparoscopy 3 (15.8) 166 (20.6)

Stoma formation 0.001*

   Yes 16 (84.2) 127 (15.8)

   No 3 (16.8) 677 (84.2)

Operation time (min) 250 ± 123 
(177–286)

158 ± 61 
(113–187)

0.001*

Postoperative complication 0.920

   Yes 6 (31.6) 202 (25.1)

   No 13 (68.4) 602 (74.9)

Infectious complication 0.710

   Yes 5 (26.3) 152 (18.9)

   No 14 (73.7) 652 (81.1)

Intraabdominal complication 0.650

   Yes 3 (15.8) 77 (9.6)

   No 16 (84.2) 727 (90.4)

Hospital stay after operation (day) 16.5 ± 27.6 
(5–21)

13.1 ± 15.0 
(7–13)

0.340

Values are presented as number (%) or mean ± standard deviation (interquartile 
range). 
CD, Crohn disease; CRC, colorectal cancer.
*P < 0.05.
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1 patient with stage IIA colon cancer was alive without a recur-
rence after 123 months (Fig. 1). The 5-year overall survival rate of 
the 11 patients with unfavorable adenocarcinoma was relatively 
lower than that of the 6 patients with favorable adenocarcinoma 

without a significance (36.4%± 14.5% vs. 83.3%± 15.2%, P= 0.06) 
(Fig. 2, Supplementary Table 1). Among the 17 patients with ade-
nocarcinoma, 7 patients (41.2%) remained alive without recur-
rence at the latest follow-up date. Of 8 patients with regional 

Fig. 1. Classification and survival outcomes of the patients with Crohn disease (CD)-associated colorectal cancer (CRC). NEC, neuroendo-
crine carcinoma; GI, gastrointestinal; NED, no evidence of disease; OS, overall survival.

CD-associated CRC
(n= 19)

Colorectal adenocarcinoma
17 patients (89.5%)

Rectal cancer 
15 patients (88.2%)

NEC 
1 patients (50%)

Stage IV

OS: 30 mo5 yr-OS: 
53.3 ± 13%

Colon cancer 
2 patients (11.8%)

Lymphoma 
1 patients (50%)

GI
lymphoma

Stage l

Alive with 
recurrence: 
4 yr, 3 mo

Stage IVA

OS: 18 mo

Stage IIA

NED: 123 mo

Others 
2 patients (10.5%)

Fig. 2. Overall survival (OS) outcome according to tumor type (A) (Adeno., adenocarcinoma; NEC,  neuroendocrine carcinoma;  Lymphoma) 
and histologic type (B) (favorable, well-differentiated and moderately-differentiated; unfavorable, poorly-differentiated, mucinous, and signet-
ring cell).
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Table 3. Clinicopathological characteristics and survival of the pa-
tients with CD-associated colorectal cancer

Characteristic Adenocarcinoma NEC Lymphoma 

No. of patients 17 1 1

Sex, female:male 7 (41.2):10 (58.8) 0 (0):1 (100) 0 (0):1 (100)

Age (yr)

   At operation 39.7 ± 10.3 (32–47) 58 25

   At diagnosis 30.2 ± 9.9 (24–36) 35 14

Location

   Colon 2 (11.8) - -

   Rectum 15 (88.2) 1 (100) 1 (100)

History of perianal fistula 13 (76.5) 1 (100) 1 (100)

Smoking

   None 10 (58.8) - 1 (100)

   Ex-smoker 5 (29.4) - -

   Current 2 (11.8) 1 (100) -

Duration of disease (mo)

   ≥ 5 yr 15 (88.2) 1 (100) 0 (0)

   ≥ 10 yr 11 (64.7) 1 (100) 0 (0)

Preoperarive CD medicaiton

   Anti-TNF-α only 1 (5.9) 0 (0) 0 (0)

   Immunomodulator only 7 (41.2) 1 (100) 0 (0)

   Combination 3 (17.6) 0 (0) 1 (100)

Tumor associated with  
perianal fistula

10 (58.8) 0 (0) 0 (0)

Differentiation or tumor type Large cell type Plasmabalstic

   WD/MD   6 (35.3)

   PD/mucinous/SRC 11 (64.7)

Operation name

   APR 8 (47.1) - -

   TC or TPC with stomy 3 (17.6) - -

   Stoma with biopsy 3 (17.6) 1 (100) 1 (100)

   RHC/uLAR with CAA 2 (11.8) - -

Pathologic stage

   pCR 1 (5.9) - -

   I 3 (17.6) - 1 (100)

   II 6 (35.3) - -

   III 1 (5.9) - -

   IV 6 (35.3) 1 (100) -

Table 3. Continued

Characteristic Adenocarcinoma NEC Lymphoma 

Additional treatment

   None 3 (17.6) - -

   Best supportive care 1 (5.9) - -

   Neoadjuvant CCRT 3 (17.6) - -

   Adjuvant CTx 3 (17.6) - 1 (100)

   Adjuvant CCRT 2 (11.8) - -

   Palliative CTx 3 (17.6) - -

   Palliative CCRT 2 (11.8) 1 (100) -

Survival

   Yes 8 (47.1) - 1 (100)

   No 9 (52.9) 1 (100) -

Values are presented as number only, number (%), or mean ± standard deviation 
(interquartile range).
CD, Crohn disease; NEC, neuroendocrine carcinoma; anti-TNF-α, anti-tumor ne-
crosis factor α; WD, well-differentiated; MD, moderately-differentiated; PD, poorly-
differentiated; SRC, signet-ring cell carcinoma; APR, abdominoperineal resection; 
TC, total colectomy; TPC, total proctocolectomy; RHC, right hemicolectomy; uLAR, 
ultra-low anterior resection; CAA, coloanal anastomosis; pCR, pathologic complete 
remission; CCRT, chemoradiotherapy; CTx, chemotherapy.

(Continued to the next)

developing CRC (relative risk, 7.735; 95% confidence interval, 
2.862–20.903; P= 0.001).

DISCUSSION

The present study showed a CD-associated CRC prevalence of 
2.3% among patients who underwent abdominal surgery for CD. 
Unsurprisingly, this prevalence was higher than that of the gen-
eral CD population, as the present study included patients who 
had abdominal surgery. Although there has been some contro-
versy regarding the increased risk of developing cancer in associa-
tion with CD since the first report of CD-associated CRC in 1948 
[15], a population-based study demonstrated an increased risk of 
CRC, and a recent meta-analysis also showed CD patients have a 
2.4-fold overall increased risk of developing CRC [16-18]. A study 
reported that, among CD patients, the cumulative incidence of 
CRC was 0.3% at 5 years, 1.6% at 15 years, and 2.4% at 25 years, 
and a cross-sectional comparison revealed a 1.9% increased risk 
of CD-associated CRC, which is similar to the results of the pres-
ent study [19]. From the literature, this relatively high prevalence 
supports that inflammation plays an important role in the devel-
opment of CRC, especially considering that CD patients who 
have undergone surgery are usually affected by more active dis-
ease and longer duration [20, 21]. 

The present study demonstrated the association between the 
anatomic location of the CD involvement and the development of 
CRC. The CD-associated CRC group had a significantly higher 

stages of rectal adenocarcinoma (pCR, stage I, and II), 6 (75.0%) 
were alive with (n= 4) or without recurrence (n= 2). 

On additional multivariable analyses for developing CRC, only 
the L3 classification (CD colitis) was revealed as a risk factor of 
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rate of perianal fistula history, and more than half of the CD-asso-
ciated CRC had an anatomical association between perianal fis-
tula and tumor. There have been some reports of fistula-associ-
ated CRC in CD patients, and those reports also suggested a pos-
sible association between perianal fistula and CRC [9, 11, 22]. A 
review article showed the correlation between colitis (inflamma-
tion) and cancer risk and discussed how inflammation might 
contribute to CRC pathogenesis (inflammation-dysplasia-cancer 
model) [23]. Similarly, the present study showed that the L3 clas-
sification (CD colitis) was revealed as a risk factor for developing 
CD-associated CRC. Smoking and long-standing disease dura-
tion have also been found to be independent risk factors for de-
veloping CRC among CD patients [24, 25]. Because smoking rate 
of both groups in the present is low, it seems difficult to determine 
whether smoking is a risk factor for CRC. Although the mean 
disease duration of the CD-associated CRC group was signifi-
cantly longer than that of the benign CD group, the present study 
did not show that disease duration was a risk factor for develop-
ing CRC. However, considering that more than 40% of CD-asso-
ciated patients have been CD for more than 10 years, the present 
study might suggest that physicians should be alerted to the pos-
sibility of CRC when they observe perianal fistula or CD colitis 
with long-standing CD duration.

Surgery for CD-associated CRC is complicated by the conflict-
ing objectives of minimal bowel resection and appropriate tumor 
resection. For CD-associated CRC, American Society of Colon 
and Rectal Surgery clinical practice guidelines insist on TPC for 
multiplicity and to reduce the risk of metachronous CRC [26]. 
Although the extent of resection required can depend on the loca-
tion of the malignancy, it is notable that multifocal dysplasia is 
observed in more than one-third of specimens from patients who 
have undergone colectomy [27]. Besides, 14% to 40% of the pa-
tients who undergo segmental resection for cancer of the large in-
testine develop metachronous colorectal cancers, which supports 
the call for TPC for CD-associated CRC [27, 28]. However, only 
17% of the patients in the present study underwent total colec-
tomy or TPC, partly because 40% of the patients had inoperable 
disease at the time of diagnosis; surgeon preferences also played a 
role in the low proportion of total colectomy and TPC. The pres-
ent study also found no metachronous CRC or multiplicity in the 
specimens, so further research is needed, as the follow-up dura-
tion was relatively short.

Although a high rate of stage IV CRC was observed in the pres-
ent study, patients with early stage (pCR, stage I, and stage II) and 
favorable histology had a relatively good 5-year overall survival 
rate. This finding highlights the importance of early detection in 
terms of facilitating good oncologic outcomes. However, it is dif-
ficult to diagnose fistula-associated CRC because it is difficult to 
distinguish malignancy from CD colitis in perianal fistulas. In 
general, symptoms of CD-associated CRC are non-specific, and 
the sensitivity of the imaging test (CT, MRI, and PET) is relatively 
low owing to inflammation, and this can lead to delayed diagnosis 

[9, 29, 30]. Patients with a long-term history of perianal fistula 
have been found to have high cancer stages at the time of surgery 
[11, 31]. For managing perianal fistulas, early detection of CRC, 
and managing CD-associated CRC, it is ideal to use a multidisci-
plinary team approach including gastroenterologists, colorectal 
surgeons, oncologists, and radiologists.

The prognosis of CD-associated CRC patients after surgery is 
largely determined by the CRC stage after surgery [32]. The pres-
ent study showed that prognosis, histologic type, and stage were 
related, it was encouraging that there was a patient who went into 
pCR after receiving preoperative CRT. In terms of quality of life, 
the rate of stoma formation was more than 80% in the present 
study, and this was related to the anatomical association between 
perianal fistula and tumor and poor outcomes associated with 
pouch surgery in CD [33]. From these results, it is apparent that a 
multimodality approach incorporating early detection and appro-
priate surgery and CRT may produce good functional and onco-
logic results even in patients with CD-associated CRC.

Because the present study was retrospective and cross-sectional 
in design, we could not control for clinicopathological character-
istics. However, the study evaluated both CD-associated CRC and 
benign CD characteristics, including demographics, surgical 
methods, pathologic findings, and postoperative and oncologic 
outcomes, using a relatively large patient cohort. Another limita-
tion of this study was the lack of analysis of risk factors for devel-
oping CRC in association with CD due to the small number of 
CD-associated CRC patients. Nevertheless, the present study was 
meaningful, as it included a larger number of patients than other 
retrospective studies, and it clarified the prevalence of CD-associ-
ated CRC among patients who underwent abdominal surgery. 

In conclusion, the diagnosis of colorectal malignancy is rare 
among CD patients who have undergone abdominal surgery and 
the L3 classification (CD colitis) was a risk factor of developing 
CRC. Rectal adenocarcinoma accounted for most of the CRC, 
and the subgroup with unfavorable histology had poor overall 
survival rate.
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