
rence is a risk factor of clinical recurrence, and more than 
60% of all recurrences occur within a year postoperatively. 
Several previous studies have found that the risk of recur-
rence increased with smoking, a history of bowel resection, a 
lack of postoperative immunomodulator therapy, penetrat-
ing CD, and bowel resection of more than 25 cm.2-4 Clinical 
recurrence rates have been reported to range from10−30% 
during the first postoperative year and to be greater than 
60% during the first postoperative decade. Additionally, ap-
proximately 50% of CD patients require reoperation. For 
these reasons, some experts have suggested that patients at 
high risk for recurrence should be identified and that thera-
peutic methods should be determined based on the severity 
of endoscopic recurrence to prevent postoperative recur-
rence. They recommended that postoperative colonoscopy 
should be performed 6−12 months after intestinal resection 
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INTRODUCTION

Crohn’s disease (CD), a chronic inflammatory bowel dis-
ease characterized by a relapsing-remitting disease course, 
results in bowel resection in approximately 80% of patients.1 
Despite bowel resection, recurrence is common. For this 
reason, follow-up is important after treatment.

Postoperative recurrence of CD can be primarily divided 
into endoscopic and clinical recurrence. Endoscopic recur-
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and that medical therapy would be started in patients with 
moderate to severe endoscopic recurrence.5-8 However, there 
are no prospective studies or practice guidelines pertaining 
to the initiation or duration of therapy for the prevention of 
postoperative recurrence.

A few studies have investigated the postoperative recur-
rence rate of CD in Korea. In a retrospective study including 
160 patients who underwent bowel surgery, symptomatic 
recurrence rate was 15.9% and 36.4% at 2 and 5 years, and 
the cumulative surgical recurrence rate was 13.6% at the fifth 
postoperative year.9 Other smaller study reported cumula-
tive surgical recurrence rates of 15% at the fifth year, 25% at 
the tenth year, and 60% at the fifteenth year, respectively.10 
However, studies on postoperative clinical recurrence and 
the risk factors for recurrence in CD are few in number, and 
no studies have been conducted regarding endoscopic re-
currence rate in Korea. For these reasons, we conducted this 
retrospective study to evaluate both clinical and endoscopic 
recurrence rates in CD patients who underwent bowel 
resection as well as the risk factors for postoperative recur-
rence. 

METHODS

1. Subjects

We reviewed and analyzed the electronic medical records 
of patients who underwent surgery due to CD from July 
1991 to October 2012 in St. Vincent’s Hospital, the Catholic 
University of Korea. CD was diagnosed in accordance with 
the Guidelines of the Korean Association for the Study of 
Intestinal Diseases.11 Patients with incomplete surgical re-
section, a follow-up period of less than a year, and a history 
of strictureplasty or perianal surgery were excluded. The 
current study was performed after obtaining Institutional 
Review Board approval from St. Vincent’s Hospital.

2. Methods

The endoscopic recurrence rate was examined in patients 
who underwent postoperative follow-up colonoscopy or 
capsule endoscopy and the clinical recurrence rate was ex-
amined in all patients regardless of a history of endoscopy. 
Clinical recurrence was defined by recurrent CD-related 
symptoms, taking a new medicine in addition to current 
medications, or a Crohn’s Disease Activity Index (CDAI) 
score >150.3,4,12 Endoscopic recurrence was defined as grade 
1 or higher of Rutgeerts scoring system (0: no aphthous ul-

cers; 1: less than five aphthous ulcers; 2: more than five aph-
thous lesions with normal intervening mucosa, skip areas of 
larger lesions, or lesions confined to ileocolonic anastomo-
sis; 3: diffuse aphthous ileitis with diffusely inflamed mucosa; 
4: diffuse inflammation with larger ulcers, nodules, and/or 
narrowing).13

3. Statistical Analysis

Statistical analyses were performed using PASW Statistics 
version 18.0 (IBM Co., Armonk, NY, USA). Continuous vari-
ables were presented as the mean±SD. The risk factors for 
recurrence were analyzed by performing logistic regression 
analyses. Cumulative recurrence rates were analyzed us-
ing Kaplan-Meier survival functions. P-values less than 0.05 
were considered statistically significant. 

RESULTS

1. Patient Characteristics

Of 112 CD patients who were regularly followed in St. 
Vincent’s Hospital, 39 (34.8%) underwent bowel resection. 
Of these patients, 7 underwent bowel resection more than 
twice. The most common surgical cause was stricture or 
obstruction in 14 patients (35.9%), followed by perforation 
in 9 patients (23.1%), mistaken for malignancy in 5 patients 
(12.8%), fistulas unresponsive to medical treatment in 3 pa-
tients (7.7%), and abscess in 2 patients (5.1%). Six patients 
(15.4%) underwent bowel resections for other reasons 
including severe bleeding or misdiagnosis as appendicitis 
(Table 1). Performed surgical procedures were small bowel 
resection in 14 patients (35.9%), right hemicolectomy in 13 
patients (33.3%), ileocecectomy in 6 patients (15.4%), and 
ileectomy in 2 patients (5.0%). Each of the following surgi-
cal procedures had one patient; total colectomy and partial 
small bowel resection, transverse colectomy, ileocolectomy 

Table 1. Reasons for Operation

n (%)

Stricture or obstruction 14 (35.9)

Perforation 9 (23.1)

Intractable fistula 3 (7.7)

Intra-abdominal abscess 2 (5.1)

Mistaken for malignancy 5 (12.8)

Others 6 (15.4)
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and partial ascending colectomy, and resection in the anas-
tomotic region. The analysis of clinical recurrence was per-
formed on 34 patients who achieved complete remission 
by surgery and could be followed-up for more than a year. 
Of these, 21 patients were included in the analysis of endo-
scopic recurrence after undergoing follow-up colonoscopy 
or capsule endoscopy (Fig. 1).

2. Clinical Recurrence

Of 34 patients analyzed for clinical recurrence rate, 26 
were male (76%) and the mean age of onset was 32.8±13.2 
years. The mean follow-up period was 65.4±60.6 months 
and the mean length of intestine resected was 42.7±28.2 cm. 
Clinical recurrence was shown in 13 patients (38.2%) and 

the median duration to recurrence was 68.4±65.1 months 
(Table 2). In univariate logistic regression analysis for fac-
tors influencing clinical recurrence, there was a significantly 
higher likelihood of clinical recurrence in patients who had 
no prophylaxis with immunomodulator (OR 6.050, 95% CI: 
1.069-34.229, P =0.042). There was no difference in clinical 
recurrence rate regarding sex, age at diagnosis, duration 
of CD before resection, disease behavior, disease location, 
presence of granuloma, history of previous bowel resection, 
causes for operation, postoperative smoking status, and dis-
ease severity prior to surgery (Table 3). In the multivariate 
analysis, no factor was found to influence the clinical recur-
rence rate. According to Kaplan-Meier survival analysis, cu-
mulative recurrence rates were 8.8% at 12 months, 12.5% at 
24 months, and 33.5% at 48 months postoperatively (Fig. 2).

Table 2. Baseline Patients Characteristics

All Patients Patients who underwent endoscopy

Sex (male : female) 26 : 8 14 : 7

Mean age at diagnosis (yr) 32.8±13.2 37.3±14.3

Disease location: L1/L2/L3 21 (61.7)/2 (5.9)/11 (32.4) 11 (52.4)/2 (9.5)/8 (38.1)

Disease behavior: B1/B2/B3 10 (29.4)/13 (38.2)/11 (32.4) 6 (28.6)/10 (47.6)/5(23.8)

Median follow-up period (mo) 65.4±60.6 (1–251) 50.5±59.3 (7−251)

Median period until recurrence (mo) 68.4±65.1 (5−211) 28.9±50.9 (5−164)

Mean length of bowel resection (cm) 42.7±28.2 44.7±29.4

Values are presented mean±SD or n (%).
L1: terminal ileum, L2: colon, L3: ileocolon.
B1: nonstricturing, nonpenetrating, B2: structuring, B3: penetrating.

Fig. 1. Inclusion and exclusion of enrolled patients.
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3. Endoscopic Recurrence

Among 21 patients who underwent follow-up colonos-
copy, 14 were male (66.7%) and the mean age of onset was 
37.3±14.3 years. The mean follow-up period was 50.5±59.3 
months and the mean length of intestine resected was 
44.7±29.4 cm. Of these, 15 patients (71.4%) showed endo-
scopic recurrence and the mean duration before endoscopy 
was 28.9±50.9 months (Table 1). Of the 15 patients with 
endoscopic recurrence, 14 showed a Rutgeerts score of 
grade 2 or higher. In 7 patients who underwent small bowel 
resection, endoscopic recurrence was detected with capsule 
endoscopy in 2 patients and with colonoscopy in 5 patients. 

No predictors of endoscopic recurrence were found in the 
univariate analysis (Table 4). According to Kaplan-Meier 
survival analysis, cumulative recurrence rates were 33.3% at 
6 months, 42.9% at 12 months, and 66.1% at 24 months post-
operatively (Fig. 2).

DISCUSSION

The surgical management of CD is not curative. Hence, 
recurrence is common for most patients with CD despite 
removal of all visible lesions. As a result, more than 50% of 
patients undergo re-operation in a 10-year postoperative pe-
riod. Although a few studies on the postoperative recurrence 
of CD have been performed in Korea, these were mostly 
surgical studies pertaining to re-operation rates.9,10 To date, 
there have been no studies that have investigated the clinical 
or endoscopic recurrence of CD or the risk factors of postop-
erative recurrence.

The current study examined postoperative recurrence 

rates in CD patients who achieved complete remission by 
surgery and could be followed-up for more than a year. Clini-
cal or endoscopic recurrence was found in 27 (79.1%) out of 
34 patients, and recurrence rates were comparable to those 
of Western studies.14,15 The guidelines for postoperative sur-
veillance of recurrence have not yet been established. How-
ever, follow-up endoscopy is recommended as the optimal 
monitoring method, as the CDAI score alone is insufficient 
for detecting recurrence.

Postoperative endoscopic recurrence precedes clinical 
recurrence and is a useful prognostic factor for clinical re-
currence. However, in the current study, clinical recurrence 
was seen in only a single patient among 15 with endoscopic 
recurrence. This outcome is thought to be attributable to a 
relatively short follow-up period of 50.5±59.3 months in pa-
tients with endoscopic recurrence. With the exception of 2 
patients with endoscopic recurrence after a 10-year postop-
erative period, the mean follow-up period was approximate-
ly 2 years (28.1±19.3 months) in 13 patients. Therefore, there 
are some limitations in verifying the association between 
endoscopic recurrence and clinical recurrence.

The Rutgeerts scoring system is widely used in evaluating 
endoscopic recurrence. The risk of clinical recurrence was 
higher in patients with a Rutgeerts score of grade 2 or great-
er.13 In the current study, endoscopic recurrence was defined 
as grade 1 or higher of Rutgeerts score and the observed 
endoscopic recurrence rate was 71.4%. However, even defin-
ing endoscopic recurrence as grade 2 or higher like previous 
studies, the recurrence rate was not much different (66.7%). 
Although there are other follow-up methods including ab-
dominal sonography, virtual colonoscopy with abdominal 
CT, small bowel MRI, enteroscopy, and others, these are un-

Fig. 2. Cumulative recurrence rates in patients who underwent bowel resection.

BA
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commonly used due to low sensitivity, high cost, and other 
problems.

In several Western studies on the risk factors for postop-
erative recurrence, smoking, penetrating CD, postoperative 
immunomodulator therapy, age at diagnosis, presence of 
granuloma, history of bowel resection, and genetic factors 
were found to be associated with re-operation rates.2-6 In Ko-
rean studies, stricturing CD, abdominal abscess, emergency 

surgery, and delayed postoperative diagnosis were identified 
to be related with re-operation rate.9,10 However, the use of a 
postoperative immunomodulator alone was associated with 
clinical recurrence in the current study. Because biologi-
cal agents were used in only 2 patients for the prevention 
of postoperative recurrence, the effects of biological agents 
were unidentifiable. Although smoking is known as the only 
independent modifiable factor of all risk factors for recur-

Table 3. Factors Influencing on Postoperative Clinical Recurrence

OR 95% CI P-value

Sex

    Male Reference

    Female 1.042 0.203−5.343 0.961

Age at diagnosis

    A2 Reference

    A3 1.795 0.368−8.749 0.469

Disease location

    L1 Reference

    L2 1.077 0.238−4.883 0.923

    L3 1.750 0.084−36.287 0.718

Disease behavior

    B1 Reference

    B2 1.750 0.360−10.022 0.530

    B3 0.778 0.142−4.265 0.772

Disease severity prior to surgery

    Mild Reference

    Moderate 0.393 0.036−4.276 0.443

    Severe 1.310 0.287−5.980 0.728

Presence of granuloma

    No Reference

    Yes 0.673 0.129−3.512 0.639

History of previous bowel resection

    No Reference

    Yes 1.687 0.392−7.272 0.483

Postoperative immunomodulator therapy

    Yes Reference

    No 6.050 1.069−34.229 0.042

Postoperative smoking

    No Reference

    Yes 0.600 0.034−10.505 0.727

A2: 17−40 yr, A3: >40 yr.
L1: terminal ileum, L2: colon, L3: ileocolon.
B1: nonstricturing, nonpenetrating, B2: structuring, B3: penetrating.

Table 4. Factors Influencing on Postoperative Endoscopic Recurrence

OR 95% CI P-value

Sex

    Male Reference

    Female 1.000 0.134-7.541 1.000

Age at diagnosis

    A2 Reference

    A3 5.500 0.710-42.600 0.130

Disease location

    L1 Reference

    L2 0.667 0.060-7.352 0.741

    L3 6.000 0.391-92.277 0.199

Disease behavior

    B1 Reference

    B2 0.250 0.022-2.836 0.263

    B3 0.143 0.004-4.612 0.272

Disease severity prior to surgery

    Mild Reference

    Moderate 0.222 0.018-2.674 0.236

    Severe 0.444 0.045-4.374 0.487

Presence of granuloma

    No Reference

    Yes 1.154 0134-13.763 0.999

History of previous bowel resection

    No Reference

    Yes 0.777 0.103-5.470 0.777

Postoperative immunomodulator therapy

    Yes Reference

    No 0.875 0.132-5.819 0.890

Postoperative smoking

    No Reference

    Yes 1.152 0.056-16.121 0.822

A2: 17−40 yr, A3: >40 yr.
L1: terminal ileum, L2: colon, L3: ileocolon.
B1: nonstricturing, nonpenetrating, B2: structuring, B3: penetrating.
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rence according to previous studies,16 no association was 
observed between smoking and postoperative recurrence 
in the current study. This outcome is thought to be attribut-
able to the considerable amount of patients (94.1%) who 
were not smoking at diagnosis, making an accurate analysis 
impossible to perform. Moreover, there were some limita-
tions in verifying the association between the duration of 
CD before resection and recurrence rate, as 23 (67.6%) of 34 
patients were first diagnosed with CD at the time of bowel 
resection.

Buisson et al.15 performed a study on the natural progress 
of postoperative CD and found that clinical recurrence rates 
ranged between 10−35% at 1 year and 35−85% at 3 years 
postoperatively and that endoscopic recurrence rates ranged 
between 35−85% at 1 year postoperatively. In the current 
study, cumulative clinical recurrence rates were 8.8% at 1 
year, 12.5% at 2 years, and 33.5% at 4 years, all relatively low-
er than those reported in Western studies. This difference in 
recurrence rates is thought to be attributable to the genetic 
difference between Asian and Western CD patients,17 and 
is in line with more serious natural courses in Western CD 
cohort studies18-21 showing higher complication and surgery 
rates compared to those in Korean studies.9,10 Large-scale 
cohort studies in Korea are crucial to further investigate the 
natural progress and postoperative recurrence in CD pa-
tients for more accurate analyses.

Unlike clinical recurrence, cumulative endoscopic recur-
rence rates were 42.9% at 1 year and 66.1% at 2 years, results 
in alignment from those of Western studies. Taking into 
consideration the fact that endoscopic recurrence precedes 
clinical recurrence, these outcomes would imply that the 
postoperative clinical recurrence rate in Korea may increase 
to the degree seen in Western countries as well. Therefore, 
the identification of patients at high risk for recurrence and 
the devising of appropriate preventive measures should 
gradually emerge as critical issues to clinical physicians. Pro-
phylaxis with mesalazine showed little benefit on preventing 
postoperative recurrence.22 In a meta-analysis, clinical recur-
rence rates decreased to 2−24% at 1 year and 1.8−25% at 2 
years in thiopurine-treated patients compared to non-thio-
purine treated subjects.23 Regarding the effects of biological 
agents on postoperative recurrence prevention, Yamamoto 
et al.24 reported that the improvement in inflamed intestinal 
mucosa almost doubled in the infliximab-treated group as 
compared to the thiopurine-treated group (75% vs. 38%) 
postoperatively. Moreover, Savarino et al.25 suggested that 
clinical recurrence was 12.5% and endoscopic recurrence 
was 6.3% after the first postoperative year in adalimumab-

treated patients and was significantly lower than clinical and 
endoscopic recurrence rates observed for the thiopurine- or 
5-ASA-treated group. Therefore, the use of an immunomodu-
lator is thought to be crucial for the prevention of postopera-
tive recurrence, although further investigation is required.

Although there are some limitations such as single-center 
retrospective design, relatively small sample size and short 
follow-up period, current study is unique as the first Korean 
study to examine both clinical and endoscopic recurrence 
rates and risk factors in CD patients who underwent bowel 
resection.

In conclusion, postoperative recurrence of CD is common 
in Korea, and endoscopic recurrence rates are comparable 
to those detected in Western studies. For the prevention of 
postoperative recurrence in patients with CD, identifying 
patients at high risk for recurrence and adequate surveil-
lance and medication management are crucial. In addition, 
postoperative immunomodulator therapy may be useful in 
preventing postoperative recurrence.
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