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Abstract
AIM
To evaluate the risk factors for postoperative recurrence 
after primary bowel resection in a cohort of Korean 
Crohn’s disease (CD) patients.

METHODS
This study included 260 patients with no history of 
previous bowel surgery who underwent primary surgery 
for CD between January 2000 and December 2010 at 
Asan Medical Center (Seoul, South Korea). The median 
follow-up period was 101 mo.

RESULTS
During the follow-up period, 66 patients (25.4%) 
underwent a second operation for disease recurrence. 
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At 1, 5 and 10 years after the first operation, the 
cumulative rate of surgical recurrence was 1.1%, 
8.3% and 35.9% and clinical recurrence occurred in 
1.2%, 23.6% and 68.1%, respectively. In multivariate 
analysis, undergoing an emergency operation was 
a significant risk factor for surgical recurrence-free 
survival (SRFS) [HR = 2.431, 95%CI: 1.394-4.240, P  = 
0.002], as were the presence of perianal disease after 
the first operation (HR = 1.715, 95%CI: 1.005-2.926, P 
= 0.048) and history of smoking (HR = 1.798, 95%CI: 
1.088-2.969, P  = 0.022). The postoperative use of anti-
tumor necrosis factor (TNF) agents reduced SRFS risk 
(HR = 0.521, 95%CI: 0.300-0.904, P  = 0.02).

CONCLUSION
History of smoking, postoperative perianal disease and 
undergoing an emergency operation were independent 
risk factors for surgical recurrence. Using anti-TNF 
agents may reduce surgical recurrence.
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Core tip: Our study demonstrated the clinical feature 
and long-term prognosis of Crohn’s disease (CD) in a 
large cohort of non-Caucasian patients. We investigated 
risk factors for the postoperative recurrence of CD in a 
patient population from a single tertiary referral center. 
History of smoking, postoperative perianal disease 
and undergoing an emergency operation were found 
to be independent risk factors for surgical recurrence 
in CD. Using anti-TNF agents for these patients may 
reduce surgical recurrence. These findings indicate 
that affected patients with CD may benefit from close 
postoperative surveillance and probably from the early 
administration of anti-TNF agents.

Yang KM, Yu CS, Lee JL, Kim CW, Yoon YS, Park IJ, Lim SB, 
Park SH, Ye BD, Yang SK, Kim JC. Risk factors for postoperative 
recurrence after primary bowel resection in patients with Crohn’
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INTRODUCTION
Crohn’s disease (CD) is a chronic inflammatory 
gastrointestinal disease with a heterogeneous disease 
course. Some patients experience low morbidity, 
whereas others need repeated operations[1]. Con­
servative medical treatment is regarded as the principal 
therapeutic approach to treat patients with CD, but the 
lifetime risk of surgical resection for patients with CD 
can be 70% to 80%[2,3]. Approximately 10% to 30% 

of patients who undergo an operation experience 
clinical recurrence during the first postoperative 
year, and more than 60% experience during the first 
postoperative decade. Surgical recurrence rates at 5 
and 10 years have been reported as 20% to 25% and 
34% to 49%, respectively[4,5]. Thus, to provide optimal 
patient care, it is important to be able to predict which 
patients have a higher risk of recurrence.

A range of possible risk factors thought to impact 
the surgical recurrence rate have been investigated: 
age at diagnosis, sex, smoking behavior, duration 
of disease before surgery, family history, behavior 
of disease (perforating or non-perforating disease), 
history of medication (use of 5-aminosalicylic acid, 
corticosteroids, immunomodulators or anti-tumor 
necrosis factor (anti-TNF) agents), priority of operation 
(emergency or elective), presence of granulomas 
in the resected bowel specimen, length of resected 
bowel, technique of anastomosis used in the surgery 
and postoperative complications[6,7]. However, such 
studies on risk factors have largely been inconclusive 
owing to different patient populations and clinical 
manifestations.

In this study, we investigated risk factors for the 
postoperative recurrence of CD, as determined by 
the need for an additional operation, in a patient 
population from a single tertiary care center.

MATERIALS AND METHODS
Patients
Patients who underwent intestinal resection for CD at 
Asan Medical Center (Seoul, Korea) between January 
2000 and December 2010 were enrolled in this 
retrospective study. A total of 401 patients underwent 
intestinal resection for pathologically confirmed CD 
during the study period. Exclusion criteria included a 
history of previous bowel surgery, such as small or 
large bowel resection or strictureplasty, a concurrent 
or previous history of other malignancies, and patients 
who have had follow up for a short period of time 
(< 12 mo). A total of 260 patients were included 
in our analysis (Figure 1). The following variables 
were retrospectively reviewed from the prospectively 
collected database for these patients: demographics, 
preoperative disease characteristics, disease 
phenotype (Montreal classification)[8], any history 
of perianal disease (e.g., an abscess or fistula), the 
presence of extraintestinal manifestations, a history of 
smoking, comorbidity, the operative approach (open 
or laparoscopy), operative indications (perforating 
or non-perforating), the rate of stoma formation, 
the reoperation rate, the duration of follow-up, 
postoperative complications and regimens of pre- and 
post-medical treatment. 

The study protocol was approved by the institutional 
review board of Asan Medical Center (registration no: 
2016-1139), in accordance with the Declaration of 
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Helsinki.
Assessment and follow-up
CD distribution was assessed based on pathological 
and intraoperative findings, radiologic imaging using 
a small bowel series (SBS), abdomen and pelvis 
computed tomography (CT), CT enterography, 
magnetic resonance imaging (MRI) enterography and 
colonofiberscopy (CFS). Perianal disease included 
stricture, fistula or an abscess in the perianal area, 
anal canal or perirectal space at any time during 
the course of CD. After primary intestinal resection, 
reassessment was performed by CT enterography, 
MRI enterography or CFS after 6 to 12 mo. Surgical 
recurrence was defined as a repeated operation for 
pathologically confirmed CD on any part of the bowel 
or a repeated operation for pathologically confirmed 
anastomotic disease, including instances where the 
small bowel was diseased at the anastomosis or the 
stoma site. Clinical recurrence was defined as the 
recurrence of CD-related symptoms, confirmed by 
objective signs of radiology or endoscopy findings. 
As this was a retrospective study the Crohn’s disease 
Activity Index (CDAI) and Rutgeerts’ score were not 
available.

Medical treatment of CD
Our medical treatment policy for treating CD was 
based on a step-up approach, with more potent 
therapies added if patients became unresponsive to 
first-line or less toxic agents, as described in a previous 
report from our institution[9]. The use of anti-TNF 
agents in this study was less frequent than in Western 
studies because of the strict Korean government 
health insurance reimbursement policy during our 
study period. During this period, two anti-TNF agents 
(infliximab and adalimumab) were available in Korea.

Statistical analysis
Survival curves were plotted using the Kaplan-
Meier method and compared using the log-rank test. 
Multivariate analyses for survival that included the 
variables that showed statistical significance in the 
log-rank test were performed using Cox proportional 
hazards model with a 95%CI to assess the risk factors 
associated with surgical recurrence-free survival (SRFS) 
and clinical recurrence-free survival (CRFS). Statistical 
significance was defined as P < 0.05; all analyses were 
performed using SPSS software version 21 (IBM Corp., 
Armonk, NY).

RESULTS
Patient characteristics
The clinicopathological characteristics of the patients are 
summarised in Tables 1 and 2. The median follow-up 
time for the 260 patients was 101 mo (range, 12-193 
mo). The interval between the first intestinal resection 
and clinical recurrence was 64 mo (range, 12-148 mo) 

and the interval between the first intestinal resection 
and surgical recurrence was 77.5 mo (range, 15-149 
mo).

Elective operations were performed for 210 (80.8%) 
patients; the remaining 50 (19.2%) patients underwent 
emergency operations because of generalised peritonitis 
or severe obstruction. Among 260 patients, 122 
(46.9%) patients had perianal disease before first 
surgery. Of these, 42 (34.4%) patients had perianal 
disease after first operation. Because of the strict 
Korean government health insurance reimbursement 
policy, only 27 (10.4%) patients treated with anti-TNF 
agents before first surgery, and 17 (63%) patients 
continued anti-TNF agents after first operation. 
Antibiotics such as ciprofloxacin or metronidazole 
were administered to 163 patients (62.7%) in case 
of infectious complications such as intra-abdominal 
abscess, perianal abscess or fistula before first 
surgery. All the patients who underwent first surgery 
used antibiotics for a certain period of time. During the 
follow-up period, three patients (1.5%) experienced 
colorectal cancer, one patient experienced lung cancer 
(0.4%).

Montreal classification of the patients
The majority (215/260, 82.7%) of the patients 

were diagnosed between the ages of 17 and 40 years, 
with 9.6% experiencing childhood onset of CD (≤ 
16 years) and 7.7% diagnosed as older adults (> 
40 years). Montreal classifications were distributed 
as follows: 43.5% exhibited disease in the terminal 
ileum region (L1), 41.2% in the ileocolon (L3) and 
14.6% in the colon region (L2); 67% had penetrating 
disease (B3, fistula, abscess or perforation), 31% had 
stricturing disease (B2) and 2% had inflammatory 
disease (B1, non-stricturing and non-penetrating). 
Because these patients were treated with surgical 
intervention, proportion of disease behavior was 
different from the whole patients with CD in Korea. 
Disease behavior of whole CD patients at diagnosis 
was inflammatory (B1) in 1591 patients (77.1%), 
stricturing (B2) in 174 (10.3%), and penetrating (B3) 
in 211 (12.6%)[9].

Clinical and surgical recurrence
Clinical recurrence occurred in 1.9%, 24.2% and 68.3% 
of the patients at 1, 5 and 10 years, respectively, after 
the first intestinal resection (Figure 2). In multivariate 
analysis (Table 3), history of smoking, presence 
of perianal disease after the first operation and 
undergoing an emergency operation were associated 
with CRFS.  

During the follow-up period, 66 patients (25.4%) 
underwent a second intestinal resection for disease 
recurrence. Among these, 13 (20%) patients un­
derwent a third intestinal resection, four patients 
(31%) a fourth and one patient (25%) a fifth. The 
cumulative rate of surgical recurrence was 1.1%, 9.2% 
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presence of perianal disease after the first intestinal 
resection (HR = 1.715, 95%CI: 1.005-2.926, P = 
0.048); in addition, the risk was reduced with the 
postoperative use of anti-TNF agents (HR = 0.521, 
95%CI: 0.300-0.904, P = 0.020). Younger age at 
diagnosis seemed to be associated with an increased 
risk of surgical recurrence, but it was not statistically 
significant (HR = 3.512, 95%CI: 0.944-13.068, P 
= 0.065). However, no impact on SRFS was found 
for disease location, presence of postoperative 
complications, length of resected small bowel, 
perforating disease or preoperative duration of the 
disease. Azathioprine and 6-mercaptopurine did not 
demonstrate a clear clinical effect for the prevention of 
surgical recurrence after the first intestinal resection.

Discussion and conclusions
The increasing tendency in Korea over the past few 
decades calls for more attention to be paid to the 
natural course of CD in these newly developed disease 
population. Our study demonstrated the clinical feature 
and long-term prognosis of CD in a large cohort of 
non-Caucasian patients. 

Korean patients with CD differ from Western 
patients in sex distribution (a predominance of men), 
disease location (a lower proportion of isolated colonic 
disease) and the occurrence of perianal fistula (a 
higher incidence)[10,11]. Although the pathogenesis of 
CD is largely unknown, differences have been reported 
in susceptibility genes and phenotypic features of CD 
between Asian and Western populations. For example, 
NOD2 or ATG16L1, which are regarded as well-

and 36.4% at 1, 5 and 10 years, respectively, after the 
first operation (Figure 1). In univariate analysis, the 
presence of perianal disease after the first operation, 
undergoing an emergency operation and postoperative 
use of anti-TNF agents were all associated with SRFS.

Multivariate analysis revealed the following risk 
factors for SRFS (Table 3): undergoing the first 
resection as an emergency operation (HR = 2.431, 
95%CI: 1.394-4.240, P = 0.002), history of smoking 
(HR: 1.798, 95%CI: 1.088-2.969, P = 0.022) and the 

Patients who underwent intestinal
resection for CD

(n  = 401)

1st operation
at outside hospital

(n  = 103)

Previous bowel surgery
at ASAN medical center

(n  = 19)

Concurrent or previous
other malignancy

(n  = 13)

Follow up < 12 mo
(n  = 6)

260 Patients were included

Figure 1  Inclusion criteria.
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Figure 2  Cumulative rate of clinical and surgical recurrence.
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established CD susceptibility genes among Caucasians, 
are not replicated in Asians, whereas the association of 
TNFSF15 with CD is stronger in Koreans and Japanese 
than in Caucasians[12,13].

The surgical recurrence rate was 25% to 45% 10 
years after the first intestinal resection[14,15], although 
postoperative clinical recurrence occurred earlier 
during the disease course. Our study found that 
cumulative surgical and clinical recurrence rates were 
36.4% and 68.4%, respectively, at 10 years after the 
first intestinal resection. 

Our study demonstrated that patients with CD 
who had a higher risk of surgical recurrence after 
primary bowel surgery were those who underwent 
the first resection as an emergency operation, those 
with history of smoking and those with postoperative 
perianal disease. The use of postoperative anti-TNF 

agents seemed to reduce surgical recurrence.
Korean patients with CD show higher incidence 

of perianal disease than Western patients[9]. Previous 
study in our center[11], perianal fistulas occurred in 
46.8% of patients. Also, the cumulative frequency 
of perianal fistula was 54.3% after 15 years. These 
results are in contrast to those of Western studies in 
which the cumulative frequency of perianal fistula 
in patients with CD attending referral centers was 
reported to be 13%-38%[16]. Furthermore, the 
presence of perianal disease was one of the predictors 
of postoperative recurrence, as has been suggested by 
previous studies in Asian population[17-19]. Gao et al[17] 
also assessed risk factors for surgical recurrence and 
advocated perianal CD correlated with a higher clinical 
recurrence rate. Korean CD patients with perianal 
disease had a higher risk of surgical recurrence[18,20]. 
The present study showed that patients with CD who 
developed perianal disease after the first resection 
had a high risk of surgical and clinical recurrence, 
indicating that these patients had a poor disease 

Variables Number of patients

(n  = 260)
SEX
   Male 187 (71.9)
   Female   73 (28.1)
Follow-up period, month     101 (12-193)
Age at diagnosis     23 (12-74)
Age at 1st  operation    28 (15-74)
Age at 2nd operation     34 (22-59)
Montreal classification
Age at diagnosis, yr
   A1 ( ≤ 16) 25 (9.6)
   A2 (17-40) 215 (82.7)
   A3 ( > 40) 20 (7.7)
Location 
   L1 (Terminal ileum)  113 (43.5)
   L2 (Colon)   38 (14.6)
   L3 (Ileocolon) 107 (41.2)
   L4 (Isolated upper disease)   2 (0.8)
Behavior 
   B1 (Inflammatory)   6 (2.3)
   B2 (Stricturing)   80 (30.8)
   B3 (Penetrating) 174 (66.9)
Family history (Crohn's disease)   7 (2.7)
Presence of extraintestinal manifestation  20 (7.7)
Perianal disease 
   at diagnosis 122 (46.9)
   after 1st operation   62 (23.8)
History of smoking   70 (26.9)
   Current smoker 12 (4.6)
   Ex-smoker    58 (22.3)
   Non-smoker  190 (73.1)
Preoperative use of medication
   Anti-TNF   27 (10.4)
   5-ASA  223 (85.8)
   Steroid  147 (56.5)
   Immunomodulator1  128 (49.2)
   Antibiotics2  128 (49.2)
Malignancy  163 (62.7)
   Colorectal cancer    3 (1.2)
   Lung cancer    1 (0.4)

Table 1  Demographic and clinical characteristics of the 
patients undergoing intestinal resection n  (%)

1Use of azathioprine/6-mercaptopurine or methotrexate; 2Ciprofloxacin 
or metronidazole.  EIM: Extraintestinal  manifestation;  5-ASA: 
Aminosalicylates; TNF: Tumor necrosis factor.

Table 2  Operative details and outcomes n  (%)

Variables Number of patients
(n  = 266)

Operative approach
   Open  215 (82.7)
   Laparoscopy    45 (17.3)
Type of operation
   Elective  210 (80.8)
   Emergency   50 (19.2)
Indication for 1st operation
   Perforating  167 (64.2)
   Non-perforating    93 (35.8)
OP name
   ICR    85 (32.7)
   RHC    72 (27.7)
   SB R&A    49 (18.8)
   TC/STC    32 (12.3)
   TPC/APR 19 (7.3)
   Others   3 (1.2)
Type of anastomosis
   Handsewn   5 (1.9)
   Stapled  225 (86.5)
   Permanent stomy   28 (10.8)
Postoperative use of medication
   Anti-TNF    95 (36.5)
   5-ASA 244 (93.8)
   Steroid    82 (31.5)
   Immunomodulator  220 (84.6)
Presence of complication   58 (22.3)
   Wound infection  17 (6.5)
   Anastomosis leakage  12 (4.6)
   Intra-abdominal abscess  11 (4.2)
   Entero-cutaneous fistula    7 (2.7)
   Bleeding    4 (1.5)
   Ileus    3 (1.2)
   Others   4 (1.5)
Time to clinical recurrence, mo 64 ± 29.8
Time to surgical recurrence, mo 77.5 ± 30.8

ICR: Ileocecal resection; RHC: Right hemicolectomy; SB R&A: Small bowel 
resection and anastomosis; TC: Total colectomy; STC: Subtotal colectomy; 
TPC: Total proctocolectomy; Others: Segmental resection of colon.
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outcome after the primary operation. Similarly, despite 
a wide variation on reported risk of recurrence, the 
presence of perianal disease is thus considered to be 
a risk factor for postoperative recurrence in Caucasian 
population[3,21,22]. The presence of perianal disease is 
a sign of an increased inflammatory process and this 
may also influence intestinal CD.

Most patients with CD can be operated on electively, 
with only few patients requiring acute surgical 
intervention. In the present study, an indication for an 
emergency first intestinal resection was significantly 
associated with surgical recurrence. Riss et al[23] 
reported that an urgent indication for surgery was 
found to be significantly associated with the rate of 
surgical recurrence. Another retrospective study of 116 
consecutive patients undergoing their first ileocolectomy 
at a large Austrian referral centre between 1997 and 
2006 demonstrated that urgent index ileocolectomy 
increased the risk of repeat surgery approximately 
six-fold[24]. An emergency presentation could be a 
sign of a significant lack of an immune response to 
the on-going inflammation, making an emergency 
operation necessary. Furthermore, preoperative 
work up and intraoperative evaluation were limited 
in emergency situation and an emergency operation 
was usually performed by less experienced surgeons. 
As a consequence, these patients may be prone 
to developing early recurrence after the surgical 
treatment.

Smoking is the most widely recognized envi­
ronmental risk factor for the initiation and recurrence 
of Crohn’s disease[25]. Sutherland et al[26], reported that 
the 5- and 10-year recurrence rates were significantly 
higher in smokers (36% and 70%) than in non-
smokers (20% and 41%; OR = 2.1, P = 0.007). 
Indeed, smoking is a significant predictive risk factor 

for all types of recurrences: endoscopic, clinical and 
surgical[6,27]. Cottone et al[25], conducted multivariate 
analyses to examine predictive factors for three 
types of recurrence (clinical, endoscopic and surgical 
recurrences) after primary surgery. They found that 
smoking was an independent significant factor for 
clinical, endoscopic and surgical recurrence. In the 
present study, history of smoking was significant risk 
factor for clinical and surgical recurrence. 

Another important finding was that postoperative 
exposure to anti-TNF agents significantly reduced 
the likelihood of surgical recurrence. The introduction 
of anti-TNF agents has significantly changed the 
treatment strategy for CD. Recent studies have 
shown that anti-TNF agents reduced postoperative 
recurrence[28-30]. In the present study, postoperative 
use of anti-TNF agents seemed to reduce the risk of 
reoperation, indicating that medical treatment is one of 
the important factors affecting surgical recurrence[31]. 
A randomised controlled trial was able to demonstrate 
clearly an advantage of anti-TNF agents in maintaining 
clinical remission in patients with CD[32]. 

Immunomodulators such as azathioprine or 6-MP 
has been widely used, and several studies[33,34] showed 
that immunomodulators could reduce rate of surgery. 
Similarly, previous study [9] in our center revealed that 
early use of immunomodulators was independently 
related to the decreased surgery rate (P = 0.01). 
However, because immunomodulators were generally 
used after first surgery, it is difficult to determine their 
impact on decreasing the postoperative recurrence. In 
present study, 85% of patients used azathioprine or 
6-MP after first surgery and use of immunomodulator 
showed no significant difference in postoperative 
recurrence. More recently, these drugs are used 
in combination with anti-TNF drugs to decrease 

Yang KW et al.  Risk factors for postoperative recurrence in CD

Table 3  Univariate and multivariate analysis of factors associated with surgical and clinical recurrence free survival after 1st intestinal 
resection 

Univariate Multivariate
P value HR 95%CI P value

Clinical recurrence free survival
Type of operation 0.001a 0.002a

   Elective 1
   Emergency 1.856 1.246-2.763
Perianal disease after the 1st operation 0.077 1.446 1.005-2.081 0.047a

History of smoking 0.001a 1.727 1.220-2.444 0.002a

Surgical recurrence free survival
Age at diagnosis, yr 0.097 0.065
   A1 ( ≤ 16) 3.512 0.944-13.068
   A2 ( 17-40) 1.547 0.475-5.036
   A1 ( > 40)
Type of operation 0.001a 0.002a

   Elective 1
   Emergency 2.431 1.394-4.240
Perianal disease after the 1st operation 0.056 1.715 1.005-2.926 0.048a

History of smoking 0.047a 1.798 1.088-2.969 0.022a

Postoperative use of anti-TNF 0.016a 0.521 0.300-0.904 0.02a

 aP < 0.05; HR: Hazard ratio.
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their immunogenicity and increase anti-TNF drug 
concentrations.

Antibiotics have not been shown to be effective 
for induction and maintenance of remission for active 
CD. The best data for antibiotics are in the short-term 
treatment of perianal disease and in combination with 
anti-TNF[35]. Aside from these indications, antibiotics 
should really be used to treat the inflammatory 
complications of CD such as enteric fistula or abscess. 
The main limitations to using these agents long 
standing are antibiotic resistance and side effect.

Surgical recurrence rates differ immensely between 
studies. One reason could be that there is crossover 
with a period of rapidly changing management options, 
both medical and surgical. Stapled anastomosis has 
now virtually replaced the hand-sewn technique in 
the majority of centres performing surgery for CD. 
Stapled anastomosis following ileocecal resection is 
an example, as it has been reported to be safe and 
feasible in patients with CD[36], with a few studies 
demonstrating a lower incidence of anastomotic 
recurrence after stapled functional rather than hand-
sewn end-to-end anastomosis[37]. The vast majority 
of patients in the present study (225/230, 97.8%) 
received a stapled anastomosis. Among them, 210 
patients (93.3%) received a functional end-to-end 
anastomosis with linear stapler, with 15 patients (6.7%) 
receiving an end-to-end or a side-to-end anastomosis 
with circular stapler. Only 5 patients (2.2%) received 
a hand-sewn anastomosis because of severe bowel 
edema or dilatation.

Several other risk factors for postoperative re­
currence have been found over the past decades, 
such as a family history of CD, perforating type, 
younger age at diagnosis, the type of anastomotic 
configuration, sex, disease location, and the presence 
of postoperative complications[15,38,39], but none of 
these factors was associated with an increased risk for 
repeat surgery in the present analysis. 

The present study had several limitations. First, 
the number of patients was relatively small. Owing 
to this limited study population, we were unable to 
demonstrate an increased risk of recurrence when 
there were known risk factors such as a perforating 
type disease, family history and a presence of 
complication. As this study was retrospective in 
design, there was no standardised follow-up protocol 
of endoscopy or image study for the patients who 
underwent primary bowel resection.

However, relatively large cohort of patients in Korea 
was included in this study with near complete follow 
up, so that these results showed a clinical importance 
in Asian population. 

In conclusion, our present referral center study of 
long-term course of CD in Korea revealed a several 
factors that were significantly associated with a higher 
risk for surgical recurrence: the initial surgery as an 
emergency, history of smoking and the presence of 
perianal disease after the first intestinal resection. Anti-

TNF agents seemed to reduce surgical recurrence. 
These findings indicate that affected patients with CD 
may benefit from close postoperative surveillance and 
probably from the early administration of anti-TNF 
agents.
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