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Purpose: Perianal lesions are common in Crohn disease, but their clinical course is unpredictable. Nevertheless, predict-
ing the clinical course after surgery for perianal Crohn disease (PCD) is important because repeated operations may de-
crease patient’s quality of life. The aim of this study was to predict the risk of reoperation in patients with PCD.
Methods: From September 1994 to February 2010, 377 patients with PCD were recruited in twelve major tertiary univer-
sity-affiliated hospitals and two specialized colorectal hospitals in Korea. Data on the patient’s demographics, clinical fea-
tures, and surgical outcomes were analyzed.
Results: Among 377 patients, 227 patients were ultimately included in the study. Among the 227 patients, 64 patients un-
derwent at least one reoperation. The median period of reoperation following the first perianal surgery was 94 months. 
Overall 3-year, 5-year, and 10-year cumulative rates of reoperation-free individuals were 68.8%, 61.2%, and 50.5%, respec-
tively. In multivariate analysis (Cox-regression hazard model), reoperation was significantly correlated with an age of on-
set less than 20 years (hazard ratio [HR], 1.93; 95% confidence interval [CI], 1.07–3.48; P = 0.03), history of abdominal 
surgery (HR, 1.99; 95% CI, 1.08–3.64; P = 0.03), and the type of surgery. Among types of surgery, fistulotomy or fistulec-
tomy was associated with a decreased incidence of reoperation in comparison with incision and drainage (HR, 0.19; 95% 
CI, 0.09–0.42; P < 0.001).
Conclusion: Young age of onset and a history of abdominal surgery were associated with a high risk of reoperation for 
PCD, and the risk of reoperation were relatively low in fistulotomy or fistulectomy procedures.
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INTRODUCTION

Crohn disease (CD) is an idiopathic chronic inflammatory bowel 
disease, characterized by various and unpredictable clinical 
courses. Recently, according to local epidemiologic studies, the 
incidence of CD has been increasing in Korea [1, 2]. Perianal in-
volvement in CD, which includes skin tags, hemorrhoids, anal fis-
sures or ulcers, perianal abscesses, perianal fistulas, and anorectal 
strictures, is a common and troublesome complication because it 
can seriously decrease a patient’s quality of life. The reported inci-
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dence of perianal involvement in CD varies widely from approxi-
mately 10% to 80% [3-5]. Perianal complications can develop at 
anytime during the course of the disease, and in approximately 
10%–17% of patients, perianal problems precede the diagnosis of 
CD [6, 7]. Various surgical procedures from minimal interven-
tion, such as incision and drainage, to a proctectomy are required, 
depending on the disease’s severity and type.

CD is characterized by transmural bowel involvement, any-
where from the mouth to the anus, which can lead to the develop-
ment of a fistula, particularly in the perianal area. A perianal 
Crohn fistula should be considered as a distinct disease pheno-
type, different from luminal fistulizing CD, because it is associated 
with colonic involvement of CD instead of small bowel involve-
ment [8]. Moreover, the general clinical course of CD with peri-
anal disease seems to be more aggressive. If a fistula is present at 
the initial diagnosis, the disease is likely to progress more rapidly 
from inflammatory to stricturing or penetrating complications. 
Because of these potential complications, more advanced medical 
therapies, such as immunosuppressive agents, anti-tumor necrosis 
factor (anti-TNF) treatment, or surgical interventions, may be re-
quired [9-11].

To date, many clinical studies have attempted to predict the risk 
factors for intestinal resection or recurrence after primary surgery 
in patients with CD. Unfortunately, the results have been incon-
sistent, and most of the clinical and epidemiological studies have 
been based on Western populations, despite an increasing inci-
dence of CD in Asian countries, including Korea. In addition, the 
amount of available data on the risk factors of reoperation after 
perianal surgery for CD is relatively small compared to the avail-
able data on the risk factors of reoperation after abdominal sur-
gery for CD patients. Considering that the incidence of perianal 
CD (PCD) requiring surgery ranges from 25% to 30% [12, 13], 
predicting the clinical course after surgery for PCD is very impor-
tant. Reoperations may increase the risk of sphincter injury, which 
can subsequently devastate the patient’s quality of life. Thus, the 
aim of this study was to predict the risk factors for reoperation in 
Korean patients with PCD.

METHODS

Patient inclusion
From September 1994 to February 2010, 377 patients with peri-
anal CD were recruited at 12 major tertiary university-affiliated 
hospitals and 2 colorectal-specializing hospitals in Korea and were 
considered for inclusion in this study. Age at diagnosis, disease 
behavior, and location were categorized according to the Mon-
treal classification. Data on the patients’ demographics, clinical 
features, and surgical outcomes were analyzed to evaluate the risk 
factors for reoperation for PCD. The factors included in this study 
protocol were decided at a meeting of the ‘inflammatory bowel 
disease (IBD) Study Group of The Korean Society of Coloproctol-
ogy, which was held before data collection started. The data were 

initially collected for the 377 patients, 32 cases were excluded be-
cause of incomplete demographic data, and then among the re-
maining 345 patients, 118 patients with a history of anal surgery 
for perianal disease were excluded (Fig. 1). Therefore, 227 patients 
who underwent perianal surgery for PCD for the first time were 
included in this study. During the follow-up period after the first 
operation, the rate of reoperation was investigated, and the data 
were analyzed to determine the risk factors for reoperation.

Statistical analysis
We used the SPSS ver. 15.0 (SPSS Inc., Chicago, IL, USA) for our 
statistical analyses. The Kaplan-Meier method was used to esti-
mate the cumulative reoperation rate after primary perianal sur-
gery. In the univariate analyses, the log rank test was used to de-
termine differences in the distributions. In the multivariate analy-
ses, factors that seemed to have a significant impact on the time to 
event-free survival (log rank P < 0.1) were entered into a Cox pro-
portional hazards model to test for independent significance of 
their effects, while simultaneously adjusting for multiple factors. 
Significance was accepted at a P-value of less than 0.05 for all tests.

RESULTS

Baseline characteristics (Table 1)
The median age at the diagnosis of CD was 20 years old (range, 
11–76 years), and males were more common than females (male: 
female = 1.99:1). Family history of the disease was confirmed in 
only 1.6% of the patients. At the time of diagnosis, ileocolic type  
(61.5%), and the nonstricturing and the nonpenetrating types 
were the most common (72.0%) when classified according to the 
disease distribution and clinical behavior. Seventy-five of the 227 
patients (33%) underwent abdominal surgery before anal surgery. 
The most common type of fistula was an intersphincteric fistula 
(39.2%), followed by a transsphincteric fistula (25.3%).

During the follow-up period (median, 41 months; range, 3–131 
months), 64 patients underwent at least one reoperation (28.2%). 

A total of 377 PCD patients were 
enrolled in 14 medical institutions

(1994.10–2010.2 )

 345 PCD patients 

Incomplete demographic data (n = 32)

Past history of perianal surgery (n = 118)

 227 PCD patients who underwent 
perianal surgery for the first time

Fig. 1. Flow chart for patient inclusion.
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The median time to reoperation following perianal surgery was 
94 months. The overall 3-year, 5-year, and 10-year cumulative 
free-of-reoperation rates were 68.8%, 61.2%, and 50.5%, respec-
tively (Fig. 2).

Univariate and multivariate analyses
In the univariate analysis, the following factors were statistically 
significant: age at onset less than 20 years, defecation difficulty, a 
history of mesalamine medication, and the type of fistula surgery 
(log rank P < 0.05). A history of abdominal surgery was margin-
ally significant (P < 0.06) (Table 2). These factors were subse-
quently entered into a Cox proportional hazards model to test if 
they had significant independent effects.

In the multivariate analysis, reoperation was significantly corre-
lated with an onset age less than 20 years (hazards ratio [HR], 
1.93; 95% confidence interval [CI], 1.07–3.48; P = 0.03), a history 
of abdominal surgery (HR, 1.99; 95% CI, 1.08–3.64; P = 0.03), 
and the type of surgery. Among the types of surgery, compared 
with incision and drainage, the fistulotomy and the fistulectomy 
were associated with a decreased incidence of reoperation (HR, 
0.19; 95% CI, 0.09–0.42; P < 0.001) (Table 3).

DISCUSSION

We know that perianal complications are common in patients 
with CD; however, the reported incidence of PCD varies widely. 
In the literature, the incidence rate ranges from approximately 
13% to 27% in population-based studies and from 35% to 45% in 
studies from tertiary referral centers [4, 5, 7]. Some surgical 

Table 1. Baseline characteristics of the patients (n = 227)

Characteristic Value

Age at diagnosis of CD (yr) 20 (11–76)

Sex

   Male:female 151:76

Location of abdominal CD

   Ileal 24/213 (11.3)

   Colic 58/213 (27.2)

   Ileocolic 131/213 (61.5)

Clinical features of abdominal CD

   Nonstricturing, nonpenetrating 152/211 (72.0)

   Stricturing 22/211 (10.4)

   Penetrating 37/211 (17.5)

Anal involvement 123/211 (58.3)

Family history 3/188 (1.6)

History of abdominal surgery

   1 52/227 (22.9)

   ≥2 23/227 (10.1)

History of anti-TB medication 39/186 (21.0)

Symptom

   Anal discharge 174/217 (80.2)

   Anal pain 163/195 (83.6)

   Anal bleeding 24/170 (14.3)

   Difficulties in defecation 24/171 (14.1)

   Pruritus 2/165 (1.2)

Rectal inflammation 101/214 (47.2)

Type of fistula

   Submucosal 6/193 (3.1)

   Intersphincteric 76/193 (39.2)

   Transsphincteric 49/193 (25.3)

   Suprasphincteric 11/193 (5.7)

   Extrasphincteric 32/193 (16.5)

   Atypical 19/193 (10.3)

History of medication before surgery

   Mesalamine 193/215 (89.8)

   Corticosteroids 56/191 (29.8)

   Immnunosuppressants 100/195 (51.3)

   Antibiotics 142/200 (71.0)

   Biologic agents 11/184 (5.8)

Type of surgery

   Incision and drainage 68/226 (30.1)

   Seton 68/226 (30.1)

   Fistulectomy/fistulotomy 90/226 (39.8)

Values are presented as median (range) or number (%).
CD, Crohn disease; TB, tuberculosis.

Fig. 2. Kaplan-Meier curve demonstrating the free of surgical recur-
rence rate as a function of time after perianal surgery for perianal 
Crohn disease.
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groups have reported incidence rates as high as 78% [3]. Accord-
ing to the data from Korea, the incidence of perianal CD is about 
37% to 50% [14-16]. This wide variation in incidence rates may 

be due to selection bias. To minimize such errors, we attempted to 
include patients from various hospitals in our medical referral 
system, such as colorectal-specializing hospitals and secondary 
and tertiary referral hospitals. This is the first multicenter study 
analyzing the risk factors for reoperation in patients with PCD in 
Korea.

Although PCD is a surgical challenge, surgical intervention is in-
dispensible for some patients with PCD, such as those with symp-
tomatic perianal abscesses, perianal fistulas, or anal stricture. The 
primary goals of surgery in patients with PCD are to cure the peri-
anal disease and to preserve continence. Therefore, knowledge of 
the appropriate indicators of surgery and an ability to predict the 
postoperative clinical course are very important because repeated 
operations may increase the risk of sphincter injury, which can 
have a subsequent devastating effect on the quality of life. 

Despite a multitude of clinical studies, possible risk factors for re-
currence in PCD remain poorly defined. According to previous 
studies on abdominal CD, a variety of factors are suspected of be-
ing associated with the risk of repeat surgical treatment, including 
the female sex, perianal disease, upper gastrointestinal bowel in-
volvement, and penetrating or stricture disease. The only factor to 
be confirmed is smoking [17-21]. Patients with CD who smoke 
have been reported to have a 2.5-fold increased risk of surgical re-
currence [18]. In a multicenter study conducted by the ‘Korean 
Study Group for IBD’, young age, stricturing behavior, intra-ab-
dominal abscess, emergency surgery, and delayed diagnosis after 
surgery were identified as possible risk factors for repeat abdominal 
surgery in luminal CD patients [22]. However, clinical studies con-
cerning the risk factors for reoperation in PCD patients are rare. 

An early age at diagnosis is known to be associated with more 
complicated CD. Some studies have suggested that a younger age 
at diagnosis (<20 years) is associated with greater small bowel in-
volvement, more stricturing disease, and a higher frequency of 
surgery [23]. According to our results, young onset age is not only 
associated with a more complicated clinical course and a more 
frequent need for surgical intervention but also seems to be asso-
ciated with poor surgical outcome after perianal surgery for PCD. 
Therefore, one should be cautious in pursuing perianal surgery in 

Table 2. Univariate analysis

Characteristic
Patients with 
reoperation

Patients without 
reoperation

Log rank
P-value

Age at diagnosis of CD < 20 yr 37/64 (57.8) 68/163 (41.7) 0.02

Sex 

   Male:female 42/22 (1.91:1) 109/54 (2.02:1) 0.89

Location of abdominal CD 0.13

   Ileal 9/60 (15.0) 15/153 (9.8)

   Colic 20/60 (33.3) 38/153 (24.8)

   Ileocolic 31/60 (51.7) 100/153 (65.4)

Clinical features of abdominal CD 0.11

   Nonstricturing, nonpenetrating 42/60 (70.0) 110/151 (66.2)

   Stricturing 3/60 (5.0) 19/154 (12.3)

   Penetrating 15/60 (25.0) 22/154 (14.3)

Anal involvement 33/60 (55.0) 90/152 (59.2) 0.52

History of abdominal surgery 22/64 (34.4) 30/163 (18.4) 0.06

Symptom

   Anal discharge 50/62 (80.6) 124/155 (80.0) 0.94

   Anal pain 50/57 (87.7) 113/138 (81.9) 0.16

   Anal bleeding 7/49 (14.3) 17/121 (14.0) 0.95

   Difficulties in defecation 11/53 (20.8) 15/122 (12.3) 0.03

   Pruritus 0/48 (0) 2/117 (1.7) 0.55

Rectal inflammation 27/61 (44.3) 74/153 (48.4) 0.80

Type of fistula 0.59

   Submucosal 1/54 (1.9) 5/139 (3.6)

   Intersphincteric 16/54 (29.6) 60/139 (43.2)

   Transsphincteric 14/54 (25.9) 35/139 (25.2)

   Suprasphincteric 4/54 (7.4) 7/139 (5.0)

   Extrasphincteric 11/54 (20.4) 21/139 (15.1)

   Atypical 9/54 (16.7) 11/139 (7.9)

History of medication

   Mesalamine 64/66 (97.0) 133/153 (86.9) 0.05

   Corticosteroids 21/61 (34.4) 37/134 (27.6) 0.58

   Immnunosuppressants 30/60 (50.0) 72/139 (51.8) 0.98

   Antibiotics 42/62 (67.7) 101/142 (71.1) 0.84

Biologic agents 3/56 (5.4) 8/132 (6.0) 0.79

Type of surgery 0.002

   Incision and drainage 29/64 (45.3) 39/162 (24.1)

   Seton 20/64 (31.3) 48/162 (29.6)

   Fistulectomy/fistulotomy 15/64 (23.4) 75/162 (46.3)

Values are presented as number (%).
CD, Crohn disease.

Table 3. Multivariate analysis

Variable P-value HR (95% CI)

Age at diagnosis of CD < 20 yr 0.03 1.93 (1.07–3.48)

History of abdominal surgery 0.03 1.99 (1.08–3.64)

Difficult defecation 0.33 1.47 (0.68–3.22)

Mesalamine medication 0.07 3.72 (0.90–15.88)

Type of surgery <0.001

   Incision and drainage - -

   Seton 0.10 0.57 (0.29–1.12)

   Fistulectomy/fistulotomy <0.001 0.19 (0.09–0.42)

CI, confidence interval; HR, hazard ratio; CD, Crohn disease.
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PCD. Moreover, considering that perianal problems predate the 
diagnosis of CD in approximately 10%–17%, one should be care-
ful in addressing complicated perianal diseases, particularly those 
of young patients.

In our study, the CD patients who had previously undergone ab-
dominal surgery showed higher incidences of reoperation after 
perianal surgery. Some reports have suggested that PCD is a risk 
factor for abdominal CD reoperation [17, 18]; therefore, an inter-
esting finding is that the history of abdominal surgery for CD can 
be inversely associated with an increased risk of reoperation for 
PCD. Regueiro et al [20]. reported, in their randomized controlled 
study, that administration of anti-TNF after an intestinal resection 
effectively prevented the recurrence of CD. We wonder if adminis-
tration of anti-TNF after intestinal resection will be effective in 
preventing perianal operations as well as abdominal reoperations.

Although conservative treatment is generally recommended for 
patients with CD perianal fistulas, patients with simple perianal 
fistulas without proctitis may be treated with a fistulotomy or a 
fistulectomy, with reported healing rates of up to 85% [24, 25]. In 
our study, we found that a fistulotomy and a fistulectomy were as-
sociated with a decreased incidence of reoperation in comparison 
with incision and drainage. However, we should be careful in in-
terpreting these results because surgical procedures are individu-
alized depending on the severity and the complexity of the peri-
anal disease. For example, in a case with more infiltrative ab-
scesses or complex fistulas, aggressive treatment such as a fistulot-
omy or a fistulectomy is not indicated. In fact, our study was in-
tended to evaluate the clinical course of PCD, not to compare the 
effectiveness of each surgical procedure.

Our study has some limitations. First, missing data caused by 
incomplete follow-up made the interpretation of the results diffi-
cult and confusing. In some items, such as clinical symptoms, dis-
ease location, and family history, the rates of missing data were 
more than 10%. This study was retrospective, and data were col-
lected from multiple hospitals; therefore, further review of the 
collected data was not possible. Second, although smoking was 
reported to be one of the most important factors that could affect 
the prognosis for CD, smoking habits were not investigated in our 
study. Third, whether medications such as immunosuppressive or 
anti-TNF agents had been administered before or after surgery 
and how long those medications had been used was unclear. In 
particular, postoperative anti-TNF was a promising treatment in 
some reports concerning small bowel CD [20]; therefore, a large-
scale, controlled study should be completed to evaluate its post-
operative effectiveness in treating patients with PCD. Unfortu-
nately, our results did not show a significant difference in reopera-
tion rates between patients treated and those not treated with 
anti-TNF. However, the number of patients who used anti-TNF 
was very small (5.8%) in our study because biologic agents were 
not widely available in Korea during our study period.

In conclusion, we found that a young onset age (<20 years) and 
a history of abdominal surgery were associated with a high risk of 

reoperation for perianal CD. In addition, the risk of reoperation 
was relatively low in the patients who had undergone a fistulot-
omy or a fistulectomy.
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