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Abstract
AIM: To assess the long-term efficacy of seton drain-
age with infliximab maintenance therapy in treatment 
of stricture for perianal Crohn’s disease (CD).

METHODS: Sixty-two patients with perianal CD who 
required surgical treatment with or without infliximab 
between September 2000 and April 2010 were identified 
from our clinic’s database. The activities of the perianal 
lesions were evaluated using the modified perianal CD 
activity index (mPDAI) score. The primary endpoint was 
a clinical response at 12-15 wk after surgery as a short-
term efficacy. Secondary endpoints were recurrence 
as reflected in the mPDAI score, defined as increased 
points in every major element. The clinical responses 
were classified as completely healed (mPDAI = 0), 

partially improved (mPDAI score decreased more than 
4 points), and failure or recurrence (mPDAI score in-
creased or decreased less than 3 points). 

RESULTS: There were 43 males and 19 females, of 
whom 26 were consecutively treated with infliximab 
after surgery as maintenance therapy. Complete heal-
ing was not seen. Failure was seen in 10/36 (27.8%) 
patients without infliximab and 4/26 (15.4%) patients 
with infliximab (P  = 0.25). Partial improvement was 
seen in 26/36 (72.2%) patients without infliximab and 
22/26 (88.5%) patients with infliximab (P  = 0.25). 
Short-term improvement was achieved in 48/62 (77.4%) 
patients. Although the mPDAI score improved signifi-
cantly with surgery regardless of infliximab, it decreased 
more from baseline in patients with infliximab (50.0%) 
than in those without infliximab (28.6%), (P  = 0.003). 
In the long-term, recurrence rates were low regardless 
of infliximab in patients without anorectal stricture. In 
patients with anorectal stricture, cumulative recurrence 
incidences increased gradually and exceeded 40% at 5 
years regardless of infliximab. No efficacy of infliximab 
treatment was found (P  = 0.97). Although the cumula-
tive rate of ostomy creation was also low in patients 
without stricture and high in patients with stricture, no 
protective efficacy was found with infliximab treatment (P  
= 0.6 without stricture, P = 0.22 with stricture).

CONCLUSION: Infliximab treatment was demonstrated 
to have short-term efficacy for perianal lesions. Long-
term benefit with infliximab was not proven, at least in 
patients with anorectal stricture. 
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INTRODUCTION
In recent years, infliximab (IFX), an IgG1 murine-human 
chimeric monoclonal antibody against tumor necrosis 
factor-alpha, has been recognized to be an effective treat-
ment for active perianal fistula with Crohn’s disease (CD)[1]. 
However, in the ACCENT Ⅱ trial, the closure of  fistulas 
after the initial three IFX infusions occurred in 63% of  
patients at week 14, but decreased to 36% at week 54 with 
every 8 wk maintenance therapy and a high abscess for-
mation rate (15%) was also seen[2]. 

The placement of  setons and drains prior to IFX ther-
apy is generally recognized as the best combination thera-
py, and it allows for control of  fistula healing and preven-
tion of  abscess formation[3]. However, the efficacy of  IFX 
with surgical treatment in perianal CD is controversial, 
and mainly short-term efficacy has been suggested[4,5]. 
Moreover, most lesions of  perianal CD are complicated 
by anorectal stricture that could affect the high recurrence 
rate and the risk for further ostomy creation. Although a 
further, large and long-term prospective study is needed 
for proper evaluation, the aim of  this study was to assess 
the short and long-term efficacy of  seton drainage in rela-
tion to IFX maintenance therapy with or without anorec-
tal stricture for perianal CD retrospectively in advance of  
a longer duration prospective study. 

MATERIALS AND METHODS
Patients
The clinical records of  131 patients with a perianal CD le-
sion who required surgical treatment between September 
1995 and April 2010 were reviewed retrospectively. The 
surgical indications for all patients were limited to only a 
perianal lesion. Of  these, 62 patients were identified from 
our out patients clinical records that were appreciable in 
detail of  symptoms for assigning a modified perianal CD 
activity index (mPDAI) score, and these demographics and 
relevant medical details were recorded retrospectively[6].

Patients on concomitant therapy that included cortico-
steroid and immunosuppressive agents were excluded from 
this study. Patients who did not use these agents postoper-
atively or used them after recurrence were included. Most 
patients were treated with oral antibiotics, including metro-
nidazole, ciprofloxacin, or cefcapene pivoxil hydrochloride 
hydrate, before surgery as conservative treatment and after 
surgery as combination therapy. All patients were given a 
second-generation cefem intraoperatively. 

Surgical procedure
Fistulas were classified by the method described by Parks 
et al[7]. At surgery, fistula tracts were thoroughly curetted, 
the abscess cavities were sufficiently drained and rubbed 
with a surgical spoon. Soft silastic or Teflon-coated vessel 
tape was inserted along the fistula tracts and tied loosely 
to facilitate drainage where appropriate as seton drainage. 
Anal dilation with the index finger was also performed 
in patients with stricture at surgery. Setons were removed 
in the outpatient clinic if  the infection resolved on MRI 
findings and left in place if  there were continuing signs 
of  infection. The patients with incidental lesions as super-
ficial fistulas were treated with conventional fistulotomy 
and excluded from this study. 

Infliximab maintenance therapy
Initial IFX infusions (5 mg/kg) were administered within 
2 wk from seton drainage (0 wk), and consecutive infu-
sions were administered 2 wk and 6 wk later. This was 
continued as maintenance therapy every 8 wk. The pa-
tients who were given episodic infusions or could not be 
maintained on consecutive infusions due to adverse ef-
fects were not included in this study. Anal dilatation was 
performed in all patients with anorectal stricture preced-
ing initial IFX infusion. 

Assessments
The activities of  perianal lesions were evaluated using 
the perianal CD activity index (PDAI)[6]. The PDAI score 
is a 5-point index that detects changes in perianal status. 
The five major elements were the degrees of  discharge, 
pain or restriction of  living activity, restriction of  sexual 
activity, type of  perianal disease, and induration. Scores 
ranged from 0 to 20, with higher scores indicating more 
severe disease activity. Since the mPDAIs were reviewed 
from clinical records retrospectively in this study, the ele-
ment of  sexual function was not included, and the score 
ranged from 0 to 16.  

The primary endpoint was a clinical response at 12- 
15 wk after surgery. The effective response was defined 
as at least a one point or greater reduction in every major 
element from baseline at week 12 as a short-term efficacy 
(a decrease of  more than 4 points on the mPDAI score). 
Secondary endpoints were recurrence as reflected in the 
mPDAI score, defined as increased points in every major 
element (an increase of  more than 4 points). The clinical 
responses were classified as completely healed (mPDAI = 
0), partially improved (mPDAI score decreased more than 
4 points), and failure (mPDAI score increased or decreased 
less than 3 points). Anorectal stricture was defined as the 
forefinger could not pass through during digital examina-
tion due to fibrotic changes.

Statistical analysis
Unless otherwise indicated, all numerical data are ex-
pressed as the median and range. Differences in patient’s  
characteristics and mPDAI improvement rates with or 
without IFX were analyzed using the c2 test or the Mann-
Whitney U-test. Evaluation of  the change in mPDAI score 
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Short-term efficacies 
Complete healing was not seen in any patients. Failure 
was seen in 10/36 (27.8%) patients without IFX and 4/26 
(15.4%) patients with IFX (P = 0.25). Partial improvement 
was seen in 26/36 (72.2%) patients without IFX and 22/26 
(88.5%) patients with IFX (P = 0.25). Short-term improve-
ment was achieved in 48/62 (77.4%) patients. The mPDAI 
scores improved significantly with surgery regardless of  
IFX treatment: from 13.5 (9-16) before surgery to 9.5 (4-14) 
after surgery without IFX; from 11 (8-15) before surgery 
to 6 (1-10) with IFX (P < 0.01) (Figure 1). The rates of  
improving mPDAI score from baseline were greater in 
patients with IFX - 50.0% (0-90%) - than in those without 
IFX -28.6% (0%-60%); (P = 0.003) (Figure 2).

Long-term efficacies
In the long-term, recurrences were low regardless of  IFX 
in patients without anorectal stricture (not significant, P = 
0.4) (Figure 3). However, in patients with stricture, cumula-
tive recurrence incidences increased gradually and exceed-
ed 40% at 5 years in both groups (Figure 4). IFX treatment 
was not found to be effective (P = 0.97). Although the 
cumulative rate of  ostomy creation was also low in patients 
without stricture and high in patients with stricture, no 
protective efficacy was found with IFX treatment (P =0.6 
without stricture, P = 0.22 with stricture) (Figures 5 and 
6).The patients’ present statuses are shown in Table 2. Of  
these, 12 patients required abdominoperineal resection 
(APR), and 14 patients required Hartmann’s procedure. 
There were no significant differences in rates and duration 
from initial surgery to ostomy creation with or without 
IFX treatment.

 Two patients without IFX treatment were diagnosed 
as having carcinoma in anorectal fistula and required 
APR. They had an 8.1- and 10.2-year history of  perianal 
CD, respectively. Both cases demonstrated highly ad-
vanced disease and recurred within 2 years after APR.

DISCUSSION
CD is a chronic inflammatory bowel disease of  unknown 
etiology, characterized by fissuring ulcers and segmental 
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Table 1  Patients' characteristics  n  (%)

Surgery + infliximab (n  = 26) Surgery alone (n  = 36) P  value

Male:Female 16:10  27:9  0.26

Age at initial surgery (median years and range) 27.5 (16-55) 27.5 (16-41)  0.73

Duration from onset of perianal lesion (median month and range)          45 (2.5-275.5)          120 (26.5-339.5) < 0.01
Duration from initial surgery for perianal lesion 

       28.2 (0.57-62.4)       74.5 (7.4-218.9) < 0.01
(median month and range)
Types of fistula
   Intrasphincteric    7 (26.9)    4 (11.1)   0.11
   Transsphincteric  12 (46.2)  16 (44.4)   0.89
   Suprasphincteric    4 (15.4)    8 (22.2) 0.5
   Extrasphincteric    3 (11.5)    8 (22.2)   0.28
Anorectal stricture  19 (73.1)  21 (58.3)   0.23

was analyzed using Wilcoxon’s signed rank test. The cumula-
tive maintained response rates or ostomy creation rates were 
compared using a log-rank test with Kaplan-Meier analysis. 
All statistical analyses were performed with SPSS for Win-
dows, version 11.0.1. Two-tailed P values less than 0.05 were 
considered to indicate statistically significant differences.   

RESULTS
Patients demographics
Sixty-two patients who underwent surgery for perianal 
CD could be followed up at our outpatient clinic con-
secutively. There were 43 males and 19 females, and their 
median age at surgery was 27.0 (12-58) years. Of  these, 
26 patients were treated with IFX after surgery as main-
tenance therapy from April 2004. Patients’ characteristics 
are shown in Table 1. There was a high frequency of  
patients with anorectal stricture with or without IFX. 
Adverse events occurred in 7 patients, with infusion reac-
tions as minor events. No major events related to IFX 
were seen in this series.
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Figure 1  Individual modified perianal Crohn’s disease activity index 
scores in patients before surgery and 12-15 wk after surgery with or with-
out infliximab. The modified perianal Crohn's disease activity index (mPDAI) 
scores improved significantly with surgery regardless of infliximab (IFX) treat-
ment: from 13.5 (9-16) before surgery to 9.5 (4-14) after surgery without IFX; 
from 11 (8-15) before surgery to 6 (1-10) with IFX (P < 0.01).

Data are numbers with percentage in parentheses unless otherwise indicated.
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transmural inflammation of  the gastrointestinal tract. 
Perianal fistulas are a frequent manifestation of  CD, 
and the prevalence ranges from 20% to 50%[8]. Medical 
approaches, with metronidazole, ciprofloxacin, azathio-
prine, or 6-mercaptopurine, and surgical approaches 
have been involved in combination therapy[9-11]. These 
therapies have been suggested to have a short-term 
benefit. Furthermore, management with loose setons, 

advancement flaps, fibrin glue, or collagen plugs has 
been reported to have a short-term benefit[12]. Though 
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Figure 2  Decreasing rate of the modified perianal Crohn’s disease activity 
index score after surgery in regards to infliximab. The squares represent 
the median value and the circles represent range plots. The rate of reduction in 
modified perianal Crohn's disease activity index (mPDAI) score from baseline 
was significantly greater in patients with infliximab (IFX) -50.0% (0%-90%) - 
than in those without IFX -28.6% (0%-60%); (P = 0.003).

Figure 5  Cumulative incidence of ostomy creation in patients without 
anorectal stricture. The cumulative incidence of ostomy creation was 25.0%/5 
years with infliximab (IFX) (n = 7) and 18.5%/5 years without IFX (n = 15), re-
spectively. 
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Figure 3  Cumulative incidence of maintaining non-recurrent status in pa-
tients without anorectal stricture. The cumulative incidence of fistula recur-
rence was 0%/5 years with infliximab (IFX) (n = 7) and 17.5%/10 years without 
IFX (n = 15), respectively. 
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Figure 4  Cumulative incidence of maintaining non-recurrent status in 
patients with anorectal stricture. The cumulative incidence of fistula recur-
rence was 53.9%/5 years with infliximab (IFX) (n = 19) and 55.0%/5 years and 
62.5%/10 years without IFX (n = 21), respectively. 
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Table 2  Present status of surgical treatment

IFX (-) IFX (+) P  value

APR 9/36 3/26 0.19
Duration from initial surgery to 
APR, median yr (range)

2.5 (0-4.3)    3.9 (1.0-4.1) 0.79

Hartmann's procedure 10/36 4/26 0.25
Duration from initial surgery to 
Hartmann, median yr (range) 

2.3 (0-7.0) 0.7 (0-2.9) 0.22

APR: Abdominoperineal resection; IFX : Infliximab.

Figure 6  Cumulative incidence of ostomy creation in patients with ano-
rectal stricture. The cumulative incidence of ostomy creation was 38.9%/5 
years with infliximab (IFX) (n = 19) and 56.5%/5 years and 83.7%/10 years 
without IFX (n = 21), respectively. 
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the conventional fistulotomy is generally avoided for 
recurrence and fecal incontinence, surgical treatment 
with loose setons has shown good results[13,14]. However, 
although the ideal goal for treatment of  perianal CD 
lesion is fistula closure and prevention of  recurrence, 
diversion with ostomy creation or APR might often be 
necessary in patients with refractory lesions. 

Recently, IFX treatment has become well established. 
However, its efficacy for perianal CD has been contro-
versial. Gaertner et al[4] reported that surgery for perianal 
CD resulted in complete healing in approximately 60% of  
patients regardless of  the use of  IFX. However, the time 
to healing was shorter and the healing rate was improved 
with surgery plus IFX. Hyder et al[5] also showed the effi-
cacy of  IFX in combination with surgery in 85% of  cases 
as measured by PDAI. Although both studies evaluated 
the short-term efficacy of  IFX plus surgery, the medium- 
or long-term results are less impressive. Also in Japan, IFX 
in combination with surgery has been recognized as the 
one of  the main treatments for perianal CD, although the 
results are controversial. Although there are many variables 
and confounding factors that were not controlled in this 
retrospective study such as concomitant antibiotics admin-
istration, surgery plus IFX treatment was demonstrated 
to have a short-term benefit compared to surgery alone in 
improving the rate of  PDAI. It is considered that IFX has 
additional effects which include a greater decrease in the 
degree of  discharge and a reduced healing period though 
the pain, restriction of  living activity and indurations could 
be improved a little with surgery alone. However, a long-
term benefit with maintenance IFX was not proven, at 
least in patients with anorectal stricture who were excluded 
from the ACCENT Ⅱ study, even with the anal dilatation 
in this series[2]. Though the surgery with IFX treatment 
had no efficacy for preventing the recurrence and the 
comparison of  ostomy creation was not significant, the p 
value was 0.08 in regard to ostomy creation in this study. 
The efficacies of  avoidance or time extension for further 
ostomy creation should be considered in a further long-
term and large prospective randomized trial.

On the other hand, prolonged inflammation in a peri-
anal fistula will cause another problem. Although the caus-
ative relationship between anorectal fistula and CD has yet 
to be determined, the epithelial regeneration and hyper-
plasia are predisposed to malignant changes, and perianal 
fistula might lead to carcinogenesis due to constant regen-
eration[15]. The carcinomas complicating CD have strikingly 
similar clinicopathologic features to ulcerative colitis with 
chronic inflammation. The increased risk of  carcinoma in 
areas of  prolonged inflammation, such as perianal lesions, 
has generally been recognized, and surveillance colonos-
copy has been recommended for carcinoma screening in 
CD[16,17]. However, such surveillance would be difficult for 
patients with severe pain and stricture of  the anorectal CD 
lesion. In general, sudden changes in clinical symptoms, 
such as increased discharge, severe pain, or progressive 
stricture, could raise the suspicion of  malignancies. Un-
fortunately, these malignancies are almost all advanced 
carcinomas when these symptoms change. Lad et al[18] sug-

gested that contrast-enhanced MRI would be helpful for 
the diagnosis of  carcinoma, but subsequent biopsy would 
be necessary. Finally, examination under anesthesia may be 
needed for accurate and early diagnosis, though there is a 
possibility of  missing the diagnosis of  occult carcinoma. 

In Japan, the incidence of  prolonged perianal CD 
has increased and the condition is associated with a risk 
of  carcinogenesis due to long-standing inflammation[19]. 
While the numbers of  CD patients with carcinomas are 
increasing, and the establishment of  an effective surveil-
lance protocol is desired, it will be difficult to develop for 
the above reasons. Furthermore, Sjödahl et al[20] suggested 
that the rectal remnant should be considered a risk factor 
for carcinogenesis. Prophylactic proctectomy may be jus-
tified in patients with persistent or recurrent perianal CD. 
Even if  the long-term efficacy of  IFX maintenance ther-
apy is proven, it will be necessary to consider whether the 
prolonged anorectal CD lesion increases carcinogenesis.

In conclusion, surgery with IFX treatment was dem-
onstrated to have short-term efficacy. However, a long-
term benefit with maintenance IFX was not proven, at 
least in patients with anorectal stricture. Maintenance IFX 
therapy for patients with anorectal stricture may be contra-
indicated, even if  anal dilatation is performed. Although 
a long-term prospective randomized trial is needed, sur-
gery with IFX treatment had less efficacy for decreasing 
the recurrence rate and prophylactic proctectomy may be 
justified in patients with persistent or recurrent perianal 
CD, especially in patients with anorectal stricture, for early 
resolution of  occult carcinogenesis.
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Applications 
Sixty-two patients were identified from our out patients clinical records that were 
appreciable in detail of symptoms for assigning a modified perianal CD activity 
index (mPDAI) score, and the demographics and relevant medical details were 
recorded retrospectively. To evaluate the efficacies of combination therapy, the 
authors reviewed the clinical records in regard to anorectal stricture.
Terminology
The activities of perianal lesions were evaluated using the perianal CD activ-
ity index (PDAI). The PDAI score is a 5-point index that detects changes in 
perianal status. The five major elements were the degrees of discharge, pain or 
restriction of living activity, restriction of sexual activity, type of perianal disease, 
and induration. Scores ranged from 0 to 20, with higher scores indicating more 
severe disease activity. Since the mPDAIs were reviewed retrospectively from 
clinical records in this study, the element of sexual function was not included, 
and the score ranged from 0 to 16.  
Peer review
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