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Abstract
After surgery for Crohn’s disease (CD), early endoscopic 
lesions are frequently observed despite no symptomatic 
recurrence. The severity of lesions found at postopera-
tive endoscopy is reported to be a strong predictive fac-
tor for future clinical recurrence. If endoscopic lesions 
in the early postoperative period can be reduced with 
medications, symptomatic recurrence will likely be de-
layed and decreased. Before the introduction of biologic 
therapies, various medications were used for the main-
tenance of clinical remission after surgery; however, few 
demonstrated consistent efficacy. Infliximab is a recom-
binant anti-tumor necrosis factor-α antibody. Although 
infliximab is one of the most effective medications in 
the management of CD, its efficacy for early endoscopic 
lesions after surgery has not yet been assessed. The 
author and colleagues recently conducted a prospective 
study in order to investigate the impact of infliximab 
on early endoscopic lesions after resection for CD. We 
found that infliximab therapy showed clear suppressive 
effects on clinical and endoscopic disease activity in pa-
tients with early endoscopic lesions after resection.
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INTRODUCTION
Crohn’s disease (CD) is a chronic relapsing, remitting in-
flammatory bowel disease, the cause of  which remains un-
known. Nearly 80% of  patients with CD require surgery 
during their lifetime[1]. CD can be palliated but not cured 
by surgery because inflammation tends to return in areas 
adjacent to those that were previously removed. Postop-
erative recurrence is common, and many patients require 
repeat operations. Reoperation rates for recurrence are 
reported to be 10%-35% at 5 years, 20%-45% at 10 years 
and 45%-55% at 20 years[1].

Although postoperative recurrence is common in CD, 
the determinants of  disease recurrence remain speculative. 
Several patients with CD experience frequent recurrences 
while others have prolonged periods of  remission after 
surgery. Identifying risk factors for postoperative recur-
rence would be useful to identify patients at a high risk 
of  progressive recurrence and to determine strategies for 
medical therapy after surgery.

RISK FACTORS FOR POSTOPERATIVE 
RECURRENCE
The author and colleagues have conducted systematic 
reviews and meta-analyses of  clinical trials reporting on 
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surgical outcomes for CD in order to determine risk fac-
tors for postoperative recurrence[1-5].

Smoking
The most significant factor affecting postoperative recur-
rence of  CD is smoking. In a meta-analysis[2], 16 studies 
encompassing 2962 patients including 1425 non-smokers 
(48.1%), 1393 smokers (47.0%) and 137 ex-smokers (4.6%) 
were investigated. Smokers had significantly higher clini-
cal recurrence than non-smokers [odds ratio (OR): 2.15, 
95% confidence interval (CI): 1.42-3.27]. Smokers were 
also more likely to experience surgical recurrence within 
5 years (OR: 1.06, 95% CI: 0.32-3.53) and 10 years (OR: 
2.56, 95% CI: 1.79-3.67) of  follow-up compared to non-
smokers. There was no significant difference between ex-
smokers and non-smokers in the reoperation rate at 10 
years or in the rate of  postoperative acute relapses. In 
other clinical trials[6,7], quitting smoking reduced the recur-
rence rate in patients with CD.

Indication for surgery
In one meta-analysis[3], 13 studies reported on 3044 pa-
tients, 1337 (43.9%) of  whom had perforating disease 
(perforation, fistula or abscess) and 1707 (56.1%) had 
non-perforating indications for surgery. The probability of  
reoperation for recurrence was found to be significantly 
higher in patients with perforating indications compared 
to those with non-perforating indications [hazard ratio 
(HR): 1.50, 95% CI: 1.16-1.93]. The indication for reop-
eration in CD tends to be the same as the primary opera-
tion, i.e. perforating disease tends to re-present as perfo-
rating disease, and non-perforating as non-perforating.

Granuloma in the specimen
In a recent meta-analysis[4], 21 studies reported 2236 
patients with CD, of  whom 1050 (47.0%) had granulo-
mas (granulomatous group) and 1186 (53.0%) had no 
granulomas (non-granulomatous group). The number of  
recurrences and reoperations was found to be significantly 
higher in the granulomatous group compared to the non-
granulomatous group (OR: 1.37, 95% CI: 1.02-1.84 and 
OR: 2.38, 95% CI: 1.43-3.95, respectively).

Duration of disease before surgery
A number of  studies have shown a higher risk of  post-
operative recurrence when the duration of  the disease 
before surgery was short[1]. There were, however, differ-
ent definitions of  “short” among the studies.

Anastomotic configuration
The author and colleagues conducted a meta-analysis to in-
vestigate the impact of  anastomotic type on the incidence 
of  perianastomotic recurrence[5]. Eight studies reporting 
on 661 patients who underwent 712 anastomoses, of  
which 383 (53.8%) were sutured end-to-end anastomosis 
and 329 (46.2%) were other anastomotic configurations 
were included. There was no significant difference between 
the anastomotic configurations in perianastomotic recur-

rence and reoperation for perianastomotic recurrence. 
Furthermore, a recent randomized controlled trial (RCT)[8] 
compared endoscopic and symptomatic recurrence rates 
between patients who had stapled side-to-side anastomosis 
and hand-sewn end-to-end anastomosis. The endoscopic 
recurrence rate was 42.5% in the end-to-end anastomosis 
group compared with 37.9% in the side-to-side anastomo-
sis group (not significant). The symptomatic recurrence 
rate was 21.9% in the end-to-end anastomosis group com-
pared with 22.7% in the side-to-side anastomosis group 
(not significant). Based on these results, the anastomotic 
technique following bowel resection does not seem to af-
fect postoperative recurrence.

Other factors
The following factors do not seem to be predictive of  
postoperative recurrence: age at onset of  disease, sex, 
family history of  CD, anatomical site of  disease, length 
of  resected bowel, blood transfusions and postoperative 
complications[1].

In summary, risk factors for postoperative recurrence 
are smoking, perforating disease and granuloma in the 
resection specimen.

ENDOSCOPIC FINDINGS AFTER SURGERY
Rutgeerts et al[9] reported that recurrent lesions were ob-
served endoscopically in the neo-terminal ileum (the proxi-
mal site of  the ileocolonic anastomosis) within 1 year of  
resection in 73% of  patients, although only 20% of  the 
patients had symptoms. Three years after surgery, the endo-
scopic recurrence rate increased to 85% and symptomatic 
recurrence occurred in 34%. In their study[9], patients with 
severe endoscopic lesions within 1 year after resection de-
veloped early clinical recurrence. In contrast, patients with 
no or mild endoscopic lesions had a low frequency of  sub-
sequent clinical recurrence. The severity of  the endoscopic 
inflammation in the neo-terminal ileum during the first year 
after resection was found to be a reliable predictive risk fac-
tor for future clinical recurrence.

The Rutgeerts score is a well-established endoscopic 
scoring system based on examination of the neo-terminal 
ileum; i0: no lesions; i1: < 5 aphthous lesions; i2: > 5 
aphthous lesions with normal mucosa between lesions, or 
skip areas of  larger lesions or lesions confined to < 1 cm 
from the ileocolonic anastomosis; i3: diffuse aphthous ile-
itis with diffusely inflamed mucosa; and i4: diffuse inflam-
mation with larger ulcers, nodules, and/or narrowing[9]. 
This scoring system is widely used in clinical practice, and 
endoscopic recurrence after resection for CD is defined as 
a score of  i2, i3, or i4.

The author and colleagues[10] conducted a prospective 
study to investigate the relationship between endoscopic 
findings in the neo-terminal ileum (the proximal site of  
the anastomosis) and subsequent clinical recurrence rates 
following ileocolonic resection for CD. Forty patients who 
had maintained clinical remission defined as CD activity in-
dex (CDAI)[11] < 150 with 3 g/d mesalamine during 6 mo  
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after ileocolonic resection were studied. Six months af-
ter surgery, ileo colonoscopy was performed, and the 
endoscopic activity score in the neo-terminal ileum was 
determined according to the Rutgeerts score. All patients 
were regularly monitored, and clinical disease activity was 
assessed. Clinical recurrence was defined as CDAI ≥ 150. 
Corticosteroids, immunosuppressants or tumor necrosis 
factor (TNF)-α blocking agents were not given unless 
there was clinical recurrence. Six months after surgery, 
the endoscopic scores were i0 or i1 in 27 patients, i2 in 7 
patients, i3 in 4 patients, and i4 in 2 patients. There was 
a significant positive correlation between the endoscopic 
severity of  the neo-terminal ileum 6 mo after surgery and 
the clinical recurrence rate during the following 1 year 
(Figure 1). From these results, the assessment of  endo-
scopic lesions in the neo-terminal ileum appeared to be 
valuable for predicting subsequent clinical recurrence after 
ileocolonic resection for CD. Patients who postoperatively 
develop early endoscopic lesions despite mesalamine 
therapy do not benefit from continuing mesalamine. For 
such patients, more aggressive therapies such as TNF-α 
blocking agents should be considered. Thus, the early 
endoscopic inflammation in the neo-terminal ileum after 
ileocolonic resection is a suitable model to investigate the 
pathogenesis of  CD, and also to evaluate new therapeutic 
modalities for prevention of  progressive recurrence.

MEDICAL TREATMENT FOR PREVENTION 

OF POSTOPERATIVE RECURRENCE
Mesalamine, antibiotics, immunosuppressants, elemental 
diet
A Cochrane systematic review[12] was conducted to inves-
tigate the efficacy of  medical therapies for the prevention 
of  postoperative recurrence of  CD. Twenty-three RCTs 
that compared medical therapy with placebo or other 
medical agents for the prevention of  recurrence were in-
cluded. Mesalamine therapy was associated with a signifi-
cantly reduced risk of  clinical recurrence [relative risk (RR): 

0.76, 95% CI: 0.62-0.94, number needed to treat (NNT) 
= 12], and severe endoscopic recurrence (RR: 0.50, 95% 
CI: 0.29-0.84, NNT = 8) when compared with placebo. 
Nitroimidazole antibiotics appeared to reduce the risk of  
clinical recurrence (RR: 0.23, 95% CI: 0.09-0.57, NNT = 4) 
and endoscopic recurrence (RR: 0.44, 95% CI: 0.26-0.74, 
NNT = 4) when compared with placebo. However, these 
agents were associated with a higher risk of  serious ad-
verse events (RR: 2.39, 95% CI: 1.5-3.7). Azathioprine/6-
mercaptopurine (6-MP) was also associated with a sig-
nificantly reduced risk of  clinical recurrence (RR: 0.59, 
95% CI: 0.38-0.92, NNT = 7) and severe endoscopic 
recurrence (RR: 0.64, 95% CI: 0.44-0.92, NNT = 4) when 
compared with placebo. Neither agent had a higher risk 
than placebo of  serious adverse events. When compared 
to azathioprine/6-MP, mesalamine was associated with a 
higher risk of  any endoscopic recurrence (RR: 1.45, 95% 
CI: 1.03-2.06), but a lower risk of  serious adverse events 
(RR: 0.51, 95% CI: 0.30-0.89).

The author and colleagues[13] conducted a prospective 
non-RCT to investigate the impact of  enteral nutritional 
therapy with elemental diet on postoperative recurrence 
of  CD. After resection, 20 patients continuously received 
enteral nutritional therapy (EN group), and 20 had neither 
nutritional therapy nor food restriction (non-EN group). 
In the EN group, an elemental diet was infused through a 
nasogastric tube in the night-time, and low fat foods were 
taken in the daytime. The clinical recurrence rate during 
1-year follow-up was significantly lower in the EN group 
than in the non-EN group (5% vs 35%). One year after 
surgery, the endoscopic recurrence rate was also signifi-
cantly lower in the EN group than in the non-EN group 
(30% vs 70%). We found that enteral nutrition significantly 
reduced postoperative clinical and endoscopic recurrences. 
However, an RCT with a larger number of  patients is nec-
essary to assess the definite efficacy of  enteral nutritional 
therapy for the prevention of  postoperative recurrence.

Infliximab
Infliximab is a recombinant anti-TNF-α antibody, and it 
reduces intestinal inflammation in patients with CD by 
binding to and neutralizing TNF-α on the cell membrane 
and in the blood, and by destroying TNF-α producing 
cells. Infliximab is indicated for treatment of  moderately 
to severely active CD for the reduction of  signs and sym
ptoms in patients who have an inadequate response to 
conventional medications. In maintenance studies[14-16], a 
re-treatment regimen of  infliximab can provide long-term 
suppression of  disease activity in patients with CD. At the 
present time, infliximab is one of  the most effective medi-
cations in the management of  CD. However, the impact 
of  infliximab on recurrence in the postoperative setting 
had not yet been reported.

Recently, Sorrentino et al[17] conducted a prospective 
pilot study, in which infliximab was administered after 
surgery along with low-dose methotrexate, while controls 
were treated with mesalamine alone. Infliximab was given 
as an intravenous infusion (5 mg/kg), with an intravenous 
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100 mg bolus of  hydrocortisone starting from 2 wk af-
ter surgery, followed by standard maintenance treatment 
(2, 6, and then every 8 wk) and therapy with low-dose 
methotrexate (10 mg/wk, orally). Patients in the control 
group were given mesalamine-coated tablets, 800 mg 3 
times daily, starting from 2 wk after surgery. In the group 
treated with infliximab and low-dose methotrexate, none 
of  7 patients had endoscopic or clinical recurrence during 
2 years after surgery. In contrast, in the group treated with 
mesalamine, only 4 of  the 16 patients (25%) were disease 
free during 2 years after surgery. Among 12 patients with 
recurrent disease, 7 had endoscopic recurrence, while 5 
had both endoscopic and clinical recurrences.

Subsequently, Regueiro et al[18] conducted a random-
ized, double-blind, placebo-controlled trial. Twenty-
four patients with CD who had undergone ileocolonic 
resection were allocated to receive intravenous infliximab  
(5 mg/kg, n = 11), administered within 4 wk of  surgery 
and continued for 1 year, or placebo (n = 13). The prima-
ry endpoint was endoscopic recurrence (Rutgeerts score 

of  i2, i3, or i4) at 1 year. Secondary end points were clini-
cal recurrence (CDAI > 150) and histologic recurrence 
(scoring system according to D’Haens[19]). The endoscopic 
recurrence rate at 1 year was significantly lower in the in-
fliximab group (9.1%) compared with the placebo group 
(84.6%). There was a non-significantly lower proportion 
of  patients with clinical recurrence in the infliximab group 
(20.0%) compared with the placebo group (46.2%). The 
histologic recurrence rate at 1 year was significantly lower 
in the infliximab group (27.3%) compared with the pla-
cebo group (84.6%). From these results, 1-year infliximab 
treatment after surgery was effective for preventing endo-
scopic and histologic recurrences of  CD. Albeit a small 
sample size, this study provides the strongest evidence for 
the efficacy of  postoperative infliximab therapy.

EFFICACY OF INFLIXIMAB FOR EARLY 
ENDOSCOPIC LESIONS
Infliximab may be useful for the prevention of  postop-
erative recurrence of  CD[17,18]. However, this new agent 
cannot be recommended for all patients after surgery be-
cause of  potential adverse events and high medical costs. 
A number of  patients can maintain remission without 
medications or with mesalamine after surgery as shown in 
our study[10]. Infliximab should be used for patients at high 
risk of  postoperative recurrence. Although smoking and 
perforating disease are risk factors for recurrence[1-3], these 
parameters are not so useful and are of  limited use in 
clinical practice. A more practical predictor of  postopera-
tive recurrence is the severity of  endoscopic inflammation 
in the early postoperative period[9,10].

Recently, the author and colleagues[20] conducted a pro-
spective pilot study to investigate the efficacy of  infliximab 
on early endoscopic recurrence after ileocolonic resection. 
Twenty-six patients maintaining clinical remission (CDAI 
< 150) with mesalamine (Pentasa® 3 g/d) after surgery 

showed endoscopic recurrence (Rutgeerts score of  i2, i3, 
or i4) in the neo-terminal ileum at 6 mo postoperatively 
(study baseline). Patients were then allocated to one of  3 
treatment groups. In Japan, azathioprine and infliximab 
maintenance therapy was approved by the Ministry of  
Health, Labor and Welfare quite recently (in June 2006, 
and November 2007, respectively). During the first study 
period (from January 2005 to June 2006), patients were 
continuously treated with mesalamine (Pentasa® 3 g/d)  
(mesalamine group, n = 10) for the following 6 mo. Dur-
ing the second period (from June 2006 to June 2007), 
azathioprine therapy (Imuran® 50 mg/d) was used (aza-
thioprine group, n = 8), and during the last period (from 
June 2007 to May 2008), infliximab therapy (Remicade®  
5 mg/kg, every 8 wk) was introduced (infliximab group, n 
= 8). In each treatment group, administration of  azathio-
prine or infliximab was started at 6 mo after surgery, and 
then continued for 6 mo. At baseline and 6 mo later, endo-
scopic examination was conducted for all patients. During 
the 6-mo observation, no patients in the infliximab group, 
3 (38%) in the azathioprine group, and 7 (70%) in the me-
salamine group developed clinical recurrence (CDAI ≥ 
150, P = 0.01). At 6 mo, endoscopic inflammation was im-
proved in 75% of  patients in the infliximab group, 38% in 
the azathioprine group, and 0% in the mesalamine group 
(P = 0.006). Complete mucosal healing was achieved in 
38% of  patients in the infliximab group, 13% in the aza-
thioprine group, and 0% in the mesalazine group (P = 
0.10). These results clearly showed that infliximab therapy 
reduced clinical and endoscopic disease activity in patients 
with early endoscopic recurrence after surgery.

Our infliximab therapy was started at 6 mo after 
surgery when endoscopic recurrence was confirmed[20]. 
However, our clinical and endoscopic disease activity at 1 
year after surgery was similar to that in Regueiro’s study[18]. 
These results indicate that a 6-mo postoperative observa-
tion period does not adversely affect the efficacy of  inf-
liximab. It is reasonable to identify patients who require 
infliximab treatment according to endoscopic findings at 
6 mo after surgery.

Sorrentino et al[21] studied 12 consecutive patients who 
maintained clinical and endoscopic remission with main-
tenance infliximab (5 mg/kg) for 24 mo after surgery, and 
whose infliximab treatment was discontinued. At 4 mo 
after discontinuation of  infliximab, 10 of  the 12 patients 
(83%) developed endoscopic recurrence (Rutgeerts score 
of  i2, i3, or i3). The 10 patients were treated again with 
infliximab (3 mg/kg, every 8 wk), and then mucosal in-
tegrity was restored and maintained for 1 year. From their 
findings, long-term maintenance therapy with infliximab 
is required to maintain mucosal integrity in patients after 
surgery for CD. However, a dose of  3 mg/kg (a 40% re-
duction from the standard dose) was sufficient to avoid 
endoscopic recurrence.

Management strategy for prevention of postoperative 
recurrence
Our management strategy for the prevention of  recur-
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rence after ileocolonic resection is presented in Figure 2.  
As a Cochrane review[12] has shown that azathioprine and 
6-MP are effective for preventing post-operative recur-
rence, for patients with known risk factors for recurrence 
such as smoking, perforating disease, and multiple pre-
vious resections, treatment with azathioprine or 6-MP 
should be started soon after surgery. Patients without 
these risk factors are treated with mesalamine. At 6 mo 
after surgery, ileo colonoscopy should be conducted in all 
patients, and the severity of  macroscopic inflammation 
in the neo-terminal ileum assessed. In patients with no or 
mild endoscopic lesions (Rutgeerts score of  i0 or i1), cur-
rent management can be continued. However, we recom-
mend repeat endoscopic examination 6 mo later for early 
detection of  endoscopic lesions. For patients who devel-
op early endoscopic lesions (Rutgeerts score of  i2, i3, or 
i4) at 6 mo after surgery despite optimal mesalamine or 
immunosuppressant therapy, infliximab treatment should 
be considered.

CONCLUSION
Infliximab therapy showed clear suppressive effects on 
clinical and endoscopic disease activity in patients with 
early endoscopic lesions after ileocolonic resection for CD. 
These data strongly suggest that infliximab can delay the 
timing of  postoperative recurrence and reduce recurrence 
rates by improving endoscopic inflammation. Patients with 
early endoscopic lesions are good candidates for infliximab 
therapy after surgery. However, RCTs with a larger number 
of  patients and a longer duration of  follow-up are neces-
sary to more accurately evaluate the efficacy of  infliximab 
in early endoscopic lesions after surgery for CD.
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