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Abstract

Surgery still has an important role in the treatment of Crohn’s disease, and more than 70% of patients will 
require surgery at some time in their disease course, even with the best therapeutic options. Unfortunately, 
these patients have an increased risk of future reoperations in the long term (8-10 years). Recurrence is a 
common event after surgery and occurs in up to 90% of patients after one year. The natural history of 
postoperative recurrence of Crohn’s disease demonstrates that endoscopic recurrence precedes clinical 
symptoms and bowel damage that can lead to future reoperations. Several risk factors are associated with 
recurrence of Crohn’s disease, mainly smoking, perforating disease, and previous resections. The different 
strategies of prevention of endoscopic postoperative recurrence lead to better disease control after surgery. 
In this review the authors describe the risk factors associated with recurrence and debate the therapeutic 
options for prevention of postoperative endoscopic recurrence. (IBD Rev. 2016;2:13-21)
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Introduction

Over the last 15 years we have seen great 
progress in the medical management of inflam-
matory bowel diseases (IBD), ulcerative colitis 
(UC), and Crohn’s disease (CD). Despite these 
advances, surgery is still needed in the care 
of these patients. Unfortunately, approximately 
70-75% of CD patients will require surgery at 

some time in their lives, even with the best 
treatment options1-3. Thus, surgery has an im-
portant role in the management of CD. The 
main indications for surgery are based on com-
plications associated with the disease: fibrotic 
strictures, abscesses, and fistulae that often re-
quire a partial intestinal resection2-6. 

For many years, after intestinal resections, 
these patients received no therapy for a long time 
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ileum and the authors emphasized: “clinical man-
ifestations were often absent in the early stage 
of recurrence and could not be detected in ra-
diological examinations”. The authors proposed 
a classification based on these findings (Rutgeerts 
score)4,5 that is summarized in table 1. This clas-
sification was described only for endoscopic find-
ings in ileocolonic anastomosis, and is to date the 
best validated method to grade PER.

Accessing endoscopic recurrence

The gold standard method to diagnose PER 
is ileocolonoscopy with the possibility of per-
forming biopsies. With this method, physicians 
can scope the neoterminal ileum, the anasto-
mosis, and the colon. Biopsies are taken from 
inflamed areas to chase histologic recurrence. 
There is controversy regarding the best mo-
ment to perform an ileocolonoscopy, but there 
are data suggesting it can be performed from 
6-12 months after surgery.

The POCER randomized, double blind, pro-
spective study11 had a primary endpoint of PER 
rates 18 months after ileal resection, comparing 
a group using individualized therapy (active 
arm, based on colonoscopy at six months with 

and started to receive proper treatment only after 
clinical recurrence. This concept has changed 
over the years and endoscopic recurrence is 
currently an important feature to be prevented5,6.

Nowadays, there is enough evidence that these 
patients have an increased risk of future reoper-
ations and 30-70% will require a new procedure 
within 8-10 years3,4,6. This interval depends on 
some risk factors: smoking, perforating disease, 
and previous resections, which are considered 
features with an associated high risk of recur-
rence2-6. These factors have been used as pa-
rameters to guide the proper medication for 
prevention of recurrence. 

Postoperative recurrence is defined by clinical, 
endoscopic, histological, radiological, and surgi-
cal characteristics. It is very important to high-
light that postoperative endoscopic recurrence 
(PER) precedes symptoms and the severity of 
endoscopic lesions predicts the likelihood of sub-
sequent development of clinical and surgical 
recurrences4,6-10. 

Rutgeerts, et al.4,5 initially described the clas-
sification of PER after ileocolic resection with 
ileocolonic anastomosis. Currently, this classi-
fication is the most important point in the stan-
dardization of postoperative endoscopic find-
ings as early detection of endoscopic signs of 
inflammation can lead to treatment optimiza-
tion and better disease control.

In this review, the authors will describe the 
definition of PER, how it can be accessed, and 
describe the most important risk factors and the 
best strategies to prevent it. 

Definition of postoperative endoscopic 
recurrence

In 1984 Rutgeerts, et al.5 carried out a study 
to describe the findings in 114 patients after il-
eocolic resection. The endpoint was to correlate 
endoscopic findings near the anastomosis, with 
histopathological findings and the natural histo-
ry of recurrent CD. After one year, 72% of pa-
tients had recurrent CD in the neoterminal ileum. 
Early endoscopic signs of recurrence were de-
fined as small aphthous ulcers in the neoterminal 

Table 1. Detailed description of Rutgeerts score 

Rutgeerts 
score

Endoscopic description of findings 

i0 No lesions

i1 ≤ 5 aphthoid ulcers 

i2 > 5 aphthoid ulcers with normal mucosa in 
between, or normal areas between larger ulcers, 
or ulcers limited to ileocolic anastomosis 

i3 Diffuse aphthoid Ileitis with diffusely inflamed 
mucosa

i4 Diffuse inflammation with large ulcers, 
nodulations, or stenosis

Postoperative endoscopic recurrence is defined according to the 
Rutgeerts score as i2, i3 or i4. Patients with i0 or i1 are defined 
with normal mucosa, without endoscopic recurrence. Thus, early 
PER is common after resection and can occur in up to 90% of 
patients after one year6-11. Over time, clinical recurrence usually 
occurs after 2-4 years and surgical recurrence after 8-10 years.
Adapted with permission from Rutgeerts, et al.5
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the possibility of optimization) versus the best 
available therapy (control arm, with colonosco-
py only after 18 months with a single preven-
tive treatment). PER was defined as Rutgeerts 
score i2-i4. The conclusions were that individ-
ualized treatment, with the possibility of colo-
noscopy based optimization six months after 
surgery, was superior than the fixed treatment 
with the best drug based on risk factors after 
18 months. This study was essential to confirm 
that all patients after ileocolic resection for DC 
can have an optimized management based on 
an ileocolonoscopy after six months.

As ileocolonoscopy can only access colonic 
and terminal ileum recurrence, other procedures 
are needed in order to analyze recurrence in oth-
er sites. There are few papers analyzing enteros-
copy and PER. Naganuma, et al.12 analyzed 20 
patients in postoperative CD (6-12 months after 
surgery) and evaluated the lesions in the small 
bowel. An interesting finding was that the inflam-
matory lesions were in the anastomosis, but 
also in the middle and/or upper ileum, which 
demonstrates the importance of an adequate 
study of the whole small bowel, and how these 
findings could change the treatment strategy 
for recurrence. More data with a large number 
of patients is needed to better demonstrate the 
importance of enteroscopy in PER management.

Other noninvasive methods can be used to 
follow these patients, mainly faecal calprotectin 
and lactoferrin. Yamamoto13, in a recent review, 
analyzed 10 studies in which the value of faecal 
calprotectin was measured after surgery for CD. 
A total of 665 patients were included and the 
results showed an excellent correlation between 
endoscopic findings and faecal calprotectin lev-
els. The conclusion of these papers showed a 
good and sufficient sensitivity and specificity 
(> 90%) for this method to monitor PER in CD. 
They also demonstrated that predictive values 
can be used to identify patients with higher risk 
of recurrence. Another important conclusion 
was that calprotectin could be used to monitor 
response after the treatment for recurrence.

Capsule endoscopy, another tool to chase re-
currence in the small bowel, also has contradic-

tory data in terms of sensibility and specificity 
when compared to ileocolonoscopy. Beltran 
et al.14 concluded that capsule endoscopy is 
better than ileocolonoscopy in the detection of 
PER. The authors evaluated 19 patients, and 
capsule endoscopy detected recurrence in 68 
vs. 25% by ileocolonoscopy. Bourreille, et al.15 
prospectively compared ileocolonoscopy to 
capsule endoscopy in 32 patients, with two 
different observers. Ileocolonoscopy could de-
tect recurrence with 90% sensitivity and 100% 
specificity, while capsule endoscopy had 76% 
sensitivity and 90% specificity. More studies with 
wider samples are also needed in order to elu-
cidate the real importance of capsule endos-
copy in the management of PER.

Magnetic resonance imaging (MRI) has a solid 
role in the diagnosis of CD and complications. 
However, novel MRI techniques, such as mo-
tility studies, PET-MRI, molecular imaging, and 
diffusion-weighted MRI, are being investigated, 
whether for diagnosis or management of CD. 
Ordas, et al.16, in a prospective, multicenter 
study, followed 48 CD patients with active dis-
ease and compared ileocolonoscopy findings 
with MRI findings 12 weeks after the start of 
the treatment and observed “90% accuracy 
for reporting ulcer healing and 84% accuracy for 
evaluating endoscopic remission”. Grand, et al.17 
analyzed 310 patients, comparing MRI and 
ileocolonoscopy for CD, and observed that the 
sensitivity and specificity of MRI were 85 and 
80%, respectively (kappa = 0.65), whereas the 
sensitivity for detection of severe disease was 
87% in the terminal ileum. These findings put 
MRI as a promising method to detect recurrence 
after proximal small bowel surgery and more 
data, specifically in the postoperative scenario, 
are needed.

Risk factors for postoperative 
endoscopic recurrence

Patient-related factors

Smoking has consistently emerged as a very 
strong, modifiable risk factor for PER, and 
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physicians must make a determined effort to 
convince these patients to stop smoking. The 
support for this comes from several random-
ized trials.11 Reese, et al.18 in a meta-analysis 

(16 studies, 2,962 patients) showed that smok-
ers had a higher clinical recurrence rate when 
compared with nonsmokers (OR: 2.15; 95% CI: 
1.42-3.27; p < 0.001). The influence of gender, 
family history of IBD, and oral contraceptives 
remains controversial, so their role as risk fac-
tors cannot be fully addressed.

Disease-related factors

Penetrating disease, perianal involvement, 
and prior intestinal resections are the most 
important and consistent disease-related risk 
factors for recurrence. Other factors that are 
less consistent and controversial are de-
scribed, such as granulomas and myenteric 
plexus. These are not universally accepted, 
probably due to controversial results in different 
studies3,19,20.

Penetrating disease, defined as abdominal 
fistulas, abscesses, or free perforation, is 
considered an independent risk factor for re-
currence, even clinical or surgical1. Reese, et 
al.18 in a meta-analysis (13 studies) demon-
strated that the probability of surgical recur-
rence was significantly higher in patients with 
penetrating disease as compared to those 
with a non-penetrating phenotype (HR: 1.50; 
95% CI: 1.16-1.93). Another import point is 
that penetrating disease tends to recur 
again as penetrating and non-perforating as 
non-perforating disease; recurrence tends to 
be similar in accordance to the disease phe-
notype and requires repeated surgery for sim-
ilar indications21,22. 

As shown and evidenced in penetrating 
disease, perianal disease (fistulizing or lumi-
nal) has also been associated with higher 
rates of recurrence22. Buisson, et al.20 
demonstrated that perianal disease is the 
only independent risk factor for postopera-
tive recurrence, and concluded that prior in-
testinal resection is an established risk factor 

for recurrence. Furthermore, patients with a 
previous resection required more intensive 
follow-up and treatment to prevent clinical 
and surgical recurrences23.

Histological features have also been studied. 
Bressenot and Peyrin-Biroulet24 in a meta-anal-
ysis of 21 studies (n = 2,236 patients) reported 
that the number of patients with recurrence as-
sociated with further operations was higher in 
patients with granulomas as compared to those 
without this histological finding (OR: 1.37; 95% 
CI: 1.02-1.84 and OR: 2.38; 95% CI: 1.43-3.95, 
respectively). Unfortunately there is still contro-
versy if granulomas can be fully associated to 
recurrence, probably due to differences in sam-
pling and methods.

Myenteric plexitis has been considered an-
other histological feature to predict recur-
rence, even with controversial results. Four 
well-designed studies have independently 
found this characteristic to be a good predictor. 
Another important aspect is that the severity 
of the plexitis can be correlated with the sever-
ity of PER25. 

The presence of granulomas in the mesen-
teric lymph nodes was studied by Li, et al.26. 
From 194 included patients, in 23 (11.9%) the 
presence of granuloma was positive as a risk 
factor for PER (p = 0.015) as well as surgical 
recurrence (p = 0.035). The granulomas in the 
bowel wall were also analyzed, with no associa-
tion to endoscopic recurrence (p = 0.94) or sur-
gical recurrence (p = 0.56). The authors analyzed 
Cox proportional hazards regression analysis 
and concluded that granulomas in mesenteric 
lymph nodes were independently associated 
with an increased risk for PER (HR: 1.91; 95% 
CI: 1.06-3.45; p = 0.031) and surgical recurrence 
(HR: 3.43; 95% CI: 1.18-9.99; p = 0.023). 

Surgery related factors

The extension of the resected specimen is 
associated with higher rates of PER3,27. A con-
troversial point is the definition of “extensive 
small bowel resection”, commonly referred to 
as segments longer than 50 cm, this meaning 
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a high risk for recurrence. Limited resections 
used to be associated with similar clinical and 
surgical recurrence rates when compared to 
wider resections, as shown by Fazio, et al.28. 
No difference in clinical and surgical recurrences 
was detected between patients randomly as-
signed to undergo 2 cm (limited) versus 12 cm 
(extended) resection margins. Moreover, no 
significant difference in recurrence rates was 
noted among those with residual microscopic 
disease. 

Other operation-related factors, such as 
perioperative blood transfusion postoperative 
complications, hand sewn end-to-end anas-
tomosis versus stapled side-to-side anasto-
mosis, and laparoscopic versus open sur-
gery, have conflicting data regarding the 
influence on recurrence rates, but are usual-
ly considered as non influential factors on 
recurrence3,19,20. 

Prevention of endoscopic recurrence

Conventional therapy

Aminosalicylates

Sulphasalazine was not proved to be effec-
tive in preventing PER in CD29. Regarding me-
salazine, at least five randomized controlled 
trials (versus placebo) were performed (time of 
follow-up 3-24 months). Only in two of them a 
significant statistical benefit was seen. The larg-
est trial enrolled 318 patients and found no dif-
ference in clinical PER rates between mesala-
zine (4 g/day) and placebo after 18 months 
(24.5 vs. 31.4%, respectively; p = 0.10). Pooled 
data of these five trials were evaluated in a 
meta-analysis7. Compared with placebo, me-
salazine was associated with a significantly 
reduced risk of clinical recurrence (RR: 0.76; 
95% CI: 0.62-0.94; number needed to treat 
[NNT] = 12), and severe (Rutgeerts score i3 
and i4) endoscopic recurrence (RR: 0.50; 95% 
CI: 0.29-0.84; NNT = 8). However, any endo-
scopic recurrence was not significantly re-
duced by mesalazine. Moreover, mesalazine 

was inferior to azathioprine/6-mercaptopurine 
(AZA/6-MP) in preventing any endoscopic re-
currence, but had a lower risk of serious ad-
verse effects. Thus, the current evidence indi-
cates that mesalazine provides, at best, a mild 
reduction in PER rates, and seems not to be 
cost-effective.

Thiopurines: azathioprine  
and 6-mercaptopurine

In general, thiopurines have been shown to 
be more effective than placebo and mesala-
zine for prevention of postoperative recur-
rence in CD27. One meta-analysis showed 
that thiopurines were 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 com-
pared to placebo7. A second meta-analysis30 
confirmed the superiority of AZA/6-MP over 
placebo or mesalazine in preventing one-year 
clinical and endoscopic recurrence, with an 
NNT of 13 and 7, respectively. Long-term 
maintenance therapy (≥ 36 months) seems to 
be beneficial in those who can tolerate the 
drug31. Overall, AZA/6-MP have modest effi-
cacy in preventing PER in CD. There is also 
controversy if immediate use of AZA after sur-
gery may be superior to an endoscopic-driven 
approach, as studied in a prospective trial 
from the IOIBD (International Organization of 
Inflammatory Bowel Diseases). In this study, 
no difference was found between the two 
strategies, but the sample was limited and the 
study was interrupted due to slow patient 
recruitment32.

Antibiotics

A placebo-controlled trial of metronidazole 
(20 mg/kg) for three months showed reduced 
prevalence of severe PER at three months33. 
Adverse events were three times more com-
mon in the metronidazole group. Moreover, 
metronidazole for three months at a lower 
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dose (750 mg/day) in combination with AZA 
for 12 months was superior to metronidazole 
(three months) associated with placebo (12 
months) in reducing PER, pointing to a possible 
synergic effect34. Metronidazole at this lower 
dose was well tolerated. The same positive 
effect was seen with another imidazole antibi-
otic, ornidazole (1 g/day), in a trial that showed 
a significant reduction in both clinical and se-
vere endoscopic recurrence rates at one year35. 
Again, adverse events were more common 
in the ornidazole group. Thus, metronidazole 
and ornidazole were more effective than pla-
cebo in preventing PER, but their effect is 
not long-standing (beyond one year) and poor 
tolerability may preclude their use in some 
patients beyond three months. In a recent 
randomized, double-blind, placebo-controlled 
pilot study with oral ciprofloxacin (500 mg 
twice daily), the drug was not more effective 
than placebo in preventing PER in patients with 
CD at six months after surgery (65% in the 
ciprofloxacin group vs. 69% in the placebo 
group; p < 0.805)36. Drug-associated adverse 
events occurred significantly more often in the 
ciprofloxacin group.

Corticosteroids

Traditional steroids (prednisone, methylpred-
nisolone) are not recommended either for main-
tenance therapy in CD or for postoperative 
prophylaxis owing to both adverse events and 
ineffectiveness37. In addition, a meta-analysis 
with budesonide showed no benefit for reduc-
tion of either endoscopic or clinical postoper-
ative recurrence38.

Probiotics

Since dysbiosis plays a crucial role in CD 
recurrence, it is reasonable to think that mod-
ification of the microbiota with a probiotic may 
be effective in preventing PER19. Unfortunately, 
the results have been disappointing with several 
strains and cocktails (Lactobacillus rhamnosus 
strain GG, L. johnsonii [LA1], Synbiotic 2000, 

and VSL#3)6. Accordingly, a meta-analysis 
showed that probiotics were of no benefit in 
preventing PER in CD39. A recent prospective 
study also demonstrated that there was no 
difference in using VSL#3 or placebo in endo-
scopic recurrence rates, evaluated at three 
and 12 months40.

Biological therapy

Biological agents, mainly adalimumab (ADA) 
and infliximab (IFX), are mostly indicated after 
surgical resection in CD in selected patients 
with high risk for recurrence. Some patients have 
a quite clear indication for postoperative bio-
logical therapy, such as patients submitted to 
previous intestinal resections in the past that 
are submitted to repeated operations and who 
may be at risk to develop short bowel syn-
drome. Patients with penetrating CD as well are 
good candidates for this kind of therapy after 
resection3. It is also clear that anti-tumor ne-
crosis factor (anti-TNF) agents cannot be used 

in all patients with high risk for recurrence due 
to limitations in costs and access to these 
medications. Decisions should be individual-
ized as to when to indicate biological agents, 
mainly if not used preoperatively.

In patients under these conditions that had 
conventional treatment before surgery, biolog-
ical therapy can be started usually 2-4 weeks 
after the procedure, once surgical and infec-
tious complications are ruled out. On the other 
hand, most patients at high risk for recurrence 
are already using biological agents before 
the procedures. In these cases, restarting the 
medication without re-induction doses is usu-
ally the best strategy, again once complica-
tions are not seen in 2-4 weeks after surgery. 
This is a common situation, mostly because 
several patients would still have residual dis-
ease (active CD in another location, for ex-
ample, perianal or proximal small bowel) that 
still needs to be treated properly. In this 
case, proper treatment is continued after 
surgery, not meaning a strategy of prevention 
of recurrence.
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In patients with “curative resection” (no resid-
ual disease and no macroscopic CD in other 
locations), the strategy to interrupt biological 
therapy (that was used before the operation) 
has not been studied to date. In these particular 
cases, a specific prospective trial, comparing 
patients with continuous use after surgery ver-
sus patients with treatment interruption, could 
elucidate several questions regarding these 
issues.

Data that demonstrate the efficacy of biologics 
are mostly based on the experience with IFX 
and ADA. There are no specific studies pub-
lished to date, defining the role of certolizumab 
pegol or vedolizumab in the postoperative sce-
nario. Regueiro, et al.9 demonstrated 9.1% of 
PER with IFX as compared to 84.6% in pa-
tients with placebo infusions after a follow-up 
period of one year after ileocecal resections. In 
a longer follow-up of these same patients (at 
least five years), the authors demonstrated that 
patients on long-term use of IFX had lower 
rates of endoscopic and surgical recurrences, 
as well as longer time until reoperation when 
needed41. 

In a prospective trial, Armuzzi, et al. showed 
no significant difference between the use of IFX 
or AZA in a small sample of 21 patients, but a 
tendency towards better results with IFX could 
be demonstrated42. In a multicenter, prospec-
tive randomized study, presented at the Di-
gestive Disease Week in 2015, entitled the 
PREVENT trial, the role of IFX in preventing 
clinical recurrence was studied43. The prima-
ry endpoint was not met, and no significant 
difference between IFX and placebo was 
found regarding clinical recurrence after 76 and 
104 weeks. The secondary endpoint of this 
study was endoscopic recurrence, and a sig-
nificant difference was observed between pa-
tients in the IFX group (22.4%) as compared 
to placebo (51.3%), with p < 0.00143.

Savarino, et al., from Italy, described the 
higher efficacy of ADA in preventing PER, as 
compared to AZA and mesalazine, in a pro-
spective trial with two years of follow-up44. A 
meta-analysis was also published recently, 

including all studies that compared biological 
agents with conventional therapy, and the con-
clusion was that anti-TNF agents were more 
effective than the control arms in prevention 
(seven studies included) and treatment of PER 
(two studies included)45.

Other prospective studies, such as the PO-
CER trial, also demonstrated the efficacy of 
tailoring prevention of PER with biological 
therapy, when needed, based on findings of a 
colonoscopy performed six months after the 
resection, in a follow-up period of 18 months11. 
The main results of this interesting trial showed 
that tailoring the management of recurrence 
(active arm) with a six-month colonoscopy 
presented lower PER rates after 18 months 
than just using a fixed strategy, without the 
possibility of optimization of therapy (control 
arm). The rates of PER at the end of the trial 
(18 months) were 49% in the active arm and 
67% in the control arm, with statistical signifi-
cance (p = 0.028)13. Thus, the strategy of 
properly selecting the patients for each thera-
py, based on an interventional colonoscopy, 
lead to lower PER rates than patients treated 
with the best therapy defined immediately after 
the operation.

Kotze, et al. also retrospectively studied if 
any difference between the two main an-
ti-TNF agents (IFX and ADA) could exist in the 
postoperative scenario. In a multicentric inter-
national database, with 96 patients submitted 
to ileocecal resections, with postoperative 
colonoscopies performed up to 12 months 
after surgery, that were on biologics postop-
eratively, there was no difference in PER 
rates between IFX and ADA (27.12 vs. 24.32%;  
p = 0.815)46. The same findings were observed 
prospectively in a smaller sample (20 patients) 
in a comparative study from Tursi, et al.47 In 
this small open-label trial, there was also no 
significant difference between IFX and ADA 
in terms of postoperative endoscopic, clini-
cal, or histologic recurrence in a follow-up of 
12 months.

Another matter of debate is the use of combi-
nation therapy (biologics and immunomodulators) 
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versus monotherapy after surgery. There is 
a significant lack of data in the literature 
regarding this important issue. In a subanal-
ysis of a multicentric international database, 
no difference in terms of PER rates was 
found in the use of biologics with or without 
concomitant immunomodulators. However, 
the groups were not fully comparable in this 
retrospective study46. Another interesting 
topic is the association between endoscop-
ic recurrence and serum levels of biological 
agents. An Italian study demonstrated that 
lower serum levels of adalimumab were as-
sociated with higher rates of endoscopic 
recurrence in a case series recently pub-
lished47.

Thus, biologics are indicated mainly in pa-
tients with high risk for recurrence, inde-
pendently of their preoperative use. To base 
the indication in colonoscopy findings seems 
to be the best strategy. The selection of the 
anti-TNF agent can be made specifically for 
each patient, according to personal preferenc-
es, convenience, reimbursement, and access 
to infusion clinics, as no significant difference 
between both anti-TNF agents has been ob-
served to date.

Final considerations

As seen, PER occurs in the majority of pa-
tients and usually is the first detected signal 
of recurrence in CD. Detailed protocols are 
still needed in order to define the best timing 
for the first postoperative colonoscopy, but 
current data from the POCER trial suggests 
that six months can be an adequate period. 
Operations performed in the proximal small 
bowel need different tests to detect early re-
currence, such as capsule endoscopy, MRI 
enterography or fecal biomarkers such as cal-
protectin. Prevention of PER is essential for 
disease control, mainly in patients with high 
risk factors. The choice of the adequate med-
ication after surgery depends on serial factors 
and needs to be individualized in a case-by-
case analysis.
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