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Abstract 
Despite the introduction of biological therapies, an ileocolonic resection is often required in patients with Crohn’s disease [CD]. Unfortunately, 
surgery is not curative, as many patients will develop postoperative recurrence [POR], eventually leading to further bowel damage and a de-
creased quality of life. The 8th Scientific Workshop of ECCO reviewed the available scientific data on both prevention and treatment of POR in 
patients with CD undergoing an ileocolonic resection, dealing with conventional and biological therapies, as well as non-medical interventions, 
including endoscopic and surgical approaches in case of POR. Based on the available data, an algorithm for the postoperative management in 
daily clinical practice was developed.
Key Words: Crohn's disease; postoperative; recurrence; prevention; treatment

1. Introduction
Despite the introduction of biological therapies, the majority of 
patients with Crohn’s disease [CD] will need to undergo a bowel 
resection throughout the course of their disease. Although 
endoscopic remission can more frequently be achieved with 
biological therapies, whether this may alter the natural history 
of CD remains of debate.1 Although recent data suggest a de-
crease in primary resection rates, a clear link with the introduc-
tion of biological therapies has not been established.2–9

As the terminal ileum and right colon are involved in many 
patients with CD, the most commonly performed surgical 
procedure is an ileocaecal or ileocolonic resection [ICR] with 
ileocolonic anastomosis.10 Unfortunately, such a procedure is 
not an ultimate cure for CD, as many patients will develop 
postoperative recurrence [POR] that may have a major in-
fluence on their personal and socioeconomic life. Therefore, 
interventions that decrease the risk of further bowel damage 
are needed.10,11
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A major question from both an economic and safety 
point of view is the selection of patients who would benefit 
most from immediate postoperative prophylactic therapy.12 
The few validated clinical predictors of postoperative CD 
recurrence [active smoking, penetrating disease and pre-
vious ICRs] only have modest predictive power.13–15 Some 
gastroenterologists discontinue CD-related therapy in the 
immediate postoperative phase and introduce immunosup-
pressive [mostly thiopurines or biological] therapy only 
after demonstrating endoscopic POR 6–12 months after 
surgery [endoscopy-driven postoperative prophylactic 
therapy]. However, an increasing number of gastroenterol-
ogists start prophylactic immunosuppressive therapy in the 
immediate postoperative phase [systematic postoperative 
prophylactic therapy]. The European Crohn’s and Colitis 
Organisation [ECCO] guidelines state that prophylactic 
treatment is recommended after an ICR in patients with at 
least one risk factor for POR.13 The presence of risk factors 
is also included as guidance for postoperative management 
in the French, Spanish and British guidelines.16–18 In con-
trast, the American Gastroenterology Association [AGA] 
suggests early pharmacological prophylaxis in all patients 
with surgically induced remission of CD, regardless of the 
presence of risk factors.19 However, in a commentary to this 
statement that was based on a very low quality of evidence, 
the authors mention that prophylactic therapy might be 
withheld in patients with a lower risk of recurrence, espe-
cially if these patients want to avoid the potential risk, even 
low, of adverse events linked to pharmacological prophy-
laxis. Indeed, increased use of biological therapy will not 
only lead to higher healthcare costs, but also serious ad-
verse events associated with these treatments. The latter 
also makes it difficult to convince a patient to start such 
therapy after a surgical intervention with no residual in-
flammation. In this paper, we present an expert review of 
the available scientific data on both prevention and treat-
ment of POR in patients with CD undergoing an ICR. We 
refer to data on conventional and biological therapies, as 
well as to non-medical interventions, including endoscopic 
and surgical approaches in the case of POR. Finally, we pro-
pose a postoperative strategy for CD patients undergoing 
ICR. Of note, if not specifically mentioned, endoscopic 
POR was regarded as a Rutgeerts score ≥i2, severe endo-
scopic recurrence as a Rutgeerts score ≥i3 and endoscopic 
remission as a Rutgeerts score <i2.20 However, it must be 
mentioned that this postoperative endoscopic recurrence 
score has never been validated.

2. Medical Prevention of Postoperative 
Recurrence
The potential of a wide variety of drugs in preventing POR 
has been evaluated in randomized controlled trials [RCTs] 
[Table 1]. The primary endpoint for most of these studies was 
endoscopic POR, as assessed by the Rutgeerts score.20 From a 
conceptual point of view, one should ‘avoid the development 
of new endoscopic lesions’ after a ‘curative’ resection. Studies 
that have assessed the development of endoscopic POR 
showed that it may occur even a few weeks after surgery.20,21 
Therefore, preventive therapy may have to start soon after 
surgery to limit the development of endoscopic postoperative 
lesions.22

2.1. Antibiotics
The predominant microorganisms in the ileocolic region after 
an ICR are anaerobic and it is believed that bacterial antigens 
have a role in the pathogenesis of POR.23 Nitroimidazolic 
antibiotics have a high antimicrobial activity against anaer-
obes and induce changes in the colonic microbiota.21,24 The ef-
ficacy of metronidazole [given at 20 mg/kg/day for the first 3 
months after ICR] was assessed in a placebo-controlled RCT 
in which patients were followed endoscopically at 3 months.25 
A nominally lower rate of endoscopic POR [52% vs 75%, 
p = 0.09], and a significantly lower rate of both severe endo-
scopic [13% vs 43%, p = 0.02] and histological POR [17% 
vs 54%, p = 0.008] was noted in the metronidazole group 
compared to the placebo group. However, a high rate of ad-
verse events [57% vs 20%] was observed with metronidazole, 
including gastrointestinal intolerance, metallic taste and par-
aesthesia. In a similar placebo-controlled RCT, the same group 
evaluated ornidazole, another nitroimidazolic antibiotic, at a 
dose of 1 g/day for 1 year.26 Significantly lower rates of endo-
scopic [54% vs 79%, p = 0.037] and clinical POR [8% vs 
38%, p = 0.0046] at 1 year were observed in the ornidazole 
group, but adverse events were common and more patients in 
the ornidazole group dropped out from the study because of 
side effects [32% vs 13%, p = 0.041]. Of note, metronidazole 
has also been used in association with thiopurines and anti-
tumour necrosis factor [anti-TNF] agents, as will be discussed 
below.27–30

Finally, ciprofloxacin has also been evaluated for preven-
tion of POR in a pilot randomized, double-blind, placebo-
controlled trial in 33 patients with CD who underwent ICR.31 
A similar endoscopic POR was observed for treatment and 
placebo groups after 6 months [65% vs 69%, p < 0.805] and 
a high rate of adverse events was described [58%].

2.2. Mesalazine
Although different doses of mesalazine have been used in 
the available studies,32–35 the last meta-analysis from the 
Cochrane Library suggested that mesalazine is more effective 
than placebo in preventing clinical POR.36 During a follow-up 
period of 12–72 months, 36% [131/361] of patients treated 
with mesalazine relapsed compared with 43% [160/369] of 
patients treated with placebo (relative risk [RR] 0.83, 95% 
confidence interval [95% CI] 0.72–0.96). The number needed 
to treat to prevent one recurrence was 13. However, for the 
prevention of endoscopic POR the evidence was uncertain. 
Similar findings were reported in a network meta-analysis, 
showing less clinical relapse but no difference in endoscopic 
POR compared with placebo [RR 0.67; 95% CI 0.39–1.08].37

Interestingly, studies using higher doses of mesalazine or 
with an earlier initiation of mesalazine after ICR did not 
show a higher efficacy.38 However, the therapeutic effect of 
mesalazine may depend on the site of drug release. Indeed, 
it has been observed that mesalazine concentrations at the 
level of the ileocolic anastomosis are lower in patients with 
an end-to-end anastomosis as compared to patients with a 
side-to-side anastomosis.39

2.3. Corticosteroids
Oral budesonide was evaluated as prophylactic treatment for 
POR in two RCTs.40,41 Hellers et al. randomized 129 patients 
who underwent ICR to budesonide 6 mg daily or placebo.41 
The frequency of endoscopic POR did not differ between 
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the two groups at 3 months [budesonide 31% vs placebo 
35%] and 12 months [52% vs 58%]. Ewe et al. conducted 
a multicentre, randomized, double-blind, placebo-controlled 
trial, evaluating the effectiveness of budesonide 3 mg daily 
in preventing POR.40 The recurrence rate after 1 year [endo-
scopic and/or clinical] was 57% in the budesonide group and 
70% in the placebo group without a statistically significant 
difference. Data on the role of prednisone are lacking.

2.4. Immunomodulators
The efficacy of thiopurines [azathioprine, mercaptopurine] 
to prevent POR has been assessed in several RCTs.27,28,42–45 
D’Haens et al. compared metronidazole 250 mg/8 h alone 
or combined with azathioprine [2–2.5 mg/kg/day], observing 
significantly lower rates of endoscopic POR at 1 year with a 
combination of azathioprine and metronidazole [43.7% vs 
69.0%; p = 0.004].27 Mañosa et al. carried out an RCT in 
which the efficacy of azathioprine in monotherapy [2.5 mg/
kg/day] was compared to azathioprine plus metronidazole 
[20 mg/kg/day].28 Although they observed numerical lower 
rates of endoscopic POR at 6 and 12 months in the com-
bination group [28% vs 44% and 36% vs 56%, respect-
ively], these differences were not statistically significant. In 
the largest double-blinded placebo-controlled RCT to date 
[n = 240], 13% of patients treated with mercaptopurine vs 
23% of patients treated with placebo had a clinical POR after 
3 years, but the difference was not statistically significant.46

The most recent Cochrane meta-analysis concluded that 
thiopurines are more effective than placebo in preventing 
clinical POR after 12–36 months of follow-up [51% vs 64%, 
RR 0.79, 95% CI 0.67–0.92].47 A significant difference be-
tween thiopurines and placebo in endoscopic POR could, 
however, not be observed. Other meta-analyses also included 
mesalazine and anti-TNF as controls.37,48–50 Whereas the re-
duction in clinical POR was not consistently significant, 
azathioprine does seem to prevent endoscopic POR more 
often compared with mesalazine, but less often compared 
with anti-TNF [see below].

Of note, the role of thioguanine and methotrexate in the 
prevention of POR has not been evaluated.

2.5. Anti-tumour necrosis factor therapy
A few prospective studies and a small open-label RCT sug-
gested a potential role for anti-TNF in preventing POR.51–55 
PREVENT, a large double-blind, placebo-controlled trial 
evaluating postoperative infliximab in 297 patients with CD, 
failed to demonstrate a statistically significant reduction in 
clinical POR at 76 weeks (a ≥70-point increase from base-
line with a total Crohn's Disease Activity Index [CDAI] 
score ≥200), yet showed a clear reduction in endoscopic 
POR [30.6% vs 60.0%, p < 0.001].56 Importantly, none of 
the patients received a classical intravenous induction with 
infliximab [all started immediately with infliximab 5 mg/kg 
every 8 weeks] and observed clinical relapse rates were quite 
low, although patients were enrolled based on the presence of 
at least one risk factor for recurrence.

For adalimumab, no placebo-controlled RCTs have been 
performed to date. Savarino et al. performed a small three-arm 
RCT comparing postoperative use of adalimumab [160/80/40 
mg every other week, n = 16] against azathioprine [2 mg/kg/
day, n = 17] and mesalazine [3 g/day, n = 18] in preventing 
endoscopic and clinical POR with a 2-year follow-up.45 The 
rate of endoscopic POR was significantly lower in patients 

treated with adalimumab [6.3%] compared with azathioprine 
(64.7%; odds ratio [OR] = 0.036 [95% CI 0.004–0.347]) 
and mesalazine (83.3%; OR = 0.013 [95% CI 0.001–0.143]). 
There was a significantly lower proportion of patients in clin-
ical POR [Hanauer rating scale ≥2] in the adalimumab group 
[12.5%] compared with azathioprine (64.7%; OR = 0.078 
[95% CI 0.013–0.464]) and mesalazine (50%; OR = 0.143 
[95% CI 0.025–0.819]). Finally, quality of life was better in 
the adalimumab group than in the azathioprine (OR = 0.028 
[95% CI 0.004–0.196]) and mesalazine (OR = 0.015 [95% 
CI 0.002–0.134]) groups. In the POCER study, endoscopic 
POR occurred in 33/73 [45%] thiopurine-treated patients vs 
6/28 [21%] adalimumab-treated patients [intention-to-treat; 
p = 0.028].57 However, this study was not designed to com-
pare the outcome of different medical therapies. In a further 
RCT comparing adalimumab and thiopurines for the preven-
tion of POR, 84 patients were randomly assigned to receive 
postoperative therapy with either adalimumab 160/80/40 mg 
every other week or azathioprine 2.5 mg/kg/day, both asso-
ciated with a 3-month course of metronidazole.30 In both 
intention-to-treat and per-protocol analyses, no differences 
in the rate of endoscopic POR [defined by a Rutgeerts score 
≥i2b] or severe endoscopic POR were observed between the 
two study groups.

One network meta-analysis was unable to draw con-
clusions as to which treatment [mesalazine, antibiotics, 
budesonide, immunomodulators or anti-TNF] was most ef-
fective in preventing clinical relapse and endoscopic relapse 
due to low-certainty evidence in the networks,58 whereas 
other meta-analyses showed a benefit of anti-TNF compared 
to mesalazine and thiopurines.37,49,50,59 Recently, Beelen et al. 
performed a meta-analysis using individual participant data 
derived from six original RCTs that compared thiopurines 
and anti-TNF agents for the prevention of POR in different 
subpopulations, yielding 645 participants.50 A superior effect 
was demonstrated for anti-TNF compared with thiopurines 
for clinical POR [RR 0.50; 95% CI 0.26–0.96], endoscopic 
POR [RR 0.52; 95% CI 0.33–0.80] and severe endoscopic 
POR [RR, 0.41; 95% CI 0.21–0.79]. In Poisson regression 
analysis, previous exposure to anti-TNF and penetrating 
disease behaviour were associated with endoscopic POR. The 
advantage of anti-TNF agents as compared with thiopurines 
was observed in both low- and high-risk groups, confirming 
the superiority of anti-TNF at preventing both endoscopic 
and clinical POR after ICR.

2.6. Ustekinumab and vedolizumab
Data reporting on the efficacy of ustekinumab or vedolizumab 
in the setting of POR are extremely limited. Buisson et al. 
retrospectively collected data from 63 consecutive patients 
treated with ustekinumab [n = 32] or azathioprine [n = 31] 
after ICR in nine centres.60 The primary endpoint was endo-
scopic POR at 6 months. After adjusting according to the 
propensity score analysis for the main risk factors [smoking, 
fistulizing phenotype, prior bowel resection, resection length 
>30 cm and two or more biologics before surgery] and for 
the use of thiopurines or ustekinumab prior to surgery, the 
rate of endoscopic POR at 6 months was lower in patients 
treated with ustekinumab compared to patients treated with 
azathioprine [28.0% vs 54.5%, p = 0.029]. In another retro-
spective study, Yamada et al. compared endoscopic remission 
rates, defined as a simple endoscopic score for CD [SES-CD] 
of 0, at 6–12 months after surgery, between 22 patients 
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receiving vedolizumab and 58 patients receiving anti-TNF.61 
The rate of endoscopic remission in the vedolizumab group 
was significantly lower as compared to the anti-TNF group 
[25% vs 66%, p = 0.01]. Vedolizumab use was the only factor 
associated with endoscopic POR in multivariate analysis [OR 
5.77, 95% CI 1.71–19.4, p = 0.005]. The results were sup-
ported by a propensity score-matched analysis demonstrating 
lower rates of endoscopic remission [25% vs 69%, p = 0.03]. 
In contrast, a large retrospective multicentre European co-
hort analysis [n = 297] showed similar endoscopic POR rates 
at 1 year in patients on early prophylaxis with anti-TNF, 
ustekinumab and vedolizumab.62 Furthermore, the results of 
a retrospective ENEIDA cohort study in 40 patients treated 
with ustekinumab and 25 treated with vedolizumab for the 
prevention of POR showed an endoscopic POR of 40% for 
vedolizumab and 42% for ustekinumab within 18 months 
after surgery.63 These preliminary data support the poten-
tial usefulness of both ustekinumab and vedolizumab for the 
prevention of POR. However, further prospective [preferable 
randomized] investigation of larger populations is certainly 
required.

3. Non-Pharmacological Prevention of 
Postoperative Recurrence
3.1. Smoking discontinuation
The best described environmental factor affecting the out-
come of CD, including in the postoperative setting, is to-
bacco smoking. Undeniably, continued smoking results in a 
worse disease course as well as in a higher risk of POR after 
ICR.64–66 The cumulative rates of clinical and surgical POR 
are consistently elevated in smokers than in non-smokers, 
with a marked higher risk of symptomatic relapse in heavy 
smokers [smoking more than 15 cigarettes per day] than in 
mild smokers.67–70 The most recent meta-analysis reported an 
increased odds of a flare after ICR [OR 1.97; 95% CI 1.36–
2.85], and need for second surgery [OR 2.17; 95% CI 1.63–
2.89] in smokers compared to non-smokers.66 Interestingly, 
rates of postoperative relapse were significantly lower among 
ex-smokers than among smokers. So, smoking cessation is 
beneficial at any stage, including in the perioperative set-
ting.71–73 Unfortunately, there is poor awareness among pa-
tients of the benefits of smoking cessation,74,75 and measures 
to help patients stop are underused.76 Nevertheless, when ac-
tive measures are employed, significant numbers of smoking 
cessation can be achieved. In the TABACROHN study, 31% 
of 408 patients did stop initially, with 23% still abstinent after 
18 months of follow-up.77 Without support, the likelihood of 
long-term abstinence in smokers attempting to stop was quite 
low, namely 12% after 1 year.78 Efforts should direct better 
communication techniques to educate patients on the wide-
spread health risks [including postoperative CD recurrence] 
of smoking in parallel with assistance to quit smoking by of-
fering counselling and referral to a smoking cessation service.

3.2. Nutrition
Some studies have evaluated the benefit of an elemental diet 
on POR. One study compared 20 patients who continu-
ously received enteral nutritional therapy, and 20 who had 
neither nutritional therapy nor food restriction, and found 
a significantly reduced endoscopic POR 1 year after ICR in 
the intervention group [30% vs 70%, p = 0.027].79 A small 

retrospective study found a nominally lower rate of endo-
scopic POR 1–2 years after ICR in patients who adhered to an 
elemental diet as compared to patients who did not [14.3% vs 
41.2%, p = 0.078].80

3.3. Complementary alternative medicines
Several probiotics evaluated for the prevention of POR 
include a multistrain probiotic containing eight dif-
ferent probiotics [Bifidobacterium breve, Bifidobacterium 
longum, Bifidobacterium infantis, Lactobacillus acidoph-
ilus, Lactobacillus plantarum, Lactobacillus paracasei, 
Lactobacillus bulgaricus, Streptococcus thermophilus],81 
Lactobacillus johnsonii,82 Lactobacillus rhamnosus strain 
GG,83 and Synbiotic 2000 [a mixture of probiotics and 
prebiotics].84 None of these studies found a significant ef-
fect. A small prospective, single-blind study suggested 
lower clinical and endoscopic POR in patients treated with 
Tripterygium wilfordii, a vine used in traditional Chinese 
medicine.85 However, in a follow-up study, Tripterygium 
wilfordii was less efficacious than azathioprine in preventing 
endoscopic POR.86

Curcumin, the anti-inflammatory component of the tur-
meric plant, was no more effective than placebo in preventing 
POR.87 More recently, postoperative treatment with a high-
dose of vitamin D did not reduce endoscopic or clinical POR 
compared to placebo.88

Finally, different approaches that may impact on quality of 
life after surgery, such as sport and adapted physical activity, 
should also be recommended, even though no data are avail-
able on their impact on the risk of POR.89

4. Medical Treatment of Postoperative 
Recurrence
Data on the medical treatment of POR are generally scarce 
and of limited quality. The wide heterogeneity of definitions 
used for disease recurrence and treatment outcomes further 
complicates interpretation of the available studies. Most of 
the current evidence is for biological treatment with anti-TNF 
[Table 1].

4.1. Antibiotics
There are no data supporting the use of antibiotics in the 
treatment of POR.

4.2. Mesalazine
Results from two comparative RCTs suggest a potential but 
limited benefit of mesalazine in the treatment of postoperative 
CD, but placebo-controlled studies are lacking.90,91 Reinisch 
et al. compared the efficacy of mesalazine and azathioprine in 
78 patients with endoscopic but no clinical POR.90 Treatment 
failure, defined as clinical recurrence or study drug discon-
tinuation after 1 year, was overall low and comparable be-
tween mesalazine- and azathioprine-treated patients [11% 
vs 22%; p = 0.19]. Similar results were reported by Orlando 
et al. in 46 patients with severe endoscopic CD recurrence, 
showing no differences in therapeutic failure after 1 year of 
treatment with either high-dose mesalazine or azathioprine 
[21% vs 14%; p = 0.702].91 In both studies, therapeutic failure 
was more often driven by clinical POR in the mesalazine-
treated groups, while adverse events were the main reason 
for therapeutic failure in the azathioprine-treated groups. 
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Mesalazine-treated patients showed endoscopic improvement 
less frequently as compared to azathioprine-treated patients 
[reduction in Rutgeerts scores in 8–34% vs 36–63% after 1 
year]. A small case-control study showed no benefit from the 
addition of mesalazine in patients with subclinical endoscopic 
POR while already on a thiopurine.92

4.3. Corticosteroids
Although oral budesonide and systemic corticosteroids are re-
commended for the induction of clinical remission in patients 
with CD,11 data on their efficacy in the treatment of POR are 
lacking.

4.4. Immunomodulators
A retrospective case-series including 15 patients was the first 
to document macroscopic healing of recurrent severe ileitis 
after treatment with azathioprine.93 Anecdotal prospective 
evidence confirmed the potential of azathioprine to improve 
endoscopic lesions.94 An underpowered RCT comparing the 
efficacy of systematic vs endoscopy-driven treatment with 
azathioprine in postoperative CD demonstrated endoscopic 
remission at week 102 in 42% of patients who had to initiate 
azathioprine at week 26 or week 52 because of endoscopic 
POR [n = 31].95 Two previously mentioned RCTs showed the 
greater ability of azathioprine compared to mesalazine in 
preventing clinical symptoms and for reducing the Rutgeerts 
score in asymptomatic patients with endoscopic POR.90,91 
Higher 6-thioguanine levels were associated with endoscopic 
improvement in a post hoc analysis of one of these trials.96

Data on the efficacy of thioguanine and methotrexate in the 
treatment of POR are lacking.

4.5. Anti-tumour necrosis factor therapy
Evidence from both prospective and retrospective studies sup-
ports the use of anti-TNF therapy in the treatment of endo-
scopic POR. In a meta-analysis including two pilot trials, 
infliximab was more effective at treating endoscopic POR 
than the control arms.48 However, the total patient sample 
was low [n = 50], and the confidence interval remained broad 
[OR 16.64; 95% CI 2.51–110.27]. No meta-analysis on clin-
ical POR could be performed as only one of the two studies 
assessed that. Other uncontrolled prospective data exist for 
both infliximab and adalimumab. Regueiro et al. offered 
open-label infliximab to 13 patients who were initially treated 
with placebo in an RCT and had developed endoscopic POR 
at 1 year postoperatively. During follow-up, 58% had an im-
provement in endoscopic inflammation, but nearly one-half 
still required additional surgery.97 In the POCER study, 33 
patients in the ‘active care’ group and originally treated with 
azathioprine were stepped-up to additional adalimumab due 
to endoscopic POR at month 6.29 Endoscopic remission at 18 
months was achieved in 13 out of 33 [39%]. In another single-
centre prospective study, 9/15 [60%] patients achieved com-
plete [Rutgeerts score i0, n = 3] or near-complete [Rutgeerts 
score i1, n = 6] endoscopic remission and 5/9 [56%] achieved 
clinical remission after 24 months of adalimumab treatment 
for endoscopic POR.98

In the largest retrospective series of anti-TNF [n = 83 
infliximab, n = 96 adalimumab] for the treatment of endo-
scopic POR, endoscopic improvement [defined as any re-
duction in the baseline Rutgeerts score] was observed in 
61%, including 42% who achieved endoscopic remission.99 
Concomitant use of thiopurines and treatment with infliximab 

[compared to adalimumab] were associated with endoscopic 
improvement and endoscopic remission. Interestingly, 53 pa-
tients [30%] in this study had already been treated with anti-
TNF therapy before surgery, and almost half of them [24/53] 
even received the same anti-TNF after surgery, particularly 
infliximab. Nevertheless, exposure to anti-TNF therapy be-
fore surgery did not influence the outcome of anti-TNF 
therapy after surgery.

4.6. Ustekinumab
The efficacy of ustekinumab in patients with active 
postoperative CD [Harvey–Bradshaw index of ≥5 or higher, 
and Rutgeerts score ≥i2] was reported in a case series from 
Italy, with clinical remission achieved in 12 out of 15 patients 
at a median time of 6 months, and endoscopic remission 
achieved in all patients with colonoscopy during follow-up.100 
In a retrospective single-centre study comparing patients 
treated for endoscopic POR with ustekinumab [n = 48] or 
anti-TNF [n = 57], the therapeutic efficacy of ustekinumab 
was shown to be lower than anti-TNF therapy for sev-
eral remission outcomes: clinical remission (40% vs 61% 
[p = 0.08]), endoscopic/biochemical remission (42% vs 72% 
[p = 0.01] endoscopic, i.e. SES-CD < 3, Rutgeerts score ≤i2a, 
or absence of ulcers, or biochemical, i.e. faecal calprotectin 
<150 mg/g or C-reactive protein [CRP] < 1 mg/dL), and deep 
remission [15% vs 44% [p = 0.008]).101 The exact definition 
of ‘postoperative CD recurrence’ used by the authors, how-
ever, remains unclear, because the data were only available in 
an abstract.

4.7. Vedolizumab
Macaluso et al. included 58 patients initiating vedolizumab 
because of endoscopic POR. Endoscopic success, defined as 
a reduction of at least one point in the Rutgeerts score, was 
seen in 48% of patients after a mean of 15 months. Clinical 
failure was reported in 19% of patients at 1 year, and in 33% 
of patients at the end of follow-up. A new ICR was required 
in seven patients [12%].102

5. Non-Pharmacological Treatment of 
Postoperative Recurrence
In an RCT comparing early [immediate postoperative] vs late 
[at 90 days post-ICR] introduction of a multistrain probiotic 
containing eight different probiotics, there was no reduction 
in inflammatory cytokines at day 365 compared to day 90 
in the group with late introduction.81 This indirect evidence 
points against a potential benefit of probiotics in the treat-
ment of postoperative CD recurrence.

The use of exclusive enteral nutrition or specific diets to 
treat postoperative CD recurrence has not been examined.

6. Endoscopic Interventions for 
Postoperative Crohn’s Disease
Although several articles discuss endoscopic interventions 
for postoperative CD, most are case-series with a few cohort 
or case-control studies. Currently, there are no RCTs on this 
topic. Most of current research focuses on endoscopic bal-
loon dilation [EBD] for symptomatic strictures [mostly at 
the anastomotic line or ileal inlet], and are embedded in cur-
rent guidelines.10,11,18,103 Newer and adjunct techniques such 
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as needle knife stricturotomy [NKS], stents in isolation or 
alongside EBD, and endoscopic injections with steroids, anti-
TNF or mesenchymal stem cells are insufficiently studied and 
should therefore not be promoted.

6.1. Endoscopic balloon dilation
ECCO guidelines support both EBD and surgery 
[strictureplasties and redo ICR] as suitable treatment options 
for short [<5 cm] symptomatic CD strictures at an ileocolonic 
anastomosis or the neo-terminal ileum.10,104 EBD outcomes 
for postoperative sub-group of CD strictures were analysed 
in two recent systematic reviews and meta-analyses. The 
first analysed 1089 patients with 2664 dilations reporting 
an overall technical [passage of the endoscope through the 
stricture] and symptomatic response rate [resolution of ob-
structive symptoms] of 84% and 58% respectively, with a 
post-dilation surgical rate of 32%.105 No differences were 
observed between anastomotic strictures and de novo stric-
tures in the ten studies where they were compared [RR 1.1, 
CI 0.96–1.2]. Similarly, complication and perforation rates 
of 22% and 5% were not significantly different to de novo 
strictures [15% and 9%]. The more recent review identified 
six out of 56 studies that restricted outcome to anastomotic 
strictures in which the effectiveness of EBD for anastomotic 
strictures was similar to de novo strictures.106 Of note, a few 
studies report higher complication rates for larger balloon 
diameters and deep ulceration at the anastomosis.107

In two EBD studies focusing on asymptomatic 
postoperative CD, no difference in clinical outcomes was ob-
served.108,109 However, EBD allowed assessment of endoscopic 
POR severity in 20 out of 43 patients, resulting in escalation 
of medical therapy, suggesting a role in guiding treatment 
decisions.108

6.2. Needle knife stricturotomy
The effects of NKS using an electrocautery needle knife as ad-
junctive treatment are reported in two studies on anastomotic 
CD strictures. One compared NKS with EBD,110 and another 
NKS with ICR.111 In 21 NKS-treated patients compared with 
164 EBD-treated patients, the respective rates for technical 
success were 100% and 90%, for post-intervention stricture 
surgery 9.5% and 34%, for post-procedural perforation rates 
0% and 9%, and for bleeding 1% and 0%, respectively.110 
However, a shorter follow-up period in the NKS cohort [10 
months vs 4 years] leads to uncertainty about both risks and 
benefits.

6.3. Stenting
Self-expandable stents have been described in relatively small 
studies.112–114 One RCT compared EBD with stenting, wherein 
80% in the EBD group were free of a new therapeutic inter-
vention at 1 year compared with 51% in the stent group (OR 
3.9 [95% CI 1.4–10.6]; p = 0·0061), suggesting superiority 
of EBD.114 A systematic review reported technical and clin-
ical success rates of 96% and 73%, respectively, for 76% of 
99 patients following a stent for postoperative anastomotic 
strictures.115 Complications developed in 36% of patients, 
with symptomatic and asymptomatic stent migration in 
24% of cases. In 15% of patients, surgery was mandatory 
because of either immediate stent-related complications or a 
stent failure, while 56% of patients remained symptom-free 
without any additional intervention over a mean follow-up 
period of 11–49 months. Fewer patients were free of 

therapeutic interventions at 1 year after placement of fully 
covered self-expandable stents compared with EBD [51% vs 
80%] with similar safety outcomes. Stent migration remains 
the key limiting factor. Biodegradable stents [polydioxanone 
monofilament] were disappointing in resolving this problem, 
but newer lumen-apposing stents show promising results.116

6.4. Endoscopic injectables
The benefits of intralesional injection of corticosteroids and 
anti-TNF after EBD for anastomotic CD strictures are un-
clear.117–121 Anti-inflammatory and anti-fibrotic properties of 
mesenchymal stem cell shown in animal models failed to show 
improvement in a small phase I–II open-label pilot trial.122

7. Surgical Interventions for Postoperative 
Recurrence
Surgical recurrence has often been defined as the need of a 
reintervention after previous primary surgery. Surgical indi-
cations for disease recurrence follow similar criteria as pri-
mary surgery and include medically refractory disease and 
complications due to strictures, fistula and abscesses. The site 
of the index surgery [e.g. the ileocolonic anastomosis] is the 
commonest site for surgical recurrence, although up to 30% 
of recurrences occur separate from it. Interestingly, fewer re-
currences were reported at strictureplasty sites when com-
pared to resection sites.123,124 The risk for reoperation after 
ICR ranges from 9% to 70% of patients with CD within 10 
years of their initial surgery.6,8,125–127

7.1. Minimally invasive approach
A laparoscopic approach has been reported as a feasible and 
safe option for redo surgery. No differences were found in 
terms of morbidity and conversion rate in a retrospective 
study comparing laparoscopic surgery for surgical POR 
within an historical cohort of patients undergoing primary 
resection. However, a longer operative time was regis-
tered for patients undergoing surgery for POR.128 The well-
known benefits of laparoscopy, including low postoperative 
morbidity, shorter hospital stays and rapid gastrointestinal 
recovery, were confirmed also for recurrent disease in a retro-
spective case control series.129 Conversion was mainly related 
to intra-abdominal adhesions. Another recent retrospective 
case control study confirmed that a laparoscopic approach 
is feasible and safe for the majority of repeat ICRs when per-
formed at a high-volume centre.130

In addition, a retrospective study has demonstrated that 
redo surgery can have similar outcomes [conversion rates, 
need for an ostomy, overall complications, reoperation rates] 
compared to original primary resections.131 As a result, it has 
been suggested that a history of prior ICR, whether performed 
open or laparoscopically, should not be considered a contra-
indication to a laparoscopic approach.132 Repeated surgery 
for complicated CD was associated with an increased rate 
of minor but not major complications.133 Similarly, another 
retrospective study has confirmed that repeated surgery for 
recurrent CD in patients undergoing three or more ICRs was 
not associated with an increased risk of severe postoperative 
morbidity.134

Small cohort retrospective studies have suggested that 
repeated resections might be associated with an increased 
risk of short bowel syndrome [SBS].135,136 However, there 
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is insufficient evidence to consider repeated resections as a 
proxy of SBS. In fact, it has been shown that either single 
massive resection or repeated limited resections [often due 
to postoperative complications leading to early redo sur-
gery] can lead to SBS. On the other hand, it seems that 
SBS occurring after repeated resections might present a 
better nutritional prognosis as compared to massive re-
section more probably related to an enhanced intestinal 
adaptation.137

8. Postoperative Strategy
In the landmark study by Rutgeerts et al., 61% of 89 pa-
tients developed endoscopic POR at 1 year and 74% at 3 
years after surgery.20 Despite the development of this endo-
scopic score for assessment of end-to-end ileocolic anas-
tomosis, its use has continued after the change of surgical 
procedures to side-to-side anastomosis [and the more recently 
developed Kono-S anastomosis]. A more detailed endoscopic 
assessment of the anastomosis has been proposed recently, al-
though this proposal requires clinical validation and several 
research questions remain unanswered [Table 2].138 When the 
Rutgeerts score is used for the definition of endoscopic POR, 
these figures have not changed in recent years, as observed 
in the most recent placebo-controlled trial for POR preven-
tion in which 81% of 142 included patients developed endo-
scopic POR as early as 6 months after surgery.88 However, 
it is also certain that, among patients showing endoscopic 
POR, only a small proportion developed severe endoscopic 
POR with an ensuing high risk for clinical POR. The figures 
for severe endoscopic POR [Rutgeerts score of i3–i4] in the 
above-mentioned studies were 15% at 6 months88 and 44% 
at 12 months.20 Consequently, three different strategies have 
been proposed, as follows.

8.1. Systematic medical prophylaxis
This strategy is based on the fact that up to 70–80% will de-
velop early [within 18 months] endoscopic lesions and that 
this is clearly associated with an increased risk for symp-
tomatic relapse. This strategy consists of starting an effective 

drug therapy early after surgery to prevent endoscopic POR 
and is supported by the reduction in endoscopic POR rates 
obtained in RCTs with thiopurines and anti-TNF agents.139 
As a supportive argument, most of these patients previ-
ously developed CD-related complications, which poses a 
risk for a further course of complicated disease. Conversely, 
up to 20–30% of patients who will not develop endoscopic 
POR without any therapy would be overtreated, and 40– 
50% of patients who will only develop intermediate lesions 
[Rutgeerts i1–i2] carry a low risk of mid- and long-term 
clinical and surgical POR. In these patients, the risk of 
drug-related side effects might overcome their potential pre-
ventive benefits. Due to the occurrence of adverse events, the 
use of imidazole in the postoperative setting is not generally 
recommended.

8.2. Endoscopy-driven therapy
To avoid overtreatment and taking advantage of the ‘deep’ re-
mission induced by a curative resection, this strategy proposes 
an early endoscopic monitoring [after 6–12 months] and 
treatment with thiopurines or anti-TNF agents in the case of 
severe lesions. In fact, mucosal recurrent lesions can resolve or 
improve with thiopurines and anti-TNF agents.90,99 However, 
there remains a proportion of patients who will not improve 
and may develop clinical and surgical POR. Ferrante et al. 
performed an RCT in which CD patients were randomized to 
systematic prevention with azathioprine or endoscopy-driven 
treatment [with endoscopic assessments at 6 and 12 months 
and beginning thiopurines in the case of ≥i2 lesions].95 No 
differences were observed in the endoscopic POR assessed 
18 months after surgery, although the study was statistically 
underpowered to achieve robust conclusions. Recently, the re-
sults of a multicentre, European, retrospective, real-life study 
comparing systematic prevention and endoscopy-driven 
strategy including 336 patients suggested a significantly 
higher endoscopic POR rate among patients following the 
endoscopy-driven strategy in the adjusted logistic regression 
analysis.140 In a similar study including 376 consecutive CD 
patients from three different Dutch sites, endoscopy-driven 
therapy was associated with more endoscopic POR within the 
first year compared to systematic prophylactic therapy, but 
not with an increased risk of clinical POR within 3 years.141 
The authors favoured an endoscopy-driven approach in order 
to avoid potential overtreatment of a significant number of 
patients.

Of note, postoperative endoscopic assessment can even-
tually be replaced by intestinal ultrasound and faecal 
calprotectin.142

8.3. Risk-stratification strategy
To avoid over- and undertreatment, this strategy proposes 
the use of those parameters that have been repeatedly iden-
tified as risk factors for POR [active smoker, prior resec-
tions, penetrating pattern and perianal disease] to stratify 
patients among high or low risk and using systematic pre-
vention only in high-risk patients. Recently, the REMIND 
study found that the more risk factors, the higher the risk of 
endoscopic POR.143 A prospective Dutch cohort study of 213 
patients after ICR showed that clinical risk stratification is 
adequate to predict endoscopic recurrence [Rutgeerts’ score 
≥i2b] at 6 months, whereas the additional predictive value 
of histology is limited.144 In the POCER study, patients with 
any risk factor received thiopurines [or adalimumab in the 

Table 2. Unanswered research questions

UNANSWERED RESEARCH QUESTIONS

•  What is the natural evolution of i1 lesions vs i2a lesions vs i2b 
 lesions?

•  What is the natural evolution of ulcerative lesions limited to the 
anastomotic line, the ileal blind loop, the ileal body or the ileal inlet?

•  Are biological therapies more efficacious than thiopurines in the pre-
vention and/or treatment of postoperative endoscopic recurrence?

•  What is the role of non-anti-TNF biological therapies and small 
molecules in the prevention and/or treatment of postoperative endo-
scopic recurrence?

•  What is the most optimal postoperative strategy [systematic med-
ical prophylaxis, endoscopy-driven therapy or a risk-stratification 
strategy]?

•  Which risk factors should be used to better identify patients at high 
risk of POR needing immediate medical prophylaxis?

•  How many risk factors are needed to define a patient at high risk 
of POR?

•  Is there a role for specific diets to prevent and/or to treat POR?
•  Which endoscopic intervention can decrease the risk of repeat 

bowel obstructions due to a stenosis of the ileocolonic anastomosis?
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case of intolerance] whereas those with no risk factors were 
prescribed a 3-month course of metronidazole. At the final 
endoscopic assessment [18 months], the rates of endoscopic 
POR [48% vs 56%] and severe endoscopic POR rates [17% 
vs 12%] were quite similar in the low- and high-risk groups.57 
Recently, a Dutch retrospective study challenged the proposed 
criteria for high risk of POR in current European, British and 
American guidelines as none of these risk factors was sig-
nificantly associated with endoscopic POR.145 No studies as-
sessing the usefulness of microbiological data among the risk 
factors has yet been performed.

9. Discussion
Despite several medical therapies that prevent and/or re-
verse endoscopic and clinical POR, reliable markers to guide 
an optimal strategy for the postoperative setting are lacking. 
Both ECCO and AGA guidelines suggest immediate prophy-
laxis therapy in the majority of patients.13,19 In spite of that, 
such an approach will undoubtedly lead to overtreatment 
with unnecessary exposure to side effects. Furthermore, 
when patients request treatment discontinuation years after 
ICR with systematic postoperative prophylaxis, clinicians 
face a gap in evidence-based advice. However, the ongoing 
SOPRANO-CD study in patients with CD undergoing an 
ICR with ileocolonic anastomosis will specifically address 
this evidence gap by randomization to systematic prophy-
laxis with biological therapy or an endoscopy-guided ap-
proach [NCT05169593]. A similar but underpowered trial 
with azathioprine showed comparable outcomes for the 
endoscopy-driven approach as for immediate postoperative 
prophylaxis.95

Based on the currently available data, we propose a 
postoperative strategy to guide clinical practice [Figure 1]. A 
strong emphasis on smoking cessation for all patients after 
ICR should include specific active measures to make it suc-
cessful.78 In general, postoperative therapy should be based 
on an intensive shared decision-making process. Patients 
with [recently] active perianal fistulizing disease, concomi-
tant immune-mediated inflammatory diseases [IMIDs] such 
as spondyloarthropathy, extra-intestinal manifestations 
[EIMs] or prior involvement of the colon merit continuation 
[or introduction] of efficacious immunosuppressive or bio-
logical therapy. Next, active smoking, penetrating disease as 
an indication for the index ICR, and/or previous ICRs may 
qualify for immediate prophylactic therapy by a multidiscip-
linary team.15 In all other situations, the benefit of continu-
ation [or introduction] of immunosuppressive or biological 
therapy is less clear, but should also be discussed with and 
possibly offered to the patient. Although both thiopurines 
and biologicals have been shown to be efficacious, anti-TNF 
agents appear superior to thiopurines in the most recent meta-
analysis.50 Finally, a first postoperative endoscopy should be 
performed after 6 months for all ICR patients for timely ini-
tiation or optimization of prophylactic therapy based on the 
endoscopic findings. At this stage it is unclear if i1 and i2a 
lesions have a different natural outcome compared to i2b le-
sions, and if all these lesions require treatment optimization 
[Table 2]. Further research will examine differential treatment 
of patients with i2a or i2b endoscopic POR [POMEROL, 
NCT05072782].

In conclusion, despite important progress in the field 
of POR since the pivotal papers by Paul Rutgeerts, the 
prevailing gap in accurate predictors of POR disempowers 
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Start or optimize
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Watchful waiting

Watchful waiting
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Figure 1. Proposed postoperative strategy in patients with Crohn’s disease undergoing an ileocolonic resection 
EIM: extra-intestinal manifestation; IMID: immune-mediated inflammatory disorder.
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clinicians from choosing between systematic prophylaxis, 
risk stratification strategy and an endoscopy-driven ap-
proach. Further prospective studies are warranted on the 
identification of better markers of postoperative recur-
rence as well as a direct comparison between postoperative 
strategies.

Scientific Workshop Steering Committee
Pauline Rivière,a Marc Ferranteb,c, Yves Panisd.

aDepartment of Gastroenterology and Hepatology, Centre 
Médico-chirurgical Magellan, Hôpital Haut-Lévêque, CHU 
de Bordeaux; Université de Bordeaux; INSERM CIC 1401; 
Bordeaux, France

bDepartment of Gastroenterology and Hepatology, 
University Hospitals Leuven, Leuven, Belgium

cTranslational Research in Gastrointestinal Disorders 
[TARGID], Department of Chronic Diseases and Metabolism 
[CHROMETA], KU Leuven, Leuven, Belgium

dParis IBD Center, Groupe Hospitalier Privé Ambroise 
Paré-Hartmann, Neuilly/Seine, France

Disclaimer
ECCO Scientific Workshop Papers are targeted at healthcare 
professionals only and are based on a standardized drafting 
procedure. Any treatment decisions are a matter for the indi-
vidual clinician and may not be based exclusively on the con-
tent of the ECCO Scientific Workshop Papers. The European 
Crohn’s and Colitis Organisation and/or any of its staff mem-
bers and/or any paper contributor may not be held liable 
for any information published in good faith in the ECCO 
Scientific Workshop Papers.
Other collaborators to the 8th Scientific Workshop of the 
European Crohns and Colitis Organisation
[a] Gabriele Dragoni, IBD Referral Center, Department of 
Gastroenterology, Careggi University Hospital, Florence, 
Italy, and Gastroenterology Research Unit, Department of 
Experimental and Clinical Biochemical Sciences ‘“Mario 
Serio”’, University of Florence, Florence, Italy
[b] Mariangela Allocca, Department of Gastroenterology 
and Endoscopy, IRCCS Ospedale San Raffaele and University 
Vita-Salute San Raffaele, Milan, Italy
[c] Nurulamin M. Noor, Department of Gastroenterology, 
Addenbrooke’s Hospital, Cambridge University Hospitals 
NHS Foundation Trust, Cambridge, UK
[d] Gabriele Bislenghi, Department of Abdominal Surgery, 
University Hospitals Leuven, KU Leuven, Leuven, Belgium.
[e] Nassim Hammoudi, Gastroenterology Department, 
Hôpital Saint-Louis—APHP, Université Paris Cité, INSERM 
U1160, Paris, France
[f] Bram Verstockt, Department of Gastroenterology and 
Hepatology, University Hospitals Leuven, Leuven, Belgium, 
and Translational Research in Gastrointestinal Disorders 
[TARGID], Department of Chronic Diseases and Metabolism 
[CHROMETA], KU Leuven, Leuven, Belgium
[g] Steven Brown, Department of Surgery, Sheffield Teaching 
Hospitals, UK
[h] Melissa Oliveira Cunha, Department of Colorectal 
Surgery, University Hospitals of Birmingham NHS Trust, 
Birmingham, UK
[i] Willem Bemelman, Department of Surgery, Amsterdam 
University Medical Centers, University of Amsterdam, 

Meibergdreef 9, 1105 AZ, Amsterdam, The Netherlands, 
and Department of Gastroenterology and Endoscopy, 
IRCCS Ospedale San Raffaele and University Vita-Salute San 
Raffaele, Milan, Italy
[j] Gianluca Pellino, Department of Advanced Medical and 
Surgical Science, Università Degli Studi Della Campania Luigi 
Vanvitelli, Naples, Italy
[k] Paulo Gustavo Kotze, IBD Outpatient Clinics, Colorectal 
Surgery Unit, Pontifícia Universidade Católica do Paraná 
[PUCPR], Curitiba, Brazil

Conflict of Interest
ECCO has diligently maintained a disclosure policy of potential 
conflicts of interests [CoI]. The conflict of interest declaration is 
based on a form used by the International Committee of Medical 
Journal Editors [ICMJE]. The CoI disclosures are not only 
stored at the ECCO Office and the editorial office of JCC, but 
are also open to public scrutiny on the ECCO website [https://
www.ecco-ibd.eu/about-ecco/ecco-disclosures.html], providing 
a comprehensive overview of potential conflicts of interest of the 
authors. None of the authors have declared a conflict of interest.

References
1. Behm BW, Bickston SJ. Tumor necrosis factor-alpha antibody for 

maintenance of remission in Crohn’s disease. Cochrane Database 
of Systematic Reviews 2008;1:CD006893.

2. Rungoe C, Langholz E, Andersson M, et al. Changes in medical 
treatment and surgery rates in inflammatory bowel disease: a na-
tionwide cohort study 1979–2011. Gut 2014;63:1607–16.

3. Geltzeiler CB, Hart KD, Lu KC, Deveney KE, Herzig DO, Tsikitis 
Vassiliki L. Trends in the surgical management of Crohn’s disease. 
J Gastrointest Surg 2015;19:1862–8.

4. Ma C, Moran GW, Benchimol EI, et al. Surgical rates for Crohn’s 
disease are decreasing: a population-based time trend analysis and 
validation study. Am J Gastroenterol 2017;112:1840–8.

5. Guasch M, Canete F, Ordas I, et al; GETECCU-ENEIDA reg-
istry. Changes in the requirement for early surgery in inflamma-
tory bowel disease in the era of biological agents. J Gastroenterol 
Hepatol 2020;35:2080–7.

6. Kalman TD, Everhov AH, Nordenvall C, et al. Decrease in primary 
but not in secondary abdominal surgery for Crohn’s disease: Na-
tionwide cohort study, 1990–2014. Br J Surg 2020;107:1529–38.

7. Murthy SK, Begum J, Benchimol EI, et al. Introduction of anti-TNF 
therapy has not yielded expected declines in hospitalisation and in-
testinal resection rates in inflammatory bowel diseases: a population-
based interrupted time series study. Gut 2020;69:274–82.

8. Beelen EMJ, van der Woude CJ, Pierik MJ, et al.; Dutch Initiative 
on Crohn's and Colitis [ICC]. Decreasing trends in intestinal resec-
tion and re-resection in Crohn’s disease: a nationwide cohort study. 
Ann Surg 2021;273:557–63.

9. Tsai L, Ma C, Dulai PS, et al. Contemporary risk of surgery in 
patients with ulcerative colitis and Crohn’s disease: a meta-
analysis of population-based cohorts. Clin Gastroenterol Hepatol 
2021;19:2031–2045.e11.

10. Adamina M, Bonovas S, Raine T, et al. ECCO guidelines on 
therapeutics in Crohn’s disease: surgical treatment. J Crohns Co-
litis 2020;14:155–68.

11. Torres J, Bonovas S, Doherty G, et al. ECCO guidelines on 
therapeutics in Crohn’s disease: medical treatment. J Crohns Co-
litis 2020;14:4–22.

12. Candia R, Bravo-Soto GA, Monrroy H, Hernandez C, Nguyen GC. 
Colonoscopy-guided therapy for the prevention of post-operative 
recurrence of Crohn’s disease. Cochrane Database of Systematic 
Reviews 2020.

D
ow

nloaded from
 https://academ

ic.oup.com
/ecco-jcc/article/17/11/1707/7127335 by Erasm

us U
niversity R

otterdam
 user on 14 D

ecem
ber 2023

https://www.ecco-ibd.eu/about-ecco/ecco-disclosures.html
https://www.ecco-ibd.eu/about-ecco/ecco-disclosures.html


Results of the Eighth Scientific Workshop of ECCO 1719

13. Gionchetti P, Dignass A, Danese S, et al; ECCO. 3rd european 
evidence-based consensus on the diagnosis and management of 
Crohn’s disease 2016: Part 2: Surgical management and special 
situations. J Crohns Colitis 2017;11:135–49.

14. Arkenbosch JHC, Beelen EMJ, Dijkstra G, et al. Prophylactic med-
ication for the prevention of endoscopic recurrence in Crohn’s 
disease: a prospective study based on clinical risk stratification. J 
Crohns Colitis 2022.

15. Rivière P, Bislenghi G, Hammoudi N, et al. Pathophysiology and 
risk factors of postoperative Crohn’s disease recurrence after an 
ileocolonic resection. J Crohns Colitis 2023.

16. Domenech E, Lopez-Sanroman A, Nos P, et al.; en representación 
de GETECCU. Recommendations of the spanish working group 
on Crohn’s disease and ulcerative colitis (GETECCU) on the 
monitoring, prevention and treatment of post-operative recurrence 
in Crohn’s disease. Gastroenterol Hepatol 2017;40:472–83.

17. Peyrin-Biroulet L, Bouhnik Y, Roblin X, Bonnaud G, Hagège H, 
Hébuterne X; Gastroenterologist Nominal Group. French national 
consensus clinical guidelines for the management of Crohn’s dis-
ease. Dig Liver Dis 2017;49:368–77.

18. Lamb CA, Kennedy NA, Raine T, et al.; IBD guidelines eDelphi 
consensus group. British society of gastroenterology consensus 
guidelines on the management of inflammatory bowel disease in 
adults. Gut 2019;68:s1–s106.

19. Nguyen GC, Loftus EV Jr, Hirano I, Falck-Ytter Y, Singh S, Sultan 
S; AGA Institute Clinical Guidelines Committee. American gas-
troenterological association institute guideline on the manage-
ment of Crohn’s disease after surgical resection. Gastroenterology 
2017;152:271–5.

20. Rutgeerts P, Geboes K, Vantrappen G, Beyls J, Kerremans R, Hiele 
M. Predictability of the postoperative course of Crohn’s disease. 
Gastroenterology 1990;99:956–63.

21. D’Haens GR, Geboes K, Peeters M, Baert F, Penninckx F, Rutgeerts 
P. Early lesions of recurrent Crohn’s disease caused by infu-
sion of intestinal contents in excluded ileum. Gastroenterology 
1998;114:262–7.

22. Riviere P, Vermeire S, Irles-Depe M, et al. Rates of postoperative 
recurrence of Crohn’s disease and effects of immunosuppressive 
and biologic therapies. Clin Gastroenterol Hepatol 2021;19:713–
720.e1.

23. Gorbach SL, Tabaqchali S. Bacteria, bile, and the small bowel. Gut 
1969;10:963–72.

24. Krook A, Jarnerot G, Danielsson D. Clinical effect of metronida-
zole and sulfasalazine on Crohn’s disease in relation to changes in 
the fecal flora. Scand J Gastroenterol 1981;16:569–75.

25. Rutgeerts P, Hiele M, Geboes K, et al. Controlled trial of metroni-
dazole treatment for prevention of Crohn’s recurrence after ileal 
resection. Gastroenterology 1995;108:1617–21.

26. Rutgeerts P, Van Assche G, Vermeire S, et al. Ornidazole for 
prophylaxis of postoperative Crohn’s disease recurrence: a 
randomized, double-blind, placebo-controlled trial. Gastroenter-
ology 2005;128:856–61.

27. D’Haens GR, Vermeire S, Van Assche G, et al. Therapy of metro-
nidazole with azathioprine to prevent postoperative recurrence of 
Crohn’s disease: a controlled randomized trial. Gastroenterology 
2008;135:1123–9.

28. Manosa M, Cabre E, Bernal I, et al. Addition of metronidazole 
to azathioprine for the prevention of postoperative recurrence of 
Crohn’s disease: a randomized, double-blind, placebo-controlled 
trial. Inflamm Bowel Dis 2013;19:1889–95.

29. De Cruz P, Kamm MA, Hamilton AL, et al. Crohn’s disease man-
agement after intestinal resection: a randomised trial. Lancet 
2015;385:1406–17.

30. Lopez-Sanroman A, Vera-Mendoza I, Domenech E, et al; Spanish 
GETECCU group [APPRECIA study]. Adalimumab vs azathioprine 
in the prevention of postoperative Crohn’s disease recurrence. A 
GETECCU randomised trial. J Crohns Colitis 2017;11:1293–301.

31. Herfarth HH, Katz JA, Hanauer SB, et al. Ciprofloxacin for the 
prevention of postoperative recurrence in patients with Crohn’s 

disease: a randomized, double-blind, placebo-controlled pilot 
study. Inflamm Bowel Dis 2013;19:1073–9.

32. Caprilli R, Andreoli A, Capurso L, et al. Oral mesalazine 
(5-aminosalicylic acid; asacol) for the prevention of post-operative 
recurrence of Crohn’s disease. Gruppo italiano per lo studio del 
colon e del retto (GISC). Aliment Pharmacol Ther 1994;8:35–43.

33. Brignola C, Cottone M, Pera A, et al. Mesalamine in the pre-
vention of endoscopic recurrence after intestinal resection for 
Crohn’s disease. Italian cooperative study group. Gastroenterology 
1995;108:345–9.

34. McLeod RS, Wolff BG, Steinhart AH, et al. Prophylactic mesalamine 
treatment decreases postoperative recurrence of Crohn’s disease. 
Gastroenterology 1995;109:404–13.

35. Florent C, Cortot A, Quandale P, et al. Placebo-controlled clin-
ical trial of mesalazine in the prevention of early endoscopic 
recurrences after resection for Crohn’s disease. Groupe d’etudes 
therapeutiques des affections inflammatoires digestives (GETAID). 
Eur J Gastroenterol Hepatol 1996;8:229–33.

36. Gjuladin-Hellon T, Gordon M, Iheozor-Ejiofor Z, Akobeng AK. 
Oral 5-aminosalicylic acid for maintenance of surgically-induced 
remission in Crohn’s disease. Cochrane Database Syst Rev 
2019;6:CD008414.

37. Singh S, Garg SK, Pardi DS, Wang Z, Murad MH, Loftus Edward V. 
Comparative efficacy of pharmacologic interventions in preventing 
relapse of Crohn’s disease after surgery: a systematic review and 
network meta-analysis. Gastroenterology 2015;148:64–76.e2; 
quiz e14.

38. Caprilli R, Cottone M, Tonelli F, et al. Two mesalazine regimens in 
the prevention of the post-operative recurrence of Crohn’s disease: 
a pragmatic, double-blind, randomized controlled trial. Aliment 
Pharmacol Ther 2003;17:517–23.

39. Frieri G, Pimpo MT, Palumbo G, et al. Anastomotic configura-
tion and mucosal 5-aminosalicyclic acid (5-ASA) concentrations in 
patients with Crohn’s disease: a GISC study. Gruppo italiano per lo 
studio del colon e del retto. Am J Gastroenterol 2000;95:1486–90.

40. Ewe K, Bottger T, Buhr HJ, Ecker KW, Otto HF. Low-dose 
budesonide treatment for prevention of postoperative recurrence of 
Crohn’s disease: a multicentre randomized placebo-controlled trial. 
German budesonide study group. Eur J Gastroenterol Hepatol 
1999;11:277–82.

41. Hellers G, Cortot A, Jewell D, et al. Oral budesonide for preven-
tion of postsurgical recurrence in Crohn’s disease. The IOIBD 
budesonide study group. Gastroenterology 1999;116:294–300.

42. Ardizzone S, Maconi G, Sampietro GM, et al. Azathioprine and 
mesalamine for prevention of relapse after conservative surgery for 
Crohn’s disease. Gastroenterology 2004;127:730–40.

43. Hanauer SB, Korelitz BI, Rutgeerts P, et al. Postoperative main-
tenance of Crohn’s disease remission with 6-mercaptopurine, 
mesalamine, or placebo: a 2-year trial. Gastroenterology 
2004;127:723–9.

44. Herfarth H, Tjaden C, Lukas M, et al; Z T-1 Study Group. Ad-
verse events in clinical trials with azathioprine and mesalamine 
for prevention of postoperative recurrence of Crohn’s disease. Gut 
2006;55:1525–6.

45. Savarino E, Bodini G, Dulbecco P, et al. Adalimumab is more effec-
tive than azathioprine and mesalamine at preventing postoperative 
recurrence of Crohn’s disease: a randomized controlled trial. Am J 
Gastroenterol 2013;108:1731–42.

46. Mowat C, Arnott I, Cahill A, et al; TOPPIC Study Group. 
Mercaptopurine versus placebo to prevent recurrence of Crohn’s 
disease after surgical resection (TOPPIC): a multicentre, dou-
ble-blind, randomised controlled trial. Lancet Gastroenterol 
Hepatol 2016;1:273–82.

47. Gjuladin-Hellon T, Iheozor-Ejiofor Z, Gordon M, Akobeng AK. 
Azathioprine and 6-mercaptopurine for maintenance of surgically-
induced remission in Crohn’s disease. Cochrane Database Syst Rev 
2019;8:CD010233.

48. Carla-Moreau A, Paul S, Roblin X, Genin C, Peyrin-Biroulet L. Pre-
vention and treatment of postoperative Crohn’s disease recurrence 

D
ow

nloaded from
 https://academ

ic.oup.com
/ecco-jcc/article/17/11/1707/7127335 by Erasm

us U
niversity R

otterdam
 user on 14 D

ecem
ber 2023



1720 M. Ferrante et al.

with anti-TNF therapy: a meta-analysis of controlled trials. Dig 
Liver Dis 2015;47:191–6.

49. Gjuladin-Hellon T, Iheozor-Ejiofor Z, Gordon M, Akobeng AK. 
Azathioprine and 6-mercaptopurine for maintenance of surgically-
induced remission in Crohn’s disease. Cochrane Database Syst Rev 
2019;8:CD010233.

50. Beelen EMJ, Nieboer D, Arkenbosch JHC, et al. Risk prediction 
and comparative efficacy of anti-TNF vs thiopurines, for preventing 
postoperative recurrence in Crohn’s disease: a pooled analysis of 6 
trials. Clin Gastroenterol Hepatol 2021.

51. Sorrentino D, Terrosu G, Avellini C, Maiero S. Infliximab with 
low-dose methotrexate for prevention of postsurgical recurrence of 
ileocolonic Crohn disease. Arch Intern Med 2007;167:1804–7.

52. Regueiro M, Schraut W, Baidoo L, et al. Infliximab prevents 
Crohn’s disease recurrence after ileal resection. Gastroenterology 
2009;136:441–50.e1; quiz 716.

53. Sorrentino D, Paviotti A, Terrosu G, Avellini C, Geraci M, Zarifi 
D. Low-dose maintenance therapy with infliximab prevents 
postsurgical recurrence of Crohn’s disease. Clin Gastroenterol 
Hepatol 2010;8:591–9.e1; quiz e78.

54. Yoshida K, Fukunaga K, Ikeuchi H, et al. Scheduled infliximab 
monotherapy to prevent recurrence of Crohn’s disease following 
ileocolic or ileal resection: a 3-year prospective randomized open 
trial. Inflamm Bowel Dis 2012;18:1617–23.

55. Armuzzi A, Felice C, Papa A, et al. Prevention of postoperative re-
currence with azathioprine or infliximab in patients with Crohn’s 
disease: an open-label pilot study. J Crohns Colitis 2013;7:e623–9.

56. Regueiro M, Feagan BG, Zou B, et al; PREVENT Study Group. 
Infliximab reduces endoscopic, but not clinical, recurrence of 
Crohn’s disease after ileocolonic resection. Gastroenterology 
2016;150:1568–78.

57. De Cruz P, Kamm MA, Hamilton AL, et al. Efficacy of thiopurines 
and adalimumab in preventing Crohn’s disease recurrence in high-
risk patients - a pocer study analysis. Aliment Pharmacol Ther 
2015;42:867–79.

58. Iheozor-Ejiofor Z, Gordon M, Clegg A, et al. Interventions for 
maintenance of surgically induced remission in Crohn’s dis-
ease: a network meta-analysis. Cochrane Database Syst Rev 
2019;9:CD013210.

59. Peyrin-Biroulet L, Deltenre P, Ardizzone S, et al. Azathioprine 
and 6-mercaptopurine for the prevention of postoperative recur-
rence in Crohn’s disease: a meta-analysis. Am J Gastroenterol 
2009;104:2089–96.

60. Buisson A, Nancey S, Manlay L, et al; USTEK Post-Op study group. 
Ustekinumab is more effective than azathioprine to prevent endo-
scopic postoperative recurrence in Crohn’s disease. United Euro-
pean Gastroenterol J 2021;9:552–60.

61. Yamada A, Komaki Y, Patel N, et al. The use of vedolizumab in 
preventing postoperative recurrence of Crohn’s disease. Inflamm 
Bowel Dis 2018;24:502–9.

62. Yanai H, Kagramanova A, Knyazev O, et al. Endoscopic postoper-
ative recurrence in Crohn’s disease after curative ileocecal resection 
with early prophylaxis by anti-TNF, vedolizumab or ustekinumab: 
a real-world multicenter European study. J Crohns Colitis 2022.

63. Manosa M, Fernandez-Clotet A, Nos P, et al. Ustekinumab and 
vedolizumab for the prevention of postoperative recurrence of Crohn’s 
disease: results from the ENEIDA registry. Dig Liver Dis 2022.

64. Cosnes J, Nion-larmurier I, Afchain P, Beaugerie L, Gendre JP. 
Gender differences in the response of colitis to smoking. Clin 
Gastroenterol Hepatol 2004;2:41–8.

65. Lunney PC, Kariyawasam VC, Wang RR, et al. Smoking prevalence 
and its influence on disease course and surgery in Crohn’s disease 
and ulcerative colitis. Aliment Pharmacol Ther 2015;42:61–70.

66. To N, Gracie DJ, Ford AC. Systematic review with meta-analysis: 
the adverse effects of tobacco smoking on the natural history of 
Crohn’s disease. Aliment Pharmacol Ther 2016;43:549–61.

67. Sutherland LR, Ramcharan S, Bryant H, Fick G. Effect of ciga-
rette smoking on recurrence of Crohn’s disease. Gastroenterology 
1990;98:1123–8.

68. Cottone M, Rosselli M, Orlando A, et al. Smoking-habits and re-
currence in Crohns-disease. Gastroenterology 1994;106:643–8.

69. Moskovitz D, McLeod RS, Greenberg GR, Cohen Z. Operative and 
environmental risk factors for recurrence of Crohn’s disease. Int J 
Colorectal Dis 1999;14:224–6.

70. Yamamoto T, Keighley MR. The association of cigarette smoking 
with a high risk of recurrence after ileocolonic resection for 
ileocecal Crohn’s disease. Surg Today 1999;29:579–80.

71. Ryan WR, Allan RN, Yamamoto T, Keighley MR. Crohn’s disease 
patients who quit smoking have a reduced risk of reoperation for 
recurrence. Am J Surg 2004;187:219–25.

72. Lawrance IC, Murray K, Batman B, et al. Crohn’s disease and 
smoking: is it ever too late to quit? J Crohns Colitis 2013;7:e665–71.

73. Bolckmans R, Kalman T, Singh S, et al. Does smoking cessation 
reduce surgical recurrence after primary ileocolic resection for 
Crohn’s disease? Dis Colon Rectum 2020;63:200–6.

74. De Bie C, Ballet V, Hendriks N, et al. Smoking behaviour and 
knowledge of the health effects of smoking in patients with in-
flammatory bowel disease. Aliment Pharmacol Therapeutics 
2015;42:1294–302.

75. Saadoune N, Peyrin-Biroulet L, Baumann C, et al. Beliefs and 
behaviour about smoking among inflammatory bowel disease 
patients. Eur J Gastroenterol Hepatol 2015;27:797–803.

76. Biedermann L, Fournier N, Misselwitz B, et al. High rates of 
smoking especially in female Crohn’s disease patients and low use 
of supportive measures to achieve smoking cessation-data from the 
Swiss IBD cohort study. J Crohns Colitis 2015;9:819–29.

77. Nunes T, Etchevers MJ, Domenech E, et al; Tobacco-Eneida Study 
Group of GETECCU. Smoking does influence disease behaviour 
and impacts the need for therapy in Crohn’s disease in the biologic 
era. Aliment Pharmacol Ther 2013;38:752–60.

78. Nunes T, Etchevers MJ, Merino O, et al; TABACROHN Study 
Group of GETECCU. High smoking cessation rate in Crohn’s dis-
ease patients after physician advice--the TABACROHN study. J 
Crohns Colitis 2013;7:202–7.

79. Yamamoto T, Nakahigashi M, Umegae S, Kitagawa T, Matsumoto 
K. Impact of long-term enteral nutrition on clinical and endoscopic 
recurrence after resection for Crohn’s disease: a prospective, non-
randomized, parallel, controlled study. Aliment Pharmacol Ther 
2007;25:67–72.

80. Ohara N, Mizushima T, Iijima H, et al. Adherence to an elemental 
diet for preventing postoperative recurrence of Crohn’s disease. 
Surg Today 2017;47:1519–25.

81. Torres J, Ellul P, Langhorst J, et al. European Crohn’s and co-
litis organisation topical review on complementary medicine and 
psychotherapy in inflammatory bowel disease. J Crohns Colitis 
2019;13:673–85e.

82. Van Gossum A, Dewit O, Louis E, et al. Multicenter randomized-
controlled clinical trial of probiotics (Lactobacillus johnsonii, la1) 
on early endoscopic recurrence of Crohn’s disease after ileo-caecal 
resection. Inflamm Bowel Dis 2007;13:135–42.

83. Prantera C, Scribano ML, Falasco G, Andreoli A, Luzi C. Inef-
fectiveness of probiotics in preventing recurrence after curative 
resection for Crohn’s disease: a randomised controlled trial with 
Lactobacillus GG. Gut 2002;51:405–9.

84. Chermesh I, Tamir A, Reshef R, et al. Failure of synbiotic 2000 to 
prevent postoperative recurrence of Crohn’s disease. Dig Dis Sci 
2007;52:385–9.

85. Ren J, Wu X, Liao N, et al. Prevention of postoperative recurrence 
of Crohn’s disease: Tripterygium wilfordii polyglycoside versus 
mesalazine. J Int Med Res 2013;41:176–87.

86. Zhu W, Li Y, Gong J, et al. Tripterygium wilfordii Hook. F. versus 
azathioprine for prevention of postoperative recurrence in patients 
with Crohn’s disease: a randomized clinical trial. Dig Liver Dis 
2015;47:14–9.

87. Bommelaer G, Laharie D, Nancey S, et al. Oral curcumin no more 
effective than placebo in preventing recurrence of Crohn’s disease 
after surgery in a randomized controlled trial. Clin Gastroenterol 
Hepatol 2020;18:1553–1560.e1.

D
ow

nloaded from
 https://academ

ic.oup.com
/ecco-jcc/article/17/11/1707/7127335 by Erasm

us U
niversity R

otterdam
 user on 14 D

ecem
ber 2023



Results of the Eighth Scientific Workshop of ECCO 1721

88. de Bruyn JR, Bossuyt P, Ferrante M, et al; Dutch-Belgian The Ef-
fect of Vitamin D3 to Prevent Postoperative Relapse of Crohn’s 
Disease: A Placebo-controlled Randomized Trial Study Group. 
High-dose vitamin d does not prevent postoperative recurrence 
of Crohn’s disease in a randomized placebo-controlled trial. Clin 
Gastroenterol Hepatol 2021;19:1573–1582.e5.

89. Rozich JJ, Holmer A, Singh S. Effect of lifestyle factors on 
outcomes in patients with inflammatory bowel diseases. Am J 
Gastroenterol 2020;115:832–40.

90. Reinisch W, Angelberger S, Petritsch W, et al; International AZT-2 
Study Group. Azathioprine versus mesalazine for prevention of 
postoperative clinical recurrence in patients with Crohn’s dis-
ease with endoscopic recurrence: efficacy and safety results of a 
randomised, double-blind, double-dummy, multicentre trial. Gut 
2010;59:752–9.

91. Orlando A, Mocciaro F, Ventimiglia M, et al. Azathioprine for pre-
vention of clinical recurrence in Crohn’s disease patients with se-
vere endoscopic recurrence: an IG-IBD randomized double-blind 
trial. Eur Rev Med Pharmacol Sci 2020;24:11356–64.

92. Zabana Y, Manosa M, Cabre E, et al. Addition of mesalazine for 
subclinical post-surgical endoscopic recurrence of Crohn’s dis-
ease despite preventive thiopurine therapy: a case-control study. J 
Gastroenterol Hepatol 2014;29:1413–7.

93. D’Haens G, Geboes K, Ponette E, Penninckx F, Rutgeerts 
P. Healing of severe recurrent ileitis with azathioprine 
therapy in patients with Crohn’s disease. Gastroenterology 
1997;112:1475–81.

94. Yamamoto T, Umegae S, Matsumoto K. Impact of infliximab 
therapy after early endoscopic recurrence following ileocolonic 
resection of Crohn’s disease: a prospective pilot study. Inflamm 
Bowel Dis 2009;15:1460–6.

95. Ferrante M, Papamichael K, Duricova D, et al. Systematic versus 
endoscopy-driven treatment with azathioprine to prevent post-
operative ileal Crohn’s disease recurrence. J Crohns Colitis 
2015;9:617–24.

96. Angelberger S, Schaeffeler E, Teml A, et al. Mucosal improvement 
in patients with moderate to severe postoperative endoscopic re-
currence of Crohn’s disease and azathioprine metabolite levels. 
Inflamm Bowel Dis 2013;19:590–8.

97. Regueiro M, Kip KE, Baidoo L, Swoger JM, Schraut W. Postoper-
ative therapy with infliximab prevents long-term Crohn’s disease 
recurrence. Clin Gastroenterol Hepatol 2014;12:1494–502.e1.

98. Papamichael K, Archavlis E, Lariou C, Mantzaris GJ. Adalimumab 
for the prevention and/or treatment of post-operative recurrence 
of Crohn’s disease: a prospective, two-year, single center, pilot 
study. J Crohns Colitis 2012;6:924–31.

99. Canete F, Manosa M, Perez-Martinez I, et al; INFLIRECU study. 
Antitumor necrosis factor agents to treat endoscopic postoper-
ative recurrence of Crohn’s disease: a nationwide study with 
propensity-matched score analysis. Clin Transl Gastroenterol 
2020;11:e00218.

100. Tursi A, Mocci G, Picchio M, Elisei W, Maconi GL. Ustekinumab 
for the treatment of post-surgical and refractory Crohn’s disease. 
Aliment Pharmacol Ther 2021;53:859–60.

101. Ahmed W, Mahtani P, Pan YS, et al. Comparative efficacy of TNF 
antagonists and ustekinumab in post-operative Crohn’s disease. 
Am J Gastroenterol 2021;116:S409S408–S410.

102. Macaluso FS, Cappello M, Crispino F, et al; Sicilian Network for 
Inflammatory Bowel Disease (SN-IBD). Vedolizumab may be an 
effective option for the treatment of postoperative recurrence of 
Crohn’s disease. Dig Liver Dis 2022;54:629–34.

103. Regueiro M, Velayos F, Greer JB, et al. American Gastroentero-
logical Association institute technical review on the management 
of Crohn’s disease after surgical resection. Gastroenterology 
2017;152:277–295.e3.

104. Rieder F, Latella G, Magro F, et al. European Crohn’s and co-
litis organisation topical review on prediction, diagnosis and 
management of fibrostenosing Crohn’s disease. J Crohns Colitis 
2016;10:873–85.

105. Morar PS, Faiz O, Warusavitarne J, et al; Crohn's Stricture Study 
(CroSS) Group. Systematic review with meta-analysis: endo-
scopic balloon dilatation for Crohn’s disease strictures. Aliment 
Pharmacol Ther 2015;42:1137–48.

106. Schulberg JD, Wright EK, Holt BA, et al. Efficacy of drug and 
endoscopic treatment of Crohn’s disease strictures: a systematic 
review. J Gastroenterol Hepatol 2021;36:344–61.

107. Shen B, Kochhar G, Navaneethan U, et al. Practical guidelines on 
endoscopic treatment for Crohn’s disease strictures: a consensus 
statement from the Global Interventional Inflammatory Bowel 
Disease Group. Lancet Gastroenterol Hepatol 2020;5:393–405.

108. Lopes S, Rodrigues-Pinto E, Andrade P, et al. Endoscopic balloon 
dilation of Crohn’s disease strictures-safety, efficacy and clinical 
impact. World J Gastroenterol 2017;23:7397–406.

109. Romanko I, Bortlik M, Duricova D, et al. Biologic therapy does 
not affect results of endoscopic balloon dilations in Crohn’s dis-
ease patients. Gastroenterologie Hepatologie 2015;69:33–7.

110. Lan N, Shen B. Endoscopic stricturotomy versus balloon dila-
tion in the treatment of anastomotic strictures in Crohn’s disease. 
Inflamm Bowel Dis 2018;24:897–907.

111. Lan N, Stocchi L, Delaney CP, Hull TL, Shen B. Endoscopic 
stricturotomy versus ileocolonic resection in the treatment of 
ileocolonic anastomotic strictures in Crohn’s disease. Gastrointest 
Endosc 2019;90:259–68.

112. Loras C, Perez-Roldan F, Gornals JB, et al. Endoscopic treatment 
with self-expanding metal stents for Crohn’s disease strictures. Al-
iment Pharmacol Ther 2012;36:833–9.

113. Attar A, Branche J, Coron E, et al. An anti-migration self-
expandable and removable metal stent for Crohn’s disease 
strictures: a nationwide study from GETAID and SFED. J Crohns 
Colitis 2021;15:521–8.

114. Loras C, Andujar X, Gornals JB, et al; Grupo Español de Trabajo 
de la Enfermedad de Crohn y Colitis Ulcerosa (GETECCU). 
Self-expandable metal stents versus endoscopic balloon dilation 
for the treatment of strictures in Crohn’s disease [PROTDILAT 
study]: An open-label, multicentre, randomised trial. Lancet 
Gastroenterol Hepatol 2022;7:332–41.

115. Lescaille Y, Su LC, Lawlor G, Kiran RP, Shen B. Endoscopic 
stent placement in the management of strictures in Crohn’s dis-
ease: a meta-analysis of observational studies. Endosc Int Open 
2021;93:AB19–20.

116. Karstensen JG, Christensen KR, Brynskov J, Rønholt C, Vilmann 
P, Hendel J. Biodegradable stents for the treatment of bowel 
strictures in Crohn’s disease: technical results and challenges. 
Endosc Int Open 2016;4:E296–300.

117. Brooker JC, Beckett CG, Saunders BP, Benson MJ. Long-acting 
steroid injection after endoscopic dilation of anastomotic Crohn’s 
strictures may improve the outcome: a retrospective case series. 
Endoscopy 2003;35:333–7.

118. East JE, Brooker JC, Rutter MD, Saunders BP. A pilot study of 
intrastricture steroid versus placebo injection after balloon dilatation 
of Crohn’s strictures. Clin Gastroenterol Hepatol 2007;5:1065–9.

119. Atreja A, Aggarwal A, Dwivedi S, et al. Safety and efficacy of en-
doscopic dilation for primary and anastomotic Crohn’s disease 
strictures. J Crohns Colitis 2014;8:392–400.

120. Hendel J, Karstensen JG, Vilmann P. Serial intralesional injections 
of infliximab in small bowel Crohn’s strictures are feasible and 
might lower inflammation. United European Gastroenterol J 
2014;2:406–12.

121. Suarez BG, Giordano A, Mascarell CR, et al. Intralesional in-
jection of adalimumab in intestinal strictures of patients with 
Crohn’s disease: a randomized, multicenter, prospective clinical 
trial. Gastrointest Endosc 2020;91:AB277.

122. Vieujean S, Loly JP, Boutaffala L, et al. Mesenchymal stem cell 
injection in Crohn’s disease strictures: a phase I-II clinical study. J 
Crohns Colitis 2022;16:506–10.

123. Fichera A, Lovadina S, Rubin M, Cimino F, Hurst RD, Michelassi 
F. Patterns and operative treatment of recurrent Crohn’s disease: a 
prospective longitudinal study. Surgery 2006;140:649–54.

D
ow

nloaded from
 https://academ

ic.oup.com
/ecco-jcc/article/17/11/1707/7127335 by Erasm

us U
niversity R

otterdam
 user on 14 D

ecem
ber 2023



1722 M. Ferrante et al.

124. Yamamoto T, Keighley MR. Long-term results of strictureplasty 
for ileocolonic anastomotic recurrence in Crohn’s disease. J 
Gastrointest Surg 1999;3:555–60.

125. Lock MR, Farmer RG, Fazio VW, Jagelman DG, Lavery IC, 
Weakley FL. Recurrence and reoperation for Crohn’s dis-
ease: the role of disease location in prognosis. N Engl J Med 
1981;304:1586–8.

126. Chardavoyne R, Flint GW, Pollack S, Wise L. Factors affecting 
recurrence following resection for Crohn’s disease. Dis Colon 
Rectum 1986;29:495–502.

127. Landsend E, Johnson E, Johannessen HO, Carlsen E. Long-term 
outcome after intestinal resection for Crohn’s disease. Scand J 
Gastroenterol 2006;41:1204–8.

128. Celentano V, Sagias F, Flashman KG, Conti J, Khan J. Laparo-
scopic redo ileocolic resection for Crohn’s disease in patients with 
previous multiple laparotomies. Scand J Surg 2019;108:42–8.

129. Holubar SD, Dozois EJ, Privitera A, et al. Laparoscopic sur-
gery for recurrent ileocolic Crohn’s disease. Inflamm Bowel Dis 
2010;16:1382–6.

130. Carmichael H, Peyser D, Baratta VM, et al. The role of laparo-
scopic surgery in repeat ileocolic resection for Crohn’s disease. 
Colorectal Dis 2021;23:2075–84.

131. Pinto RA, Shawki S, Narita K, Weiss EG, Wexner SD. Laparos-
copy for recurrent Crohn’s disease: how do the results compare 
with the results for primary Crohn’s disease? Colorectal Dis 
2011;13:302–7.

132. Panteleimonitis S, Ahmed J, Parker T, Qureshi T, Parvaiz A. 
Laparoscopic resection for primary and recurrent Crohn’s dis-
ease: a case series of over 100 consecutive cases. Int J Surg 
2017;47:69–76.

133. Colombo F, Frontali A, Baldi C, et al. Repeated surgery for re-
current Crohn’s disease: Does the outcome keep worsening oper-
ation after operation? A comparative study of 1224 consecutive 
procedures. Updates Surg 2022;74:73–80.

134. Bouquot M, Maggiori L, Hain E, Prost A la Denise J, Bouhnik 
Y, Panis Y. What is the outcome for patients undergoing more 
than two ileocolonic resections for recurrent Crohn’s disease? A 
comparative study of 569 consecutive procedures. Colorectal Dis 
2019;21:563–9.

135. Uchino M, Ikeuchi H, Bando T, et al. Risk factors for short 
bowel syndrome in patients with Crohn’s disease. Surg Today 
2012;42:447–52.

136. Gearry RB, Kamm MA, Hart AL, Bassett P, Gabe SM, Nightingale 
JM. Predictors for developing intestinal failure in patients with 
Crohn’s disease. J Gastroenterol Hepatol 2013;28:801–7.

137. Thompson JS. Comparison of massive vs. repeated resection leading 
to short bowel syndrome. J Gastrointest Surg 2000;4:101–4.

138. Riviere P, Bislenghi G, Vermeire S, et al. Postoperative Crohn’s disease 
recurrence: time to adapt endoscopic recurrence scores to the leading 
surgical techniques. Clin Gastroenterol Hepatol 2022;20:1201–4.

139. Burr NE, Hall B, Hamlin PJ, Selinger CP, Ford Alexander C, 
O'Connor A. Systematic review and network meta-analysis of 
medical therapies to prevent recurrence of post-operative Crohn’s 
disease. J Crohns Colitis 2019;13:693–701.

140. Geldof J, Truyens M, Hanssens M, et al. Prophylactic versus en-
doscopy driven treatment of Crohn’s postoperative recurrence: 
a retrospective multicentric European study. Gastroenterology 
2022;162:SS602–602.

141. Joustra V, van Sabben J, van der Does de Willebois E, et al. Ben-
efit of risk-stratified prophylactic treatment on clinical outcome in 
post-operative Crohn’s disease. J Crohns Colitis 2022.

142. Dragoni G, Allocca M, Myrelid P, et al. Results of the 8th sci-
entific workshop of ecco: diagnosing postoperative recurrence 
of Crohn’s disease after an ileocolonic resection with ileocolonic 
anastomosis. J Crohns Colitis 2023.

143. Auzolle C, Nancey S, Tran-Minh ML, et al; REMIND Study 
Group Investigators. Male gender, active smoking and previous 
intestinal resection are risk factors for post-operative endoscopic 
recurrence in Crohn’s disease: results from a prospective cohort 
study. Aliment Pharmacol Ther 2018;48:924–32.

144. A JHC, Beelen EMJ, Dijkstra G, et al. Prophylactic medication for 
the prevention of endoscopic recurrence after ileocolonic resec-
tion in Crohn’s disease: a prospective study based on clinical risk 
stratification. J Crohns Colitis 2022;16:i316–i7.

145. Joustra V, Duijvestein M, Mookhoek A, et al. Natural history and 
risk stratification of recurrent Crohn’s disease after ileocolonic re-
section: a multicenter retrospective cohort study. Inflamm Bowel 
Dis 2022;28:1–8.

D
ow

nloaded from
 https://academ

ic.oup.com
/ecco-jcc/article/17/11/1707/7127335 by Erasm

us U
niversity R

otterdam
 user on 14 D

ecem
ber 2023


