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Despite recent
advances in the

medical management
of Crohn’s disease
(CD), a substantial
proportion of patients
cannot avoid surgery,
most often ileocolonic
resection. Unfortu-
nately, the disease
frequently recurs at
the anastomosis and in
the neoterminal ileum

consequence of the use of earlier and more potent anti-
inflammatory treatments.8

Endoscopic recurrence usually precedes clinical
symptoms

For the assessment of endoscopic recurrence the Rut-
geerts score was developed5 (Figure 1). Six months endo-
scopic recurrence rates have been around 70%2 and 12
months rates between73%5and>90%9,with approximately
50% having ‘severe’ recurrence (Rutgeerts score � 2) based
on a meta-analysis.10 Early intervention studies e.g. using
metronidazole have even shown endoscopic recurrence rates
up to 75% as early as 12 weeks postoperatively.11
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proximally to it.1 Rutgeerts and colleagues demonstrated
that such recurrence is dependent on the presence of fecal
content.2 None of 5 patients receiving a diverting ileostomy
proximal to the anastomosis exhibited any endoscopic lesions
six months after diversion, whereas 70% of patients with
one-step surgery showed endoscopic recurrence at the same
time point. D’Haens and colleagues reported that intestinal
content induced histological inflammation in the neoterminal
ileum already in the very first days after surgery.3 The
pathophysiology of this phenomenon remains amystery until
today. Besides dietary components and various metabolites
the gut microbiota has been considered a likely culprit, since
endoscopic recurrence has been associated with profound
changes in ileal mucosa-associatedmicrobiota.4 In this article
we will discuss the management of Crohn’s patients after
surgery, especially after ileocolonic resection.

Incidence and Risk Factors for
Postoperative Recurrence

Crohn’s disease can recur rapidly and presents as histo-
logical ± endocopical ± clinical recurrence in the neoterminal
ileum.1–3 Certain risk factors contribute to the likelihood and
severity of recurrence. Clinical recurrene rates amount to 20-
35%after 1 year and34%-86%after 3 years, depending on the
patient population.5,6 Typical symptoms of recurrence include
diarrhea and abdominal pain, although various other differ-
ential diagnoses such as bile salt malabsorption and irritable
bowel syndromehave to be considered. A subgroup of patients
develops stenosis andwill need endoscopic dilatation and/or a
second surgery. Surgical recurrence, i.e. the need for repeated
surgery occurs in around 25% after 5 years and 35% after 10
years, especially before 1980.7 These rates have diminished
considerably in the last 1-2 decades, probably as a
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Several risk factors associated with higher likelihood of
CD recurrence have been identified. The presence of one or
more of such risk factors should guide the intensity of
postoperative follow-up (Table 1). One of the most impor-
tant risk factors is smoking.12,13 Therefore, all medical and
psychological efforts have to be taken to convince patients
to quit smoking. A shorter disease duration (< 2 years) at
surgery also increases the risk for recurrence.14 Other
relevant risk factors include prior resections, fistulizing/
penetrating disease as surgical indication, extensive bowel
disease (> 50 cm), upper gastrointestinal involvement, male
gender, granulomas in the resection specimen, histological
inflammation at the ileal and possibly colonic margins.15–20

Myenteric plexitis has not been reproduced as a risk
factor.15–21 So far, no genetic factors have been identified. At
the level of the microbiome, lack of significant concentra-
tions of Faecalibacterium prausnitzii in the ileal mucosa has
been associated with higher recurrence rates.4

Non-Inflammatory Causes of Diarrhea
After Surgical Resection

Diarrhea after ilecocolonic resection is common. Besides
CD recurrence, bile acid-induced diarrhea (observed in up to
80% of subjects, often transient22) needs to be considered.
Especially with low fecal calprotectin (FC) levels a thera-
peutic trial of bile acid sequestrants is recommended
(cholestyramine, colestipol or colesevelam depending on
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Figure 1. Endosocopic postoperative recurrence score (Rutgeerts score). i0: no lesions, normal neo-terminal ileum and
anastomosis; i1: < 5 aphthous ulcers in the neo-terminal ileum; i2: > 5 aphthous ulcers in the neo-terminal ileum with mostly
normal mucosa or lesions confined to the ileocolonic anastomosis; i3: diffuse aphthous ileitis and diffusely inflamed mucosa;
i4: diffuse inflammation with large ulcers, nodules and/or narrowing: (A) i0 lesion; (B), i2 lesion; (C) i3 lesion and (D) i4 lesion
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availability and tolerability); furthermore, loperamide can
also be used safely. Another potential differential diagnosis
in case of diarrhea, bloating, nausea or vomiting, and weight
loss is small intestinal bacterial overgrowth23, which24 is
more likely in case of blind loops, diverticula and adhesions.
Although glucose breath test can be performed to support
this diagnosis, an empiric antibiotic therapy can be consid-
ered. Other potential confounders include irritable bowel
syndrome and surgical complications (e.g. strictures, adhe-
sions) or hernia development. Hence, an open-minded and
systematic approach is crucial. A small proportion of pa-
tients will also suffer from chronic abdominal pain, usually
caused by a combination of the problems outlined above.
Chronic analgesic treatment even with amitriptyline or
neurotropic analgesics may be worth trying.

How to Follow a Patient After
Ileocolonic Resection?

Considering the high incidence and rapid evolution of CD
postoperative recurrence, systematic follow-up seems reason-
able. The established ‘Gold standard’ is ileocolonoscopy, usually
recommended 6-12 months after resection. Patients with a
more aggressive disease phenotype or those who hadmultiple
resectionsmaybe considered for earlier evaluation (e.g. after 3-
4 months). Alternatively, both MR enterography25 and small
bowel sonography26 showgood correlationswith endoscopical
findings. In addition, fecal biomarkers such as FC offers an
attractivemonitoring tool.Wright and colleagues observed that
FC >100 mg/g indicated endoscopic recurrence with 89%
sensitivity and 58%specificity; importantly, FCwas superior to
serum C-reactive protein and clinical assessment by CDAI.27 FC
Table 1.Risk factors for disease recurrence

� Smoking
� Shorter disease duration (< 2 years)
� Prior resections
� Fistulizing/penetrating disease
� Extensive bowel involvement (> 50 cm)
� Upper gastrointestinal involvement
� Male gender
� Granulomas in the resection specimen
� Myenteric plexitis (unconfirmed)
� Transmural lesions at the ileal (and possibly colonic) margins
levels < 51 mg/g predicted maintenance of remission at 18
months. In another study FC levels>100 mg/g correlated well
with endoscopic recurrence and allowed to avoid 30% of ileo-
colonoscopies.28 In the TOPPIC trial FC >100 mg/g was asso-
ciated with a 18% higher likelihood of clinical recurrence.29

Therefore, serial measurements of FC e.g. 3-monthly could
offer a personalized strategy allowing more optimal timing of
ileocolonoscopy (Figure 2).

Medical Prophylaxis: Whom, When and
How To Treat?
Micobiota-targeted interventions

Nitroimidazol antibiotics are the best studied antibacterial
agents in Crohn’s disease following resection. Rutgeerts et al.
randomized 60 patients after ileocolonic resection to 20 mg/kg
body weight metronidazole or placebo (PLC) for 12 weeks.11

Metronidazol decreased endoscopic recurrence and delayed
onsetof clinical relapse.Ornidazole1g/daysignificantly reduced
endoscopic and clinical recurrence after 1 year.30 Unfortunately
these antibiotics are notwell toleratedwith approximately 25%
ofpatientsdeveloping (dose-dependently)metallic taste, nausea
and neuropathic complications. Shorter treatments (e.g. limited
to 3 months) are better tolerated as demonstrated in several
trials.31,32 Other antibiotics such as ciprofloxacin were not effi-
cacious in this indication.33 Rifaximin is usually well tolerated
but no studies with this agent in the postoperative setting
have been reported. Also, enteral administration of F. prausnitzii
may offer an attractive treatment strategy.

Aminosalicylates
A meta-analysis of 11 RCTs using aminosalicylates to

prevent postoperative recurrence revealed that sulfasala-
zine offered no benefit and mesalamine reduced the recur-
rence risk by approximately 20% (NNT¼10). Given this
modest effect, this class of drugs is not routinely recom-
mended to prevent postoperative recurrence.34

Thiopurines
A recent Cochrane analysis showed a decrease in clinical

but not endoscopic recurrence with thiopurines.35 Favor-
able evidence came from the TOPPIC trial where post-
operative patients received up to 3 years of 6-
mercaptopurine (n¼128) or placebo (PLC) (n¼112).29

However, only active smokers had a modest benefit of this
817



Figure 2. Proposed algorithm for management of CD after ileocolonic resection. Panel A describes algorithm in low risk and
Panel B in high risk patients. Majority of patients will need management as proposed in panel B. Either azathioprine or an anti-
TNF therapy can be chosen in high risk patients. * high risk if: smoker, younger patients <30 years, repeated surgeries, disease
duration < 2 years, perforating/fistulizing/long segment involvement of disease (> 50 cm), upper gastrointestinal involvement,
male gender and transmural lesions at the ileal margin (see also full text). Abbreviations: FC, fecal calprotectin
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therapy. In an earlier trial, 6-mercaptopurine (50 mg daily)
for 2 years prevented postoperative recurrence more effi-
ciently than mesalamine and PLC.36 The potential benefit of
azathioprine therapy may be increased by concomitant
metronidazole in the first 3 months.31 Hence, thiopurines
can be considered in patients that have demonstrated good
tolerability with a moderate recurrence risk.

Anti-TNF antibodies
The most promising agents for the postoperative patient

studied so far have been anti-TNF agents. Early small studies
with infliximab (IFX) showed a reduction in endoscopic and
histologic postoperative recurrence rates after 1 year
compared to PLC.37 The larger PREVENT study with IFX
(n¼297, 76 weeks duration) demonstrated a significant
reduction in endoscopic recurrence (30.6% on IFX vs 60% on
PLC) but a non-significant reduction in clinical recurrences,
which is why the drug did not receive FDA approval for
‘prevention of postoperative recurrence’.38 Potential long-
term benefit was suggested in an open label IFX study over
5 years.39 Importantly, patients who have received various
anti-TNF drugs before surgery have a higher likelihood for
recurrence despite continued anti-TNF therapy.40

Adalimumab (ADL)was also effective in the postoperative
setting in the POCER study.32 Here, patients received a 3-
months course of metronidazole and high risk patients
received either azathioprine or ADL in case of intolerance. In
case of endoscopic recurrence (Rutgeerts score � i2) at 6
months treatment was escalated to ADL, from biweekly to
weekly ADL or to ADL plus azathioprine. Patients randomized
to colonoscopy at 6 months with step-up therapy as needed
did better than thosewho did not (standard care) (18months
endosopic recurrence 49% in the active group vs 67% in the
standard care goup), but clinical recurrence was not signifi-
cantly different (27% verus 40%, p¼0.08). This study did not
answer the question whether an anti-TNF agent is more effec-
tive than azathioprine or combination therapy, although post-
818
hoc analysis suggested a stronger anti-inflammatory benefit
with ADL. A Spanish study including 91 patients compared ADL
every 2 weeks with azathioprine.41 Interestingly, ADL was not
superior to azathioprine plus metronidazole in this unselected
population after 1 year. In a smaller study (n¼51) ADL was
significantly more effective in reducing endoscopic and clinical
recurrence compared to azathioprine and mesalamine.42

Overall, anti-TNF agents reduce endoscopic recurrence and to
a certain extent also clinical recurrence; whether they aremore
effective than azathioprine and whether combination therapy
with anti-TNF antibody plus azathioprine would be more
effective is currently not known.

Other therapies
Corticosteroids and budesonide are ineffective to pre-

vent postoperative recurrence. Data with newer therapies
such as ustekinumab and vedolizumab have so far not been
published. The REPREVIO trial with vedolizumab is
currently recruiting (EUDRACT 2015-000555-24).

Our proposed approach to the postoperative
patient

Medical prophylaxis is recommended in high risk pa-
tients as outlined before: smokers, younger patients (< 30
years), repeated surgeries, disease duration < 2 years and
perforating/fistulizing/long segment involvement of disease
(Figure 2). Treatment selection depends on prior efficacy
and tolerability. Azathioprine started 2-4 weeks after sur-
gery, preferentially combined with metronidazole 250 mg
tid (for 12 weeks) is one potential option, but an anti-TNF
inhibitor is certainly a valid alternative, to be started 3-6
weeks following resection (to allow time for potential
postoperative complications to appear). Whatever treat-
ment is initiated, it is recommended (as demonstrated in the
POCER trial) to perform an endoscopy at the latest 6 months
postoperatively and adjust the treatment based on the
mucosal appearance.
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In all other patients medical prophylaxis is not recom-

mended and follow-up should be managed with serial
assessment of FC and/or ileocoloncoscopy at 6-12 months.
Management beyond 1 year after surgery could also be
based on this combination. Levels of FC can direct besides
clinical symptoms the need for a next ileocolonoscopy,
again, treatment is mandatory once significant mucosal
disease has re-appeared even in the absence of symptoms.

Endoscopic dilatation
In case of a significant stenosis accompanied by clinical

symptoms, endoscopic balloon dilatation is the preferred
strategy before repeated surgery, if technically feasible. The
largest series reported on 237 dilatations performed in 138
patients and showed long-term benefit after a median follow-
up of 5.8 years, 46% of patients needed repeated dilatation
versus 24% surgery.43 The most optimal technique is prob-
ably to use through the scope hydrostatic balloons, which are
inserted in the stenosis under visual guidance and inflated to
15-18 mm during 1-2 minutes. Repeat dilatation is usually
guided by symptom recurrence; outcome is improved by
upscaling medical treatment concurrently.44

Ileocecal Resection as Therapeutic
Intervention in Early Ileal Crohn’s
Disease

A recent prospective randomized trial demonstrated that
patients with ileal CD (<40 cm) failing thiopurines benefit
at least as much from laparoscopic ileocolonic resection as
from step-up medical treatment to IFX. Recent follow-up
data even revealed prolonged benefit without need for re-
resection. Early ileocecal resection will probably be imple-
mented in practice, but here, too, stringent postoperative
monitoring is warranted.45

Conclusions
Optimal follow-up and treatment of the postoperative

Crohn’s patient remains challenging. One of the reasons is
that evidence from postoperative prevention trials is usually
based on endoscopic findings, while the majority of patients
remain asymptomatic. The dogma that endoscopic recur-
rence is predictive of further clinical disease is also based on
a limited number of observational data. In the last decades
substantial progress has been made in understanding the
pathophysiology of Crohn’s disease. The routine use of bio-
markers such of FC has entered the clinical space. Despite the
availability of potent anti-inflammatory drugs, optimal use of
these agents remains challenging and their efficacy in the
postoperative setting is disappointing. For now, we propose
an algorithm outlined in Figure 2. Hopefully, more effective
therapies will become available in the future.
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