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Objectives 

•  Reflect on the medical optimization of Crohn’s 
disease patients undergoing surgical resection 

•  Review evidence on the effect to drug therapy 
on surgical complications and outcomes in 
Crohn’s disease 

•  Consider strategies to minimize the risk of 
recurrence of Crohn’s disease after surgery 

•  Discuss the combined medical and surgical 
management of fistulizing perianal Crohn’s 
disease 



Case 1 
•  28 year old woman presenting with 3 year 

history of CD – ileal involvement 
•  Multiple courses of prednisone over first 2 

years; azathioprine started 1 year after 
diagnosis 

•  Infliximab started 6 months before presentation 
•  Now presents with increased RLQ pain and 30 

pound weight loss 
•  CT – 30 cm of thickened TI with 5 cm segment 

luminal narrowing; prestenotic dilatation; 
associated phlegmon/?abscess 



Surgery for Luminal Crohn’s Disease 

•  Surgical rates have decreased over past 60 
years but are still significant1 
–  16% at 1 year 
–  33% at 3 years 
–  46% at 10 years 

•  Increased mortality in CD is primarily due to 
deaths within 30 days of surgery2 

•  High risk of recurrence following resection 
•  Risk of short bowel with multiple resections 

1. Frolkis AD et al  Gastroenterology 2013;145:996-1006 
2. Bernstein CB et al. Gut 2015;64:1403-11 



What factors impact risk of surgical 
complications in luminal CD? 
•  Patient age  
•  Nutritional status 
•  Cardiopulmonary/general medical condition (ASA Class) 
•  Sepsis 
•  ?obstruction (dilated bowel) 
•  Medications 

•  steroids 
•  immune suppression? 
•  biologic therapy? 

•  Surgical factors 



Pre-operative Management of 
Luminal CD 
•  Disease staging 
•  Control of sepsis 

–  percutaneous drainage of abscesses 
–  antibiotics 

•  Nutritional support 
•  Decompression of obstruction 
•  Optimize general medical condition (treatment of 

anemia, thromboembolic prophylaxis) 
•  Medical therapy of CD 

–  wean steroids 
–  immune suppression and biologic therapy (?) 

•  Timing of surgery 



Pre-operative Nutritional Support 
•  Multiple definitions of malnutrition:  

–  low BMI (<18.5 kg/m2) 
–  >10% unintentional weight loss 
–  anthropometric measurement abnormalities 
–  reduced grip strength 

•  Approximately 75% of CD patients undergoing 
surgery are malnourished 

•  Retrospective studies suggest reduced post-
operative complications when pre-operative 
nutritional support is provided1,2 

•  Relative merit of PN vs. EN has not been 
studied 1.  Jacobson S. Scand J Gastro 2012;47:170-177 

2.  Li G, et al. Eur J Clin Nutr 2014;68:441-6 



Pre-operative CD Management: 
Outcomes 
•  78 patients with penetrating ileal CD (37 with 

abscess) undergoing first ileocecal resection 
•  Nutrition support (n=50), abscess drainage 

(n=11), broad spectrum antibiotics and weaning 
of steroids, immunosuppressives and anti-TNF 

•  Uncomplicated operative course (n=58; 74%); 
major complication (n=4; 5%); minor 
complications (n=10; 13%) 

Zerbib B, et al. Aliment Pharmacol Therap 2010;32:456-466 



Pre-operative CD Management: 
Effect of Optimization 
•  Retrospective study of 237 CD patients 

undergoing surgery at 3 centres 
•  No difference between patients who did and 

did not receive optimization (nutrition support 
for ≥1 week and/or optimization of 
medication*) with respect to: 
–  overall complications 
–  surgical site infections 
–  re-operation 
–  intra-abdominal septic complications 
–  length of stay 

*D/C steroids, immunosuppressives and anti-TNF El-Hussuna A, et al. Int J Colorect Dis 2017;32:49-56 



Impact of Pre-operative Infliximab on 
Post-operative Complications in CD 
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of 763 patients in the IFX group and 151 out of 1296 patients 
in the control group. There were no signi!cant differences in 
the incidence of either major (OR = 1.41, 95% CI, 0.85–2.34, 
P = 0.19, Fig. 4A) or minor (OR = 1.14, 95% CI, 0.81–1.61, 
P = 0.46, Fig. 4C) complications between the IFX and control 

groups. Publication bias was not signi!cant based on the sym-
metry of the funnel plots (Fig.  4B, D). The heterogeneity of 
minor complications was low (P = 0.16, I2 = 30%), while that 
of major complications was signi!cantly high (P  <  0.00001, 
I2  =  77%). Sensitivity analysis showed that leaving out any 

FIGURE 3. Cumulative overall complications in IFX and control groups: A, Forest plot for overall complications. B, Funnel plot for overall 
complications.

FIGURE 2. Risk of bias graph: Judgements about each risk of bias item for each included study (top) and judgements about each risk of bias 
item presented as percentages across all included studies (bottom). Low, unclear or high risk of bias were indicated by green, yellow, and red, 
respectively.
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No difference in major complications, infectious complications,  
non-infectious complications or surgical complications 



Impact of Pre-operative Vedolizumab 
on Post-operative Complications in CD 
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Vedolizumab vs no biologics
Overall, the odds of developing complications in IBD patients 

exposed preoperatively to vedolizumab vs those not given biological 
agents were not signi!cantly different (OR,  0.88; 95% CI, 0.34–
2.26); the results were similar in patients with UC (OR, 0.6; 95% CI, 
0.31–1.13) and CD (OR, 1.24; 95% CI, 0.21–7.52) (Fig. 2B).

Infectious Complications

Vedolizumab vs anti-TNFs
The odds of infectious complications were not signif-

icantly different in IBD patients exposed preoperatively to 

vedolizumab in comparison with anti-TNFs (OR,  0.92; 95% 
CI, 0.35–2.43). The results were similar in patients with UC 
(OR,  0.75; 95% CI, 0.24–2.37) and CD (OR,  1.00; 95% CI, 
0.07–13.86) (Fig. 3A).

Vedolizumab vs no biologics
The odds of infectious complications were not signif-

icantly different when comparing IBD patients exposed to 
vedolizumab vs those not given biological agents (OR,  0.72; 
95% CI, 0.19–2.74). Results were similar in patients with UC 
(OR, 0.62; 95% CI, 0.26–1.49) and those with CD (OR, 0.84; 
95% CI, 0.04–15.88) (Fig. 3B).

FIGURE 2. Forest plots showing OR of all complications, comparing the vedolizumab treatment group with (A) the anti-TNF group and (B) patients 
not given biologics.
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Prevention of Post-operative 
Recurrence of Crohn’s Disease 



Post-operative Crohn’s Disease: 
Endoscopic Recurrence Following 
Primary Ileocolic Resection 

follow-up. The cumulative probability of CR was 8, 13,

and 27 % at 1, 2, and 5 years, respectively (see Fig. 2). The
median time to CR was 12.1 years (95 % CI 9.5–14.6). The

median time to clinical recurrence differed based upon the

Rutgeerts score (i-1 = 10.0 years, i-2 = 5.5 years,
i-3 = 2.8 years, and i-4 = 3.6 years) on the initial post-

operative endoscopy (see Fig. 3).

Predictors of Endoscopic and Clinical Recurrence

In a univariate model, the only significant predictor of ER

was the absence of postoperative medical prophylaxis (see

Table 3). In a multivariate model, both penetrating disease
behavior (HR 1.50; 95 % CI 1.00–2.10; P = 0.05) and

postoperative medical prophylaxis (HR 0.66; 95 % CI

0.46–0.95; P = 0.03) were independent predictors of ER.

Exposure to biologics preoperatively had no effect on ER
(HR 1.00; 95 % CI 0.63–1.59; P = 0.99).

In a univariate analysis, age less than 16 years, smoking,

and upper gastrointestinal (GI) tract involvement were
found to be predictors of CR (see Table 4). In a multi-

variate model, only perioperative smoking (HR 2.25; 95 %

CI 1.27–4.01; P = 0.006) and upper GI tract involvement
(HR 4.00; 95 % CI 1.82–8.33; P\ 0.0006) were inde-

pendent predictors of CR. There was a non-significant

trend toward earlier CR in patients with an age at diagnosis
less than 16 years (HR 1.61; 95 % CI 0.93–2.86;

P = 0.09).

Patients with i-1 and i-2 endoscopic recurrence on their
initial postoperative endoscopy were examined. Interest-

ingly, the cumulative probability of clinical recurrence was

significantly higher in the i-2 subgroup when compared to
the patients with i-1, HR 2.5 (95 % CI 1.2–5.9), P = 0.013

(see Fig. 4). Moreover, in patient with endoscopy within

3 years postoperatively, there was a non-significant trend
toward a shorter clinical relapse-free survival in patients

with i-3 or i-4 compared to i-1 or i-2 endoscopic recurrence

(median time to clinical relapse 2.8 vs. 9.2 years,
P = 0.08).

The Natural History of Mild Endoscopic Recurrence

A total of 46 patients were found to have i-1 on their initial

postoperative endoscopy documenting recurrence (see
Table 5). Of these patients, we examined 11 patients who

had not been exposed to any postoperative medical therapy

and who underwent repeat endoscopic evaluation. During
study follow-up, 6 patients actually regressed to an i-0 on

subsequent endoscopy and only 3 patients displayed

endoscopic progression (see Fig. 5).

Fig. 1 Survival analysis of endoscopic recurrence after primary
ileocolic resection

Fig. 2 Survival analysis of clinical recurrence after primary ileocolic
resection

Fig. 3 Survival analysis of clinical recurrence based upon Rutgeerts
score from initial postoperative endoscopy

Dig Dis Sci (2017) 62:188–196 191

123

Fortinsky KJ, et al. Dig Dis Sci 2017;62:188-96 

n = 171 
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Post-operative CD Recurrence 
•  Endoscopic recurrence occurs in 35 – 80% by 1 year  
•  Endoscopic recurrence frequently precedes clinical 

recurrence 
•  Clinical recurrence: 

–  28 to 36% at 5 years 
–  45 to 61% at 10 years 

•  Length of recurrent segment is correlated with the 
length of resected segment 

•  Severity of endoscopic lesions is predictive of need for 
another resection 

1. Rutgeerts P, et al. Gastro 1994;108:1617-1621  
2. Fortinsky KJ, et al. Dig Dis Sci 2017;62:188-96 
3. Regueiro M, et al. Gastro 2017;152:277-295 
4. D’Haens, GR, et al. Gut 1995;715-717 



What factors affect risk of post-
operative CD recurrence? 
•  Smoking 
•  Penetrating or stricturing disease type 
•  Family history of IBD 
•  Genetics 
•  Microbiome 
•  Time from CD diagnosis to resection 
•  Number of prior resections 
•  Surgical technique and pathologic findings 
•  Medical prophylaxis2,3 

1. Khoury W, et al. J Gastrointest Surg 2011;15:1354-60 
2. Fortinsky KJ, et al. Dig Dis Sci 2017;62:188-96 
3. Regueiro M, et al. Gastro 2017;152:277-295 



Figure 1. Pairwise meta-
analysis of different phar-
macological interventions
for the prevention of (A)
clinical recurrence and (B)
endoscopic recurrence af-
ter surgical resection in
patients with CD. In the
forest plot, “experimental”
refers to the first treatment
group and “control” refers
to the second treatment
group. For the comparison
between 5-ASA and pla-
cebo for the outcomes of
clinical and endoscopic
recurrence, random ef-
fects meta-analysis was
used, with a correspond-
ing OR and 95% CI of 0.59
(0.43–0.81) and 0.65 (0.33–
1.28), respectively.
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Post-operative Management of CD: 
ECCO Guidelines 

40 years or older than 30 years, as well as stricturing or penetrating 
disease behaviour, were independent factors for having surgery in 
CD. Jejunal disease is a signi"cantly greater risk factor for stricturing 
disease and multiple abdominal surgeries than either oesophagogas-
troduodenal or ileal [without proximal] disease.99 In a population-
based cohort from Olmsted County, MN, USA, non-colonic disease 
extent, current smoking, penetrating disease behaviour and early 
steroid use were signi"cantly associated with major abdominal sur-
gery.100 Anti-TNF treatment was associated with a reduction in the 
need for surgery in patients newly diagnosed with CD, and azathio-
prine when compared with anti-TNF had modest ef"cacy in reduc-
ing this risk.101 Lakatos et al. showed also that early azathioprine 
therapy was a signi"cant predictor for time to "rst surgery in CD 
patients.102

Patients with CD who smoke have a 2.5-fold increased risk of POR 
and a 2-fold risk of clinical recurrence compared to non-smokers,103 
smoking being the only consistently reported factor in clinical tri-
als.95,104 A number of observational studies have shown that a his-
tory of prior resection is a risk factor associated with POR.105,106 
In the same way, a controlled clinical trial showed that azathio-
prine was more effective than mesalamine in preventing clinical 
recurrence in those with a previous intestinal resection, suggesting 
a more aggressive outcome for those previously submitted to sur-
gery. Perforating disease is an independent risk factor for postop-
erative recurrence.107,108 Con#icting data exist with regards to the 
early recurrence of perforating disease.107,108 Perianal disease,96,109,110 
and extensive small bowel resection [>50 cm] 4 are also established 
predictors for POR. A  meta-analysis found a signi"cantly higher 
recurrence and reoperation rate in patients with granulomas111 and 
three studies showed myenteric plexitis as an independent predic-
tor;106,112,113 new studies need to clarify the real value of histology to 
predict recurrence.114 Inconsistent data exist for the age at onset of 
the disease,115,116 gender,117,118 duration of the disease,119–121 resection 
margins122–124 or type of surgery.48,125

8.3 Diagnosis of POR
Diagnosis of POR may be based on clinical symptoms, serum and 
faecal markers, or radiological and endoscopic "ndings. Symptoms 
are not always easily distinguishable from other post-operative con-
ditions [such as pain due to adhesional obstruction, calculi or dys-
motility, and diarrhoea due to bile-salt malabsorption or bacterial 
overgrowth].
Ileocolonoscopy remains the gold standard to diagnose recurrence 
after surgery and several studies have shown that colonoscopy is 

the most sensitive tool to document morphological recurrence. 
Histological or endoscopic recurrence may occur within a few 
weeks to months after surgery.126–131 Endoscopic recurrence precedes 
clinical recurrence and severe endoscopic recurrence predicts a poor 
prognosis.129,130 Rutgeerts et  al. developed an endoscopic scoring 
system to assess endoscopic recurrence.129 The patients were strati-
"ed into "ve groups [i0–i4] according to the endoscopic severity. An 
endoscopic score of i0 or i1 correlated with a low risk of endoscopic 
progression and had clinical recurrence rates of less than 10% over 
10 years.129

Faecal calprotectin was shown to remain elevated in some patients 
after surgery,132 and later a correlation was found between endo-
scopic severity and calprotectin levels.133 Several recent studies and 
meta-analyses con"rm the usefulness of calprotectin as a diagnostic 
and monitoring tool in CD patients after surgery.134–139

Radiology and imaging (ultrasound [US], magnetic resonance 
[MR], computed tomography [CT]) are being evaluated as independ-
ent diagnostic methods for POR. US has been used with high accuracy 
for the diagnosis of postsurgical recurrence in CD, and can differentiate 
with high sensitivity and speci"city mild from severe recurrence.140–143 
Severe anastomotic stenosis and anastomotic wall thickening > 3 mm 
are the two most sensitive computed tomography enterography [CTE] 
"ndings for the diagnosis of a diseased anastomosis, in#ammatory 
recurrence and "brostenosis.144 CTE complemented with water enema 
showed high accuracy (92%] in evaluating anastomotic disease recur-
rence.145 Magnetic resonance enterography [MRE] allows assessment 
of disease recurrence after ileocolonic resection with high agreement 
to the endoscopic Rutgeerts score.146 Capsule endoscopy in the post-
operative setting is able to detect proximal lesions, beyond the reach 
of the colonoscope in two-thirds of patients.147

8.4 Medical prophylaxis

A meta-analysis of 16 studies including 2962 patients reported 
that smokers had a 2-fold increased risk for clinical and a 2.5-fold 
increased risk for surgical POR within 10 years103 and interestingly 
the rate of clinical POR among ex-smokers was not different from 

ECCO statement 8B

The following are considered predictors of early post-
operative recurrence after ileocolonic resection: smoking, 
prior intestinal surgery, absence of prophylactic treatment 
[EL1], penetrating disease at index surgery, perianal loca-
tion [EL2], granulomas in resection specimen [EL2], and 
myenteric plexitis [EL3]

ECCO statement 8C

Early treatment with thiopurines [EL2] is associated with 
reduced risk of first surgery. Treatment with anti-TNF 
reduces the risk of surgery [EL2]

ECCO statement 8D

Ileocolonoscopy is the gold standard in the diagnosis of 
postoperative recurrence by defining the presence and 
severity of morphologic recurrence and predicting the 
clinical course [EL2]. Ileocolonoscopy is recommended 
within the first year after surgery where treatment deci-
sions may be affected [EL2]

ECCO statement 8E

Calprotectin, “trans-abdominal” ultrasound, MR enter-
ography, small bowel capsule endoscopy (SBCE) are less 
invasive diagnostic methods emerging as alternative 
tools for identifying postoperative recurrence [EL3]

ECCO statement 8F

All patients with Crohn’s disease should be informed of 
the risk associated with smoking and smoking cessation 
should be encouraged and supported [EL1]

Consensus of the Diagnosis and Management of CD 139

D
ow

nloaded from
 https://academ

ic.oup.com
/ecco-jcc/article-abstract/11/2/135/2456548 by guest on 13 O

ctober 2018

patients who had never smoked.148 Smoking’s key role in POR is 
con!rmed in the setting of randomized clinical trials.95

A recent multi-centre, randomized trial has shown that treatment 
according to clinical risk of recurrence, with early colonoscopy 
and treatment step-up if there is disease recurrence, is better than 
conventional therapy alone for prevention of post-operative CD 
recurrence.95

8.4.1 Mesalazine
Seven controlled trials have evaluated the role of mesalazine on 
POR.131,149–154 In a 2009 meta-analysis, pooling the results of the !ve 
available RCTs,155 the relative risk of clinical recurrence was reduced 
with mesalazine compared to placebo and the number needed to 
treat [NNT] to prevent a single clinical recurrence was 12. The rela-
tive risk of severe endoscopic recurrence [score ≥ i3] was signi!cantly 
less with mesalazine with an NNT of 8, although the relative risk of 
any endoscopic recurrence was not signi!cantly reduced. Some stud-
ies were open, however. The largest multi-centre controlled trial to 
date enrolled 318 patients and did not !nd any signi!cant difference 
in cumulative clinical relapse rates after 18 months in the mesalazine 
4 g and placebo groups, at 24.5 and 31.4%, respectively.151

8.4.2 Sulphasalazine
The effect of sulphasalazine versus placebo on POR was studied by 
Ewe et al.156 in 232 patients. An early difference in the rate of recur-
rence [identi!ed by either clinical, radiological or endoscopic means] 
was observed with sulphasalazine at 1 year but signi!cant loss to 
follow up and withdrawals beyond this time point made subsequent 
results dif!cult to interpret.155

8.4.3 Corticosteroids
Two studies examined the effect of oral budesonide on rates of POR. 
Hellers et al.157 randomized 130 patients to budesonide 6 mg daily 
or placebo for 12 months. The second study158 showed the impact on 
clinical and endoscopic recurrence of budesonide at a dose of 3 mg 
daily or placebo. Taken together [n = 212], the relative risk of severe 
endoscopic recurrence at 12 months was not signi!cantly different 
with budesonide relative to placebo.155,159.

8.4.4 Antibiotics
Metronidazole [20 mg/kg/day] administered for 3 months after 
surgery significantly reduced the incidence of severe endoscopic 
recurrence at 1 year in 60 patients, although the effect was not 
sustained beyond 12  months.160 Clinical recurrence was also 

delayed, which was the most important effect. Ornidazole 1 g/
day administered for 1 year has also shown efficacy in the pre-
vention of POR in 80 patients with CD at 1 year. Clinical recur-
rence was again only decreased at 1 year and not at 2 or 3 years. 
Neither antibiotic was well tolerated,161 and beneficial effects 
did not persist after the interruption of therapy. On the basis 
of this finding, imidazoles seem clearly effective, at least delay-
ing POR, but long-term use is precluded by very common side 
effects. Ciprofloxacin was not more effective than placebo for 
the prevention of POR.162

8.4.5 Thiopurines

Azathioprine/mercaptopurine
Thiopurines [azathioprine and 6-mercaptopurine] are widely rec-
ommended for reducing the risk of POR after surgery, while avail-
able data are controversial.104 In the !rst trial, there was a trend 
for 6-mercaptopurine 50 mg/day to be more effective than pla-
cebo and mesalazine in preventing clinical POR.152 A second pro-
spective study randomized 142 patients to receive azathioprine 
2  mg/kg/day or mesalazine 3  g/day for 24  months and showed 
comparable rates of clinical and surgical recurrence. However, 
subgroup analysis showed a favourable effect of azathioprine 
for patients who had a previous resection.163 In the Herfarth 
et  al. study the failure rate was equally high with azathioprine 
[2.0–2.5 mg/kg/day] and mesalazine [4 g/day].164 D’Haens et al. 
compared the combination of azathioprine for 12  months with 
metronidazole for 3 months to metronidazole alone in 81 ‘high-
risk’ patients. There was no difference in endoscopic recurrence 
between the two groups at 3 months; however, patients treated 
with azathioprine experienced a signi!cantly lower rate of endo-
scopic recurrence at 12 months [55%] than did the patients who 
received placebo [78%].165 Another trial of 39 patients receiving 
either azathioprine [50 mg] or mesalazine [3 g] failed to detect 
any signi!cant difference in endoscopic recurrence at 2  years, 
although the dose of azathioprine was lower than recommended 
in CD.166 Reinisch et al. randomized 78 CD patients who devel-
oped endoscopic recurrence [Rutgeerts score ≥i2] to receive aza-
thioprine 2–2.5 mg/kg or mesalazine 4 g/day. Therapeutic failure 
[as de!ned by CDAI ≥200 or increase ≥60 points from baseline] 
during the !rst year did not differ between the two groups. 
Azathioprine treatment was associated with a signi!cant decrease 
in the endoscopic score [decrease ≥1] and lower rates of severe 
endoscopic lesions [≥i3]. There was no difference in mucosal heal-
ing between the two groups.167

The Cochrane’s meta-analysis comparing the effectiveness of 
azathioprine/6-mercaptopurine relative to mesalazine showed 
no signi!cant increase in the relative risk of clinical recurrence 
within 12 months but the relative risk of any endoscopic recur-
rence at 12 months was signi!cantly increased with mesalazine 
relative to azathioprine/6-mercaptopurine. Azathioprine failed to 
show bene!ts over mesalazine for more severe degrees of endo-
scopic recurrence.155 In the meta-analysis by Peyrin-Biroulet 
et al.,168 in the overall analysis, thiopurines were more effective 
than control arms in the prevention of clinical recurrence at 
1 year [NNT = 13] and in the prevention of severe endoscopic 
recurrence [i2–i4] at 1  year but not effective in the prevention 
of very severe [i3–i4] POR at 1 year. If only studies comparing 
placebo arms are considered, the ef!cacy of purine analogues was 
superior to that of placebo for clinical and endoscopic recurrence 
at 1 year [NNT = 7, NNT = 4, respectively].

ECCO statement 8G

Prophylactic treatment is recommended after ileocolonic 
intestinal resection in patients with at least one risk factor 
for recurrence [EL2]. To prevent post-operative recurrence 
the drugs of choice are thiopurines [EL2] or anti-TNFs 
[EL2]. High dose mesalazine is an option for patients with 
an isolated ileal resection [EL2]. Imidazole antibiotics have 
been shown to be effective after ileocolic resection but are 
less well tolerated [EL1]

ECCO statement 8H

Long-term prophylaxis should be recommended [EL2]
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Post-operative Management of CD: 
One Size Does Not Fit All 

•  Risk of Recurrent CD 
•  Potential Impact of CD Recurrence 
•  Potential Impact of Post-operative 

Therapy 
•  Patient Preference 
•  Access to Therapy 



Post-operative Management of CD: 
One Size Does Not Fit All 

•  Risk of recurrent CD: 
–  patient age 
–  number of previous resections 
–  smoking 
–  presence of residual disease (macroscopic) 
–  time from diagnosis to first resection 



Post-operative Management of CD: 
One Size Does Not Fit All 
•  Potential Impact of 

CD Recurrence: 
–  patient age 
–  co-morbidities 
–  number, length and 

location of previous 
resections 

•  Potential Impact of 
Post-op Therapy: 
–  patient age 
–  co-morbidities 
–  response to prior 

therapy 
•  efficacy 
•  side effects and 

complications 



Post-operative Management of CD: 
One Size Does Not Fit All 

•  Patient Preference: 
–  minimization or fear of medication risk 
–  experience with previous medical therapy 
–  concerns about specific classes of therapy 
–  minimization or fear of recurrence risk  
–  monitoring procedures 

• clinical 
• lab (e.g. CRP, fecal calprotectin) 
• endoscopic 
• radiologic 



Post-operative Management of CD: 
One Size Does Not Fit All 

•  Access to Therapy: 
–  ability to pay 
–  insurance coverage 
–  prior therapy and response to therapy 



Post-operative Management of CD: 
AGA Guidelines 

Nguyen G, et al. Gastroenterology 2017:152:271-5 

Recommendations

It should be emphasized that there was significant un-
certainty in estimating the relative effectiveness of early
pharmacological prophylaxis (started within 8 weeks of
surgery) over endoscopy-guided treatment, in which patients
would be started on therapy only if there was evidence of
endoscopic recurrence on colonoscopy performed 6 to 12
months after surgical resection. A single clinical trial of 63
postoperative patients with CD failed to show that early
pharmacological prophylaxis with azathioprine compared
with endoscopy-guided therapy resulted in nonsignificant
reductions in clinical (relative risk [RR], 0.83; 95% confi-
dence interval [CI], 0.46–1.50) or endoscopic recurrence (RR,
0.91; 95% CI, 0.59–1.42). Because there is clinical equipoise
as to which strategy is superior, the decision of one approach
over the other must be individualized and take into consid-
eration the risk of postoperative recurrence and the patient’s
values and preferences. Although there is no validated clin-
ical score that predicts recurrence, there are clinical features

such as prior bowel resection, penetrating disease, and
cigarette smoking that have been associated with higher risk
of recurrence. Based on these clinical risk factors, the tech-
nical review panel synthesized 2 illustrative risk groups with
corresponding rates of clinical and endoscopic recurrence at
18 months in the absence of any intervention in postsurgical
patients with CD (Table 4). The panel favored early phar-
macological prophylaxis over endoscopy-guided manage-
ment because it is likely that the majority of patients who
have undergone surgical resection in clinical practice may
have one or more risk factors, conferring an increased risk of
disease recurrence, as was observed in published clinical
studies used to derive these estimates. In those with a lower
risk of recurrence, the potential risk of adverse events from
medical therapy may outweigh the potential benefits. Pa-
tients who share similar characteristics as those in the lower-
risk illustrative group may reasonably choose endoscopy-
guided pharmacological treatment.

The selection of anti–tumor necrosis factor (TNF) ther-
apy and/or thiopurines as first-line agents for early phar-
macological prophylaxis is based on moderate quality of

Table 1.GRADE Definitions of Quality/Certainty of the Evidence

High We are very confident that the true effect lies close to that of the estimate of the effect.
Moderate We are moderately confident in the effect estimate. The true effect is likely to be close to the estimate of the effect,

but there is a possibility that it is substantially different.
Low Our confidence in the effect estimate is limited. The true effect may be substantially different from the estimate of the effect.
Very low We have very little confidence in the effect estimate. The true effect is likely to be substantially different from the estimate

of effect.

Table 2.GRADE Definitions on Strength of Recommendation

Wording in
guideline For the patient For the clinician

Strong “The AGA
recommends.”

Most individuals in this situation would want the
recommended course of action and only a
small proportion would not.

Most individuals should receive the recommended
course of action. Formal decision aids are
not likely to be needed to help individuals
make decisions consistent with their values
and preferences.

Conditional “The AGA
suggests.”

The majority of individuals in this situation would
want the suggested
course of action, but many would not.

Different choices will be appropriate for different
patients. Decision aids may well be useful helping
individuals making decisions consistent with
their values and preferences. Clinicians should
expect to spend more time with patients when
working toward a decision.

2. In patients with surgically induced remission of CD,
the AGA suggests using anti-TNF therapy and/or
thiopurines over other agents. Conditional
recommendation, moderate quality of evidence.
Comments: Patients at lower risk for disease recurrence or
who place a higher value on avoiding the small risk of
adverse events of thiopurines and/or anti-TNF treatment
and a lower value on a modestly increased risk of
disease recurrence may reasonably choose
nitroimidazole antibiotics (for 3–12 months).

1. In patients with surgically induced remission of CD,
the AGA suggests early pharmacological prophylaxis
over endoscopy-guided pharmacological treatment.
Conditional recommendation, very low quality of
evidence.
Comments: Patients, particularly those at lower risk of
recurrence, who place a higher value on avoiding the
small risks of adverse events from pharmacological
prophylaxis and a lower value on the potential risk of early
disease recurrence may reasonably select endoscopy-
guided pharmacological treatment over prophylaxis.
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Recommendations

It should be emphasized that there was significant un-
certainty in estimating the relative effectiveness of early
pharmacological prophylaxis (started within 8 weeks of
surgery) over endoscopy-guided treatment, in which patients
would be started on therapy only if there was evidence of
endoscopic recurrence on colonoscopy performed 6 to 12
months after surgical resection. A single clinical trial of 63
postoperative patients with CD failed to show that early
pharmacological prophylaxis with azathioprine compared
with endoscopy-guided therapy resulted in nonsignificant
reductions in clinical (relative risk [RR], 0.83; 95% confi-
dence interval [CI], 0.46–1.50) or endoscopic recurrence (RR,
0.91; 95% CI, 0.59–1.42). Because there is clinical equipoise
as to which strategy is superior, the decision of one approach
over the other must be individualized and take into consid-
eration the risk of postoperative recurrence and the patient’s
values and preferences. Although there is no validated clin-
ical score that predicts recurrence, there are clinical features

such as prior bowel resection, penetrating disease, and
cigarette smoking that have been associated with higher risk
of recurrence. Based on these clinical risk factors, the tech-
nical review panel synthesized 2 illustrative risk groups with
corresponding rates of clinical and endoscopic recurrence at
18 months in the absence of any intervention in postsurgical
patients with CD (Table 4). The panel favored early phar-
macological prophylaxis over endoscopy-guided manage-
ment because it is likely that the majority of patients who
have undergone surgical resection in clinical practice may
have one or more risk factors, conferring an increased risk of
disease recurrence, as was observed in published clinical
studies used to derive these estimates. In those with a lower
risk of recurrence, the potential risk of adverse events from
medical therapy may outweigh the potential benefits. Pa-
tients who share similar characteristics as those in the lower-
risk illustrative group may reasonably choose endoscopy-
guided pharmacological treatment.

The selection of anti–tumor necrosis factor (TNF) ther-
apy and/or thiopurines as first-line agents for early phar-
macological prophylaxis is based on moderate quality of

Table 1.GRADE Definitions of Quality/Certainty of the Evidence

High We are very confident that the true effect lies close to that of the estimate of the effect.
Moderate We are moderately confident in the effect estimate. The true effect is likely to be close to the estimate of the effect,

but there is a possibility that it is substantially different.
Low Our confidence in the effect estimate is limited. The true effect may be substantially different from the estimate of the effect.
Very low We have very little confidence in the effect estimate. The true effect is likely to be substantially different from the estimate

of effect.

Table 2.GRADE Definitions on Strength of Recommendation

Wording in
guideline For the patient For the clinician

Strong “The AGA
recommends.”

Most individuals in this situation would want the
recommended course of action and only a
small proportion would not.

Most individuals should receive the recommended
course of action. Formal decision aids are
not likely to be needed to help individuals
make decisions consistent with their values
and preferences.

Conditional “The AGA
suggests.”

The majority of individuals in this situation would
want the suggested
course of action, but many would not.

Different choices will be appropriate for different
patients. Decision aids may well be useful helping
individuals making decisions consistent with
their values and preferences. Clinicians should
expect to spend more time with patients when
working toward a decision.

2. In patients with surgically induced remission of CD,
the AGA suggests using anti-TNF therapy and/or
thiopurines over other agents. Conditional
recommendation, moderate quality of evidence.
Comments: Patients at lower risk for disease recurrence or
who place a higher value on avoiding the small risk of
adverse events of thiopurines and/or anti-TNF treatment
and a lower value on a modestly increased risk of
disease recurrence may reasonably choose
nitroimidazole antibiotics (for 3–12 months).

1. In patients with surgically induced remission of CD,
the AGA suggests early pharmacological prophylaxis
over endoscopy-guided pharmacological treatment.
Conditional recommendation, very low quality of
evidence.
Comments: Patients, particularly those at lower risk of
recurrence, who place a higher value on avoiding the
small risks of adverse events from pharmacological
prophylaxis and a lower value on the potential risk of early
disease recurrence may reasonably select endoscopy-
guided pharmacological treatment over prophylaxis.
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anti-TNF agents over thiopurines for reducing disease
recurrence, with possibly a large effect size. The choice
between anti-TNF and thiopurine monotherapy for pre-
venting disease recurrence should include assessment of the
patient’s risk of disease recurrence and risk-benefit con-
siderations in the context of patients’ values and prefer-
ences. Although no direct evidence was available on the use
of the combination of anti-TNF agents and thiopurines for
reducing disease recurrence in the postoperative setting,
indirect evidence from luminal CD supports its use as a
potentially efficacious strategy in patients at highest risk.5

The guideline panel conditionally recommended against
the use of mesalamine (or other 5-aminosalicylates
[5-ASAs]) because of the overall low quality of evidence to
support its effectiveness in reducing postoperative recur-
rence. Although there was low-quality evidence to suggest
that it reduced clinical recurrence compared with placebo
(RR, 0.59; 95% CI: 0.43–0.82), the evidence favoring its use
to prevent endoscopic recurrence was even less compelling
due to imprecision, inconsistency, and strongly suspected
publication bias. Additionally, indirect evidence from
patients with inflammatory luminal CD also supports the
lack of benefit of 5-ASAs for inducing or maintaining
remission.6,7 There was substantial uncertainty regarding
the effectiveness of budesonide and probiotics in the post-
operative setting due to very low quality of evidence. The
main risk of using 5-ASA, budesonide, and probiotics is
disease recurrence by foregoing more effective therapies.

Moderate-quality evidence from the Postoperative Crohn’s
Endoscopic Recurrence (POCER) randomized clinical trial
suggested that endoscopic monitoring (with algorithmic
treatment step-up in case of endoscopic recurrence) was su-
perior to standard of care (continuing pharmacological strat-
egy adopted in the early postoperative period) in reducing
clinical (RR, 0.82; 95% CI, 0.56–1.18) and endoscopic recur-
rence (RR, 0.73; 95% CI, 0.56–0.95).1,8 In this study, 83% of
subjects were categorized as high risk for recurrence and
received either azathioprine or adalimumab following sur-
gery, and all subjects received metronidazole for 3 months
postoperatively. Thus, even patients who were already on
postoperative prophylaxis benefited from endoscopic moni-
toring with colonoscopy at 6 to 12 months. However, in
making this recommendation conditional, the guideline panel

acknowledged that patients who are already on long-term
prophylactic therapy may reasonably choose to forego the
inconvenience and small risks of colonoscopy. Moreover, if
pharmacological therapy is unlikely to be escalated in the
presence of asymptomatic endoscopic recurrence, because of
either patient preference or clinician judgement, then the risks
and costs of endoscopic monitoring likely outweigh the ben-
efits. There is insufficient clinical evidence to informhowoften
endoscopic monitoring should be performed following the
initial postoperative colonoscopy.

There are no clinical trials comparing endoscopic moni-
toring with the standard of care in patients with surgically
induced remission of CD who are not on any prophylactic
therapy. As previously mentioned, patients enrolled in the
POCER trial received some form of early pharmacological pro-
phylaxis; all patients received metronidazole, and the vast ma-
jority also received a thiopurine or adalimumab.8 However, this
trial provides indirect evidence for the relative effectiveness of
endoscopic monitoring (with algorithmic treatment step-up in
case of endoscopic recurrence) in patients not receiving any
early pharmacological prophylaxis. In fact, these data very likely
underestimate the potential benefits of endoscopic monitoring
in patients who are not on any pharmacological therapy. The
AGA issued a strong recommendation because of the high
likelihoodof benefit fromdetectionof endoscopic recurrenceby
colonoscopy, the risk ofwhich is as high as 90%within 1 year of
surgery in those not receiving any prophylaxis. This monitoring
may prompt the initiation of medical therapy if endoscopic
recurrence is detected. Although no studies on patients’ values
and preferenceswere available to inform this recommendation,
the patient representative on the panel expressed that many
patients who are not on any pharmacological prophylaxis may
prefer to know if there is endoscopic recurrence, because itmay
prompt initiation of medical therapy.

In the POCER trial, initiation or escalation of therapy with
thiopurines or azathioprine was part of the treatment strategy
triggered by the detection of endoscopic recurrence at 6

3. In patients with surgically induced remission of CD,
the AGA suggests against using mesalamine (or other
5-aminosalicylates), budesonide, or probiotics.
Conditional recommendation, low quality of evidence
and very low quality of evidence.

4. In patients with surgically induced remission of CD
receiving pharmacological prophylaxis, the AGA
suggests postoperative endoscopic monitoring at 6
to 12 months after surgical resection over no
monitoring. Conditional recommendation, moderate
quality of evidence.

5. In patients with surgically induced remission of CD
not receiving pharmacological prophylaxis, the AGA
recommends postoperative endoscopic monitoring
at 6 to 12 months after surgical resection over no
monitoring. Strong recommendation, moderate
quality of evidence.

6. Inpatientswith surgically induced remissionofCDwith
asymptomaticendoscopic recurrence, theAGAsuggests
initiating or optimizing anti-TNF and/or thiopurine
therapy over continued monitoring alone. Conditional
recommendation, moderate quality of evidence.
Comments: Patients who place a higher value on avoiding
the small risk of adverse events of thiopurines or anti-TNF
treatment and a lower value on the increased risk of
clinical recurrence following asymptomatic endoscopic
recurrence may reasonably choose continued
endoscopic monitoring.
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Risk Stratification of Post-operative 
Crohn’s Disease Patients 
•  Low risk 

–  1st resection 
–  short segment 

resected 
–  non-perforating  
–  non-smoker 
–  older age (?definition) 
–  long duration from 

diagnosis to resection 

•  High risk 
–  2 or more resections 
–  long segment(s) 

resected 
–  perforating disease 
–  smoker at time of OR 
–  younger age 
–  short duration from 

diagnosis to resection 
(+ exposure to 
potentially effective 
medical therapy) 



Risk Stratification of Post-op CD: 
Use of Endoscopy 



Ileocolic Anastomosis 

Rutgeerts i0 

Anastomotic line friability 
and erosions 

6% risk of clinical recurrence at 5 years  



Post-surgical CD Recurrence 

Rutgeerts i1 

6% risk of clinical recurrence at 5 years  



Post-surgical CD Recurrence 

Rutgeerts i2 

27% risk of clinical recurrence at 5 years  



Post-surgical CD Recurrence 

Rutgeerts i3 
63% risk of clinical recurrence at 5 years  



Post-surgical CD Recurrence 

Rutgeerts i4 

100% risk of clinical recurrence at 5 years  



Post-surgical CD Recurrence 

Rutgeerts i4 
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Crohn’s disease management after intestinal resection: 
a randomised trial
Peter De Cruz, Michael A Kamm, Amy L Hamilton, Kathryn J Ritchie, Efrosinia O Krejany, Alexandra Gorelik, Danny Liew, Lani Prideaux, 
Ian C Lawrance, Jane M Andrews, Peter A Bampton, Peter R Gibson, Miles Sparrow, Rupert W Leong, Timothy H Florin, Richard B Gearry, 
Graham Radford-Smith, Finlay A Macrae, Henry Debinski, Warwick Selby, Ian Kronborg, Michael J Johnston, Rodney Woods, P Ross Elliott, 
Sally J Bell, Steven J Brown, William R Connell, Paul V Desmond

Summary
Background Most patients with Crohn’s disease need an intestinal resection, but a majority will subsequently 
experience disease recurrence and require further surgery. This study aimed to identify the optimal strategy to prevent 
postoperative disease recurrence. 

Methods In this randomised trial, consecutive patients from 17 centres in Australia and New Zealand undergoing 
intestinal resection of all macroscopic Crohn’s disease, with an endoscopically accessible anastomosis, received 
3 months of metronidazole therapy. Patients at high risk of recurrence also received a thiopurine, or adalimumab if 
they were intolerant to thiopurines. Patients were randomly assigned to parallel groups: colonoscopy at 6 months 
(active care) or no colonoscopy (standard care). We used computer-generated block randomisation to allocate patients 
in each centre to active or standard care in a 2:1 ratio. For endoscopic recurrence (Rutgeerts score ≥i2) at 6 months, 
patients stepped-up to thiopurine, fortnightly adalimumab with thiopurine, or weekly adalimumab. The primary 
endpoint was endoscopic recurrence at 18 months. Patients and treating physicians were aware of the patient’s study 
group and treatment, but central reading of the endoscopic fi ndings was undertaken blind to the study group and 
treatment. Analysis included all patients who received at least one dose of study drug. This trial is registered with 
ClinicalTrials.gov, number NCT00989560. 

Findings Between Oct 13, 2009, and Sept 28, 2011, 174 (83% high risk across both active and standard care groups) 
patients were enrolled and received at least one dose of study drug. Of 122 patients in the active care group, 47 (39%) 
stepped-up treatment. At 18 months, endoscopic recurrence occurred in 60 (49%) patients in the active care group 
and 35 (67%) patients in the standard care group (p=0·03). Complete mucosal normality was maintained in 27 (22%) 
of 122 patients in the active care group versus four (8%) in the standard care group (p=0·03). In the active care arm, 
of those with 6 months recurrence who stepped up treatment, 18 (38%) of 47 patients were in remission 12 months 
later; conversely, of those in remission at 6 months who did not change therapy recurrence occurred in 31 (41%) of 
75 patients 12 months later. Smoking (odds ratio [OR] 2·4, 95% CI 1·2–4·8, p=0·02) and the presence of two or more 
clinical risk factors including smoking (OR 2·8, 95% CI 1·01–7·7, p=0·05) increased the risk of endoscopic 
recurrence. The incidence and type of adverse and severe adverse events did not diff er signifi cantly between patients 
in the active care and standard care groups (100 [82%] of 122 vs 45 [87%] of 52; p=0·51) and (33 [27%] of 122 vs 18 [35%] 
of 52; p=0·36), respectively.

Interpretation Treatment according to clinical risk of recurrence, with early colonoscopy and treatment step-up for 
recurrence, is better than conventional drug therapy alone for prevention of postoperative Crohn’s disease recurrence. 
Selective immune suppression, adjusted for early recurrence, rather than routine use, leads to disease control in most 
patients. Clinical risk factors predict recurrence, but patients at low risk also need monitoring. Early remission does 
not preclude the need for ongoing monitoring.

Funding AbbVie, Gutsy Group, Gandel Philanthropy, Angior Foundation, Crohn’s Colitis Australia, and the National 
Health and Medical Research Council.

Introduction
70% of patients with Crohn’s disease need intestinal 
resection.1–5 Within 1 year of surgery, subclinical 
endoscopic recurrence occurs at the anastomosis in 
90% of patients with Crohn’s disease, symptomatic 
clinical recurrence occurs in 30%, and 5% of patients 
have undergone further surgical intervention.6–8 70% of 
patients who have had operations need further 
surgery.1,9

Smoking, perforating disease, and previous resection 
have been identifi ed individually from retrospective 
studies as risk factors for earlier postoperative recur-
rence.2,10–12 These factors have neither been assessed 
prospectively nor have they been used to tailor 
postoperative therapy.

Recurrent mucosal disease after surgery precedes 
clinical symptoms, and its severity predicts subsequent 
clinical disease.8 Early endoscopy might therefore help to 
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guide therapeutic decision making; however, such an 
approach has not been assessed prospectively.13,14

Metronidazole is of modest benefi t in reduction 
of postoperative recurrence,15 whereas metronidazole 
combined with a thiopurine is moderately eff ective.16 
Anti-tumour necrosis factor (anti-TNF) therapy is the 
most eff ective therapy for post-operative Crohn’s 
disease,17–19 but studies for this indication have had a 
small sample size, and its optimal method of use 
postoperatively is yet to be established.

This study compared strategies to prevent disease 
recurrence, taking into account risk of recurrence, 
effi  cacy of diff erent drug regimens, and assessment of 
the benefi t of endoscopic monitoring with treatment 
intensifi cation for mucosal disease recurrence, and 
aimed to identify the optimal strategy to prevent disease 
recurrence. Mucosal endoscopic normality was the 
target in this treat-to-target study.

Methods
Study design and patients
In this randomised postoperative Crohn’s endoscopic 
recurrence (POCER) trial, consecutive patients with 
Crohn’s disease undergoing intestinal resection of all 
macroscopic disease, with an endoscopically accessible 
anastomosis, were included at 17 hospitals in Australia 
and New Zealand. The diagnosis of Crohn’s disease was 
based on standard clinical, imaging, and laboratory 
criteria.20 Patients were excluded if they had an 
anastomosis that was endoscopically inaccessible by 
standard colonoscopy; if there was persisting macroscopic 
abnormality after surgical resection; if they had an end 
stoma (ileostomy or colostomy); if they were not suitable 
to undergo endoscopy because of comorbidities or an 
unwell clinical state; if they were unable to give informed 
consent; if there was any suspicion of perforation of the 
gastrointestinal tract; or if they were pregnant. The study 
was approved by the Human Research Ethics Committees 
of all participating centres. All patients provided written 
informed consent.

Randomisation and masking
Patients were randomly assigned in a 2:1 ratio to 
colonoscopy at 6 months (active care) or no colonoscopy 
(standard care). The study group allocation sequence was 
computer-generated with block randomisation under-
taken for each centre in blocks of 3 in a 2:1 ratio (2 active 
care: 1 standard care). Participants were randomised by 
a computer-generated list maintained centrally. Data 
analysis was undertaken by statisticians who were not 
involved in the clinical study and who were blinded to the 
study groups.

Procedures
Initial drug therapy was based on risk of recurrence. 
High risk was defi ned as having one or more of the 
following factors: smoking (any number of cigarettes at 

study entry);10 perforating disease (abscess, enteric 
fi stula, or free perforation);11 or previous resection.2 
Patients without risk factors were deemed low risk 
(fi gure 1). All patients received metronidazole 400 mg 
twice daily for 3 months postoperatively. If metronidazole 
was not well tolerated, they received 200 mg twice daily, 
once daily, or ceased taking the drug.

Patients at a high risk of disease recurrence also received 
azathioprine 2 mg/kg per day or 6-mercaptopurine 
1·5 mg/kg per day from the time of surgery for 18 months 
until study conclusion. Patients intolerant to a thiopurine 
received 160 mg adalimumab, 80 mg 2 weeks later, then 
40 mg every 2 weeks for 18 months until study conclusion. 
Patients with symptom recurrence withdrew from the 
trial. Whenever possible, a Crohn’s Disease Activity Index 
(CDAI) was calculated and unscheduled colonoscopy 
undertaken. Patients receiving prednisolone had their 
dosage of this drug tapered to zero within 12 weeks 
of surgery.

For the 6 and 18 month colonoscopies, we defi ned 
endoscopic remission using Rutgeerts score:8 i0 (no 
lesions) or i1 (≤5 aphthous lesions); and recurrence as 
i2 (>5 aphthous lesions or larger lesions confi ned 
to anastomosis), i3 (diff use ileitis), or i4 (diff use 
infl ammation with large ulcers or anastomotic 
narrowing, or both). The most distal anastomosis was 
scored if the patient had more than one anastomosis. We 
also calculated three secondary measures of endoscopic 
disease activity: the Crohn’s Disease Endoscopic Index of 
Severity (CDEIS),21 the Simple Endoscopic Score for 
Crohn’s Disease (SES-CD),22 and a count of the number 
of ulcers at the anastomosis.

In the active care group, patients at low risk who had 
endo scopic recurrence at 6 months stepped up to thio-
purine, patients at high risk receiving a thiopurine stepped 
up to additional adalimumab induction followed by 40 mg 
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guide therapeutic decision making; however, such an 
approach has not been assessed prospectively.13,14

Metronidazole is of modest benefi t in reduction 
of postoperative recurrence,15 whereas metronidazole 
combined with a thiopurine is moderately eff ective.16 
Anti-tumour necrosis factor (anti-TNF) therapy is the 
most eff ective therapy for post-operative Crohn’s 
disease,17–19 but studies for this indication have had a 
small sample size, and its optimal method of use 
postoperatively is yet to be established.

This study compared strategies to prevent disease 
recurrence, taking into account risk of recurrence, 
effi  cacy of diff erent drug regimens, and assessment of 
the benefi t of endoscopic monitoring with treatment 
intensifi cation for mucosal disease recurrence, and 
aimed to identify the optimal strategy to prevent disease 
recurrence. Mucosal endoscopic normality was the 
target in this treat-to-target study.

Methods
Study design and patients
In this randomised postoperative Crohn’s endoscopic 
recurrence (POCER) trial, consecutive patients with 
Crohn’s disease undergoing intestinal resection of all 
macroscopic disease, with an endoscopically accessible 
anastomosis, were included at 17 hospitals in Australia 
and New Zealand. The diagnosis of Crohn’s disease was 
based on standard clinical, imaging, and laboratory 
criteria.20 Patients were excluded if they had an 
anastomosis that was endoscopically inaccessible by 
standard colonoscopy; if there was persisting macroscopic 
abnormality after surgical resection; if they had an end 
stoma (ileostomy or colostomy); if they were not suitable 
to undergo endoscopy because of comorbidities or an 
unwell clinical state; if they were unable to give informed 
consent; if there was any suspicion of perforation of the 
gastrointestinal tract; or if they were pregnant. The study 
was approved by the Human Research Ethics Committees 
of all participating centres. All patients provided written 
informed consent.

Randomisation and masking
Patients were randomly assigned in a 2:1 ratio to 
colonoscopy at 6 months (active care) or no colonoscopy 
(standard care). The study group allocation sequence was 
computer-generated with block randomisation under-
taken for each centre in blocks of 3 in a 2:1 ratio (2 active 
care: 1 standard care). Participants were randomised by 
a computer-generated list maintained centrally. Data 
analysis was undertaken by statisticians who were not 
involved in the clinical study and who were blinded to the 
study groups.

Procedures
Initial drug therapy was based on risk of recurrence. 
High risk was defi ned as having one or more of the 
following factors: smoking (any number of cigarettes at 

study entry);10 perforating disease (abscess, enteric 
fi stula, or free perforation);11 or previous resection.2 
Patients without risk factors were deemed low risk 
(fi gure 1). All patients received metronidazole 400 mg 
twice daily for 3 months postoperatively. If metronidazole 
was not well tolerated, they received 200 mg twice daily, 
once daily, or ceased taking the drug.

Patients at a high risk of disease recurrence also received 
azathioprine 2 mg/kg per day or 6-mercaptopurine 
1·5 mg/kg per day from the time of surgery for 18 months 
until study conclusion. Patients intolerant to a thiopurine 
received 160 mg adalimumab, 80 mg 2 weeks later, then 
40 mg every 2 weeks for 18 months until study conclusion. 
Patients with symptom recurrence withdrew from the 
trial. Whenever possible, a Crohn’s Disease Activity Index 
(CDAI) was calculated and unscheduled colonoscopy 
undertaken. Patients receiving prednisolone had their 
dosage of this drug tapered to zero within 12 weeks 
of surgery.

For the 6 and 18 month colonoscopies, we defi ned 
endoscopic remission using Rutgeerts score:8 i0 (no 
lesions) or i1 (≤5 aphthous lesions); and recurrence as 
i2 (>5 aphthous lesions or larger lesions confi ned 
to anastomosis), i3 (diff use ileitis), or i4 (diff use 
infl ammation with large ulcers or anastomotic 
narrowing, or both). The most distal anastomosis was 
scored if the patient had more than one anastomosis. We 
also calculated three secondary measures of endoscopic 
disease activity: the Crohn’s Disease Endoscopic Index of 
Severity (CDEIS),21 the Simple Endoscopic Score for 
Crohn’s Disease (SES-CD),22 and a count of the number 
of ulcers at the anastomosis.

In the active care group, patients at low risk who had 
endo scopic recurrence at 6 months stepped up to thio-
purine, patients at high risk receiving a thiopurine stepped 
up to additional adalimumab induction followed by 40 mg 
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additional adalimumab, and three (50%) of six patients who 
stepped up to weekly adalimumab. Stepping up treatment 
at 6 months brought 38% of patients with endoscopic 
recurrence into remission 1 year after stepping up treatment.

75 (61%) of 122 patients in the active care group were in 
endoscopic remission at 6 months and did not step up 
therapy. These patients comprised 13 (62%) of 21 patients 
at low risk, 40 (55%) of 73 patients at high-risk treated with 
a thiopurine, and 22 (79%) of 28 high-risk adalimumab-
treated patients. In these patients, endoscopic recurrence 

was seen at 18 months in four (31%) of 13 patients at low 
risk, 18 (45%) of 40 patients at high risk treated with a 
thiopurine, and nine (41%) of 22 patients treated with 
adalimumab. In total, remission at 6 months was 
associated with endoscopic recurrence in 31 (41%) of 75 of 
patients 1 year later.

In the active care arm, of the two of 21 low risk, 17 of 
73 thiopurine treated, and 15 of 28 adalimumab treated 
patients with complete mucosal healing (i0) at 6 months, 
zero of two, eight of 17, and seven of 15, respectively, 

Figure !: Endoscopic outcomes at 18 months postoperatively
Modifi ed intention-to-treat analysis. (A) Remission (Rutgeerts endoscopic score of i0 or i1) and recurrence (Rutgeerts score i2, i3, or i4) in the active care versus 
standard care groups. (B) Rutgeerts scores in the active versus standard care arms. (C) Complete mucosal healing (Rutgeerts score i0) in patients in the active versus 
standard care groups. (D) Severe endoscopic recurrence (Rutgeerts score i3 and i4) in the active versus standard care arms. (E) Rutgeerts scores in patients treated 
with adalimumab alone immediately postoperatively and in patients receiving a thiopurine immediately postoperatively and stepping up to a thiopurine plus 
adalimumab at 6 months.
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Suggested Post-operative CD 
Management Algorithm 

Small bowel resection 

1st resection ≥ 2nd resection 

Ileocolonoscopy at 6 (to 12) months 

i0 – i1 disease  
in neo-TI 

i3 – i4 disease  
in neo-TI 

i2 disease  
in neo-TI 

biologic therapy 
+/- 

thiopurine therapy 

endoscopic 
follow-up 

biologic therapy 
and/or 

thiopurine therapy 

Ileocolonoscopy at 6 months 

i2 – i4 disease  
in neo-TI 

optimize or change 
therapy 

i0 – i1 disease  
in neo-TI 

endoscopic 
follow-up 

with other high 
risk features* 

*long length resection, short time from diagnosis, smoking, penetrating disease behavior 
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•  Role and timing of surgery 

•  Surgical considerations 
•  Type of anastomosis 

•  Extent of mesenteric resection 

•  Microbiome  

Surgical	  management	  of	  ileocolic	  
Crohn’s	  disease	  



•  RCT, 29 hospitals 
•  Short segment ileocolic CD 
•  Failed 3 months conventional therapy  (steroids, 

thiopurines, methotrexate) 
•  No previous resection 
•  No evidence of obstruction on imaging 

•  Infliximab versus laparoscopic ICR 
•  Primary outcome QoL on IBDQ @ 12 months 
•  Endoscopic recurrence @ 12 months 

LIR!C Study 

Ponsioen C.  Lancet Gastroenterol Hepatol 2017;2:785-92 



LIR!C	  Results	  

IFX 
(n=70) 

ICR 
(n=73) 

IBDQ @ 1 year 178.1 172.0 

Endoscopic remission @ 1 year 84% (38/45) 79% (49/53)  

Readmission 21% (15) 18% (13) 

Time spent in hospital per patient,  
days (range) 

7.0  
(3.0-11.0) 

5.0  
(3.5-10.0) 

Not able to participate in social life, 
days (SD) 

1.1  
(4.5) 

1.8 
 (6.3) 

Days on sick leave, days (SD)* 1.4 (4.7) 3.4 (7.1) 

*p<0.05 



•  20% (13/65) IFX → ICR 
•   4% (3/73) ICR → IFX 
•  ICR excellent option for short segment 

ileocolic CD 
•  Similar quality of life both options 
•  Consider offering surgery early(ier)  
•  Cost effective 

LIR!C Study 

Ponsioen C.  Lancet Gastroenterol Hepatol 2017;2:785-92 



•  Relationship between anastomosis and recurrence  
•  Proctocolectomy 
•  Pre-anastomotic location 
•  Stasis 

•  Types of Anastomoses 
•  Side to Side 
•  End to End 
•  End to Side 
•  Kono S 

Type of Anastomosis – does it matter? 



Side to Side Anastomosis 



End to End Anastomosis 



Kono S Anastomosis 



Side to Side vs End to End	  

He.	  	  Dig	  Dis	  Sci	  2014:59;1544-‐1551	  
Guo.	  	  World	  J	  Surg	  2013:37;893-‐901	  	  
Simillis.	  	  DCR	  2007:50;1674-‐1687	  

N of 
studies 

N  Post-Op 
Complications 

Anastomotic 
Leak 

Recurrence Re-operation 

He,  
2014 

8 821 0.54 
(0.32-0.93) 

0.45 
(0.20-1.0) 

0.20 
(0.07-0.55) 

0.18  
(0.07-0.45) 

Guo, 
2013 

11 1220 Favours SSTA No difference No difference No difference 

Simillis, 
2007 

8 661 No difference Favours SSTA No difference No difference 



•  RCT, 16 centres 
•  Stapled side to side (STS) versus hand-sewn 

end to end (ETE) 
•  Endoscopic recurrence @ 12 months 
•  Colonoscopy by gastroenterologist 
•  Recurrence assessed by adjudication 

committee 

CAST Study 

McLeod RS.  Dis Colon Rectum 2009; 52: 919-927 



•  Baseline characteristics between groups 
similar 

•  Endoscopic recurrence @ 12 months 
•  37.9% STS vs 42.5% ETE (95% CI -21.0 to11.9, p=0.55) 

•  Symptomatic recurrence @ 12 months 
•  22.7% STS vs 21.9% ETE (95% CI -13.2 to15.3, p=0.92) 

CAST Study 

McLeod RS.  Dis Colon Rectum 2009; 52: 919-927 



CAST	  Study	  	  
STSA 
(n=84) 

ETEA 
(n=86) 

Median time to complete 
anastomosis, mins 
(range) 

10 
(7-15) 

26  
(20-34) 

Laparoscopic 30% 33% 

Report difficulties with 
the anastomosis 

1% 7% 

Report difficulties with 
operation 

14% 12% 

Median hospital stay, 
days (range) 

6 (5-8) 6 (4-8) 

Anastomotic leak 7% 7% 

Re-operation 7% 7% 



Health	  Care	  U*liza*on	  in	  Post-‐Opera*ve	  
Crohn’s	  Disease	  

ETE 
(n=68) 

STS 
(n-60) 

Adjusted OR 
(95% CI) 

Endoscopic recurrence 25.4% 39.3% 1.8   (0.8 to 4.2) 

Re-operation 2.9% 6.7% 2.2  (0.4 to 12.6) 

Mean SIBDQ 53.4  47.9 -5.1 (-8.7 to 1.5) 

Median HBI 3 4 0.9  (-0.2 to 2.1) 

Median CRP 0.33 0.26 0.08  (-0.2 to 0.4) 

ED Visit* 14.7% 33.3% 2.9  (1.2 to 6.9) 

Hospitalization* 11.8% 30% 3.1  (1.2 to 7.8) 

Abdo CT* 13.2% 50% 6.5  (2.7 to 15.8) 

Gajendran M. Am J Gastroenterol 2018;113:576-583 



Kono	  S	  Anastomosis	  

Kono S 
(n=69) 

Other 
(n=73) 

P-value 

Endoscopic recurrence 
@ 1 year 

83 79 NS 

Re-operation 3 26 0.0007 

Stenosis at anastomosis 0 15 0.0013 

Kono.  Dis Colon Rectum 2011;54:586-592 



•  Mesenteric adipocytes, fibroblasts and lymphocytes play a 
role in systemic inflammation 

Extent of Mesenteric Resection 

Element Function  Relevance 
Adiponectin Induces IL-10 and IL-1 receptor 

antagonist 
Production of pro- and anti- 
inflammatory cytokines 

Leptin Activation of CD4+ and CD8+ Production of pro-inflammatory 
cytokines 

Resistin Up regulates TNF-alpha, IL-6 and 
IL-12 

Pro-inflammatory effects; 
correlate with higher CRP levels 
in serum 

Fibrocytes Secretion of IL-13, TGF-beta and 
TNF-alpha 

Pro-inflammatory and pro-fibrotic 
responses 



•  “Creeping fat” or fat wrapping correlates with 
intestinal inflammation 

•  Affected mesentery infiltrated by inflammatory 
cells that promote mucosal ulceration and 
stricturing 

•  “Outside in” phenomenon that contributes to 
bowel inflammation and fibrosis 

Extent of Mesenteric Resection 



Extent of Mesenteric Resection 



Extent	  of	  Mesenteric	  Resec*on	  

No mesenteric 
resection 
(n=34) 

Mesenteric 
resection 
(n=34) 

P-value 

Re-operation for CD 30% (9/30) 2.9 (1/34) 0.003 

Coffey C.  Journal of Crohn’s and Colitis 2018;1-12 

•  30 consecutive CD patients undergoing ICR with 
mesenteric resection 

•  34 CD patients with previous ICR and no mesenteric 
resection as historic controls 

•  Baseline characteristics similar 

•  Follow up:  51.7 +/- 20 months versus 69.9 +/- 48.47 months 



•  Surgery leads to changes in the GI 
microbiome 

•  Recurrence associated with elevated levels 
of Proteus and reduced Faecalibacterium 

•  Smoking associated with elevated levels of 
Proteus 

Microbial factors and post-op recurrence 

Wright EK.  Journal of Crohn’s and Colitis 2017;191-203 



•  CONSIDER EARLY(IER) SURGICAL CONSULT 
•  Side to side anastomosis preferred  
•  RCT data necessary to show: 

•  ETEA improves hospital utilization and quality of 
life 

•  Kono-S superior to STSA 
•  Future RCT need to consider type of anastomosis, 

extent of mesenteric resection and microbiome 

SUMMARY 



End to Side Anastomosis 



IBDQ	  Scores	  



SF-‐36	  Physical	  Component	  



•  Based on fat wrapping (FW) and mesenteric 
thickness (MT) 

•  Correlates with CDAI (r=0.7, p<0.0001) 

Mesenteric Disease Index 

Element Severity Score 
Minimal FW  
Minimal MT 

Mild 1 

FW <25% 
MT vascular pedicle only 

Moderate 2 

FW <25% 
MT pan mesenteric 

Severe 4 

FW  >25% 
MT pan mesenteric 

Very severe 6 
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Case 2 

•  20 year old male with 5 year history of 
ileocolonic CD presenting with 
intermittent perianal pain and swelling; 
now has persistent drainage of yellow-
brown fluid 

•  3 – 4 soft stools per day 
• No abdominal pain 
•  Presently on MTX maintenance therapy 
•  Previously on prednisone 



Medical Management of Perianal 
Fistulizing Crohn’s Disease: 
Key Aspects 

•  Identification of need for surgical 
intervention 

•  Antibiotics for initial symptomatic control 
• Optimization of therapy for intestinal 

disease activity (especially rectal disease) 
•  Initiation of effective medical therapy for 

reduction and elimination of fistula 
drainage and prevention of abscesses and 
new fistulas 
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Perianal Fistulizing CD: 
Identification of Need for Surgical 
Intervention 

•  Clinical evidence of abscess 
–  local pain 
–  swelling 
–  fever 
–  inflammatory markers 

•  Imaging studies 
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Guideline for the Medical Management of Perianal Fistulizing CD

EUA, draining pelvic and perianal sepsis, and placing setons. 
They also play an important role in a collaborative care model 
when more advanced surgery is needed.

Referral for surgical management has also been sug-
gested for patients with uncomplicated, single, super!cial !stu-
las that do not involve a signi!cant amount of anal sphincter 
muscle. In such patients, surgeons may consider a !stulotomy 
and may obtain good symptomatic results without the need 
for medical therapy. However, these types of super!cial !stulas 
are very uncommon in patients with CD, and as a result, this 
type of primary surgical approach would be used only in highly 
selected patients.

Based on the high rate of surgical treatment of !stulizing 
disease, and the suggestion that combined surgical and medical 
therapy may be more effective than medical therapy alone, the 
consensus group conditionally suggested that patients undergo 
a surgical consultation, preferably with a colorectal surgeon if  
available.

Key evidence
A systematic review and meta-analysis of 3 RCTs in 

patients with perianal CD !stula (n = 123) showed that treat-
ment with antibiotic therapy (cipro#oxacin or metronidazole) 
given for between 4 and 12 weeks was associated with a signif-
icant improvement in the outcome of failure to reduce !stula 
drainage (relative risk [RR], 0.80; 95% CI, 0.66–0.98).35 In the 

NO

Imaging assessment 
(EUS or MRI)

Complicated 
fistulizing CD

Antibiotic therapy 
for initial symptom control

Surgical consultation 
and EUA:

± abscess drainage
± seton placement

Continue anti-TNF
± thiopurine or MTX

Continue anti-TNF
± thiopurine or MTX

Perianal fistulizing CD
with signs/symptoms of activity

Uncomplicated
fistulizing CD

Symptomatic 
response

Surgical management including 
one or more of the following:
- abscess drainage
- seton placement
- fistula plug
- ERAF, LIFT
- diversion
- proctectomy

Continued
symptomatic response

Inadequate
symptomatic response*

Anti-TNF ± thiopurine or MTX

Loss of
symptomatic response

Clinically suspected abscess 
(pain, fever, leucocytosis)

YES

FIGURE 1. Consensus guided algorithm for the management of patients with active perianal "stulizing CD. ERAF, endorectal advancement #ap; 
MTX, methotrexate. *Medical therapy should be optimized, informed by therapeutic drug monitoring (if needed) before patients are considered 
refractory to treatment.

Statement 3: In patients with Crohn’s  
disease and evidence of !stulizing disease,  
we suggest the use of antibiotic therapy for 
initial management to achieve symptomatic 
response.
GRADE: Conditional recommendation, very low-quality evi-
dence. Vote: strongly agree, 48%; agree, 48%; uncertain, 5%.
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Management of Perianal Fistula: 
Proper Evaluation and Staging of 
Disease is Critical First Step 

• Defining fistula anatomy or classification 
•  Identifying sepsis/drainable collections 
•  Evaluation of inflammation in the fistula 

tracts and the surrounding tissues 
•  Assessing associated luminal disease 



Evaluation of Perianal Fistula with 
Endoanal Ultrasound 

Ziech M, et al. Clin Gastro Hepatol 2009;7:1037-1045 



Evaluation of Perianal Fistula with 
Endoanal Ultrasound 

Ziech M, et al. Clin Gastro Hepatol 2009;7:1037-1045 



Evaluation of Perianal Fistula with 
Magnetic Resonance Imaging 

Ziech M, et al. Clin Gastro Hepatol 2009;7:1037-1045 

Transphincteric fistula 



Evaluation of Perianal Fistula with 
Magnetic Resonance Imaging 

Ziech M, et al. Clin Gastro Hepatol 2009;7:1037-1045 

T2-weighted fast spin echo T1-weighted fat saturated fast spin post iv contrast 
= granulation tissue 



Comparative Accuracy of EUA, 
MRI and Endoscopic Ultrasound 
•  34 patients with suspected CD perianal fistulas 

underwent EUA, MRI and EUS in blinded fashion 
•  Consensus gold standard arrived at in all but 

one patient 
•  39 fistulas in 32 patients 
•  Accuracy: 

–  US – 91% 
–  MRI – 87% 
–  EUA – 91% 
–  Combination of any 2 modalities – 100% 

Schwartz DA, et al. Gastroenterology 2001;121:1064-1072 



Medical Peri-operative Management of 
Perianal Fistulizing Crohn’s Disease 
•  Identification of need for surgical intervention 
•  Antibiotics for initial symptomatic control 
•  Optimization of therapy for intestinal disease 

activity (especially rectal disease) 
•  Initiation of effective medical therapy for 

reduction and elimination of fistula drainage 
( ? = “healing”) and prevention of abscesses 
and new fistulas 
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EUA, draining pelvic and perianal sepsis, and placing setons. 
They also play an important role in a collaborative care model 
when more advanced surgery is needed.

Referral for surgical management has also been sug-
gested for patients with uncomplicated, single, super!cial !stu-
las that do not involve a signi!cant amount of anal sphincter 
muscle. In such patients, surgeons may consider a !stulotomy 
and may obtain good symptomatic results without the need 
for medical therapy. However, these types of super!cial !stulas 
are very uncommon in patients with CD, and as a result, this 
type of primary surgical approach would be used only in highly 
selected patients.

Based on the high rate of surgical treatment of !stulizing 
disease, and the suggestion that combined surgical and medical 
therapy may be more effective than medical therapy alone, the 
consensus group conditionally suggested that patients undergo 
a surgical consultation, preferably with a colorectal surgeon if  
available.

Key evidence
A systematic review and meta-analysis of 3 RCTs in 

patients with perianal CD !stula (n = 123) showed that treat-
ment with antibiotic therapy (cipro#oxacin or metronidazole) 
given for between 4 and 12 weeks was associated with a signif-
icant improvement in the outcome of failure to reduce !stula 
drainage (relative risk [RR], 0.80; 95% CI, 0.66–0.98).35 In the 
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FIGURE 1. Consensus guided algorithm for the management of patients with active perianal "stulizing CD. ERAF, endorectal advancement #ap; 
MTX, methotrexate. *Medical therapy should be optimized, informed by therapeutic drug monitoring (if needed) before patients are considered 
refractory to treatment.

Statement 3: In patients with Crohn’s  
disease and evidence of !stulizing disease,  
we suggest the use of antibiotic therapy for 
initial management to achieve symptomatic 
response.
GRADE: Conditional recommendation, very low-quality evi-
dence. Vote: strongly agree, 48%; agree, 48%; uncertain, 5%.
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ACCENT	  II:	  Week	  54	  Results	  
Complete	  fistula	  response	  on	  infliximab	  

*p=0.009 

19% 

36%* 

0% 
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10% 

15% 

20% 

25% 

30% 

35% 

40% 

Placebo 5 mg/kg 

Note: Complete response = absence of draining fistulas 

Sands BE, et al. NEJM 2004;350:876-85 



Infliximab Maintenance Therapy: 
Reduced Hospitalization 

Lichtenstein GR, et al. Gastroenterology 2005;128:862-9 

ACCENT II 



CHARM: Week 26 and Week 56 
Healing of draining fistulas on adalimumab 

Note:  Healing = no draining fistulas. Patients with fistulas: draining fistulas at both screening and baseline 

 Colombel JF, et al. Gastroenterol. 2007;132 (1):52-65  
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1. Regueiro M, et al. Inflamm Bowel Dis 2003; 9(2):98-103. 

* All patients had at least 3 months of follow-up after the third dose of infliximab. 
** At 0, 2, 6 weeks ± every 8 weeks (mean number of infusions = 3) 

2. Topstad DR, et al. Dis Colon Rectum 2003;46(5):577–83. 

Retrospective study (n=21) of IFX**+ immunosupp. + 
surgery2 
  Surgery: seton (n=10), drainage (n=2), diversion (n=1) 
  At 9 months, 67% of pts had complete closure and 19% of pts had 

partial response 

Retrospective study (n=23) of IFX (3 doses) +/- seton1*  
  100% of pts had complete closure (vs. 83% IFX only, p=0.014) 
  44% had recurrence (vs. 79% with IFX only, p=0.001) 
  Time to recurrence 13.5 mos (vs. 3.6 with IFX only, p=0.0001) 

Improving efficacy of infliximab by 
combining with seton placement 
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EUA, draining pelvic and perianal sepsis, and placing setons. 
They also play an important role in a collaborative care model 
when more advanced surgery is needed.

Referral for surgical management has also been sug-
gested for patients with uncomplicated, single, super!cial !stu-
las that do not involve a signi!cant amount of anal sphincter 
muscle. In such patients, surgeons may consider a !stulotomy 
and may obtain good symptomatic results without the need 
for medical therapy. However, these types of super!cial !stulas 
are very uncommon in patients with CD, and as a result, this 
type of primary surgical approach would be used only in highly 
selected patients.

Based on the high rate of surgical treatment of !stulizing 
disease, and the suggestion that combined surgical and medical 
therapy may be more effective than medical therapy alone, the 
consensus group conditionally suggested that patients undergo 
a surgical consultation, preferably with a colorectal surgeon if  
available.

Key evidence
A systematic review and meta-analysis of 3 RCTs in 

patients with perianal CD !stula (n = 123) showed that treat-
ment with antibiotic therapy (cipro#oxacin or metronidazole) 
given for between 4 and 12 weeks was associated with a signif-
icant improvement in the outcome of failure to reduce !stula 
drainage (relative risk [RR], 0.80; 95% CI, 0.66–0.98).35 In the 
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Antibiotic therapy 
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symptomatic response*
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Loss of
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FIGURE 1. Consensus guided algorithm for the management of patients with active perianal "stulizing CD. ERAF, endorectal advancement #ap; 
MTX, methotrexate. *Medical therapy should be optimized, informed by therapeutic drug monitoring (if needed) before patients are considered 
refractory to treatment.

Statement 3: In patients with Crohn’s  
disease and evidence of !stulizing disease,  
we suggest the use of antibiotic therapy for 
initial management to achieve symptomatic 
response.
GRADE: Conditional recommendation, very low-quality evi-
dence. Vote: strongly agree, 48%; agree, 48%; uncertain, 5%.
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Management of Perianal Crohn’s Disease  



•  MRI preferred to US 
•  Patient comfort 

•  Not absolutely necessary prior to EUA 
•  Main indications 

•  Assess for undrained collection 
•  Assess for complex, branching fistulas  

•  No need for serial imaging 

IMAGING 



Goodsalls’	  RULE	  



1.  SETON 
2.  SETON 
3.  SETON 
4.  SETON 
5.  SETON 
6.  Diversion 
7.  Protectomy 

SURGICAL TREATMENT OPTIONS 



•  Keeps fistula tract open; minimal damage to 
sphincter 

•  Allows drainage; prevents recurrent abscess 
•  Reduces chronic inflammation and discomfort 
•  Allows fistula tract to epithelialize (mature) 
•  Once tract has matured, it will not close 
•  Shorter tracts take less time to mature than longer 

tracts 
•  Generally 6-12 weeks to mature 

GOALS OF SETON 



•  Fibrin glue 
•  Mucous plug 
•  Mucosal advancement flap 
•  Ligation of the intersphincteric fistula tract 

(LIFT) 
•  Stem cell (Cx601, Gastroenterology 2018) 

•  Fistulotomy 

SURGICAL TREATMENT OPTIONS 



•  Studies difficult to evaluate due to definitions of 
“healing” 

•  Fistula will not heal (i.e., close) with seton in 
place or after tract is mature 

•  Biologic more likely to be successful if taken 
out “earlier” than “later” 

•  Biologic more likely to be successful if simple 
rather than complex fistula 

•  Fistula unlikely to heal if active disease (i.e, 
continued diarrhea)  

Timing of Biologics and Removal of Seton 



•  MRI preferred 
•  Most fistula follow Goodsall’s rule 
•  Seton preferred treatment 
•  Seton can stay in indefinitely 
•  Fistula tract is unlikely to close after it has 

epithelialized or matured  
•  Combination biologic and seton is good 

treatment option 
•  Future studies on biologics and timing of seton 

removal are important 

SUMMARY	  



Summary 
•  Communication and coordination 

between gastroenterologist and surgeon 
is critical in planning surgery in CD 

• Medical optimization can reduce post-op 
complications 

•  Post-op prophylaxis can reduce CD 
recurrence 

•  Combined surgical and medical 
management of perianal CD can improve 
outcomes 


