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Postoperative Crohn’s disease recurrence often precedes the emergence of clinical symptomatology
and requires detection and management strategies for early objective recurrence. A
multidisciplinary approach to optimize patients for surgery via nutrition, smoking cessation, and
immunosuppression management may not only prevent postoperative complications but also future
Crohn’s disease recurrence. Postoperatively, a strategy to provide pharmacologic prophylaxis
prior to the detection of objective recurrence and/or intensive monitoring via fecal calprotectin
and endoscopy may alter the natural history of the disease and prevent a future surgery for
complicated Crohn’s disease. In this review, the management of perioperative and postoperative
Crohn’s disease is outlined for providers on the multidisciplinary team caring for these patients.

INTRODUCTION

rohn’s disease (CD) is a chronic

inflammatory bowel disorder that often

leads to stricturing and fistulizing
complications requiring surgery. Prior to the advent
of biologics, approximately 50% of CD patients
underwent ileocolonic resection (ICR) within 10
years.! Despite advances in the pharmacologic
armamentarium against CD, surgical resection is
still required in nearly 30% of patients by 10 years.?
Although surgery may be an initial option for ileal
CD, it is not curative and requires consideration
of pharmacologic prophylaxis and/or a close
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monitoring protocol to prevent recurrence of
disease (Figure 1).3

Objective postoperative recurrence (POR)
of CD (i.e. histologic, endoscopic, or imaging
findings) is common and can be detected prior
to the emergence of clinical symptomology.¢
Before evidence of macroscopic disease arises,
histologic recurrence on endoscopic biopsy
pathology can be seen as early as one week after
surgery.”” Endoscopic recurrence, preceding either
clinical or surgical recurrences, is estimated to
happen in up to 70-90% of patients within one
year postoperatively.®? Medical providers have
an opportunity to prevent surgical recurrence
for stricturing or fistulizing complications by
optimizing peri-operative care, aggressively
monitoring these patients postoperatively, and
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Figure 1.

providing pharmacologic prophylaxis in higher
risk patients.

In the absence of objective CD recurrence,
a broad differential including small intestinal
bacterial overgrowth, bile acid diarrhea, fat
malabsorption, infectious diarrhea, abdominal
wall pain, amongst others should be considered
for symptomatic recurrence.

Peri-Operative Management of Crohn’s disease
Opportunities to prevent postoperative
complications begin in the perioperative period
and include nutritional optimization, smoking
cessation, immunosuppression management, and
corticosteroid avoidance. Studies have found that
postoperative intra-abdominal septic complications
(IASC) are associated with POR.!® Malnutrition
has been found to be associated with IASC, and
various studies have shown the utility of enteral or
parenteral nutrition in the weeks prior to surgery to
prevent postoperative complications.!!* Exclusive
enteral nutrition has the ability to reduce the risk of
intra-abdominal septic complications which may
indirectly decrease the risk of recurrence.'*'* In a
cohort study, four weeks of preoperative exclusive
enteral nutrition compared to placebo was also
associated with reduced endoscopic recurrence
(11.9% vs. 28.4%, p=0.003).'® Multidisciplinary
care to optimize nutrition and in some cases to
delay surgery are required.

Tobacco use prior to ICR is also a known risk
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factor for postoperative complications and surgical
recurrence.!”!® Smoking cessation lowers this
risk and may even have a role in altering specific
microbiota that are associated with POR."2° All
efforts by clinicians caring for CD patients should
make smoking cessation a priority in order to
improve postoperative outcomes.
Multidisciplinary discussions to optimize
immunosuppression management prior to surgery
are necessary. Corticosteroid use has been found
to be associated with IASC and surgical site
infections. When possible, every attempt to
avoid or taper corticosteroids prior to surgery is
required.”"?* In contrast, biologic utilization has
not been found to be associated with IASC. In a
prospective cohort study of inflammatory bowel
disease patients undergoing surgery, anti-TNF
exposed patients within twelve weeks of surgery
had similar rates of infections postoperatively as
patients who were not exposed (20.2% vs. 18.1%,
p=0.47).** Importantly, detectable perioperative
anti-TNF drug levels were not associated with
infectious complications. Utilization of biologics in
the peri-operative period should not delay surgical
intervention.?*?® If an indication for surgery such
as a stricturing or fistulizing complication exists,
a new start of a biologic is not indicated prior to

surgery.

Operative Management
Various surgical techniques have been assessed
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to prevent POR. Although some anastomosis
types were thought to be associated with reduced
POR (end-end, side-side, end-side), the Kono-S
anastomosis which provides limited mesenteric
excision and reduced fecal stasis has been found
to be associated with reduced POR.?** In a
randomized controlled trial (SuUPREMe-CD),
Kono-S compared to side-side anastomosis had a
significantly lower rate of endoscopic recurrence
(22.2% vs. 62.8%), clinical recurrence (8% vs.
18%), and surgical recurrence (0% vs. 4.6%).%
However, the association between Kono-S and
lower rates of endoscopic recurrence remains
controversial.>'3?> There is growing interest
and ongoing studies to surgically alter neural
innervation, vasculature, and the mesentery, an
active immune organ, to prevent POR.3

Postoperative Crohn’s Disease Management
Strategies: Intensive Monitoring versus
Biologic Prophylaxis

Although surgery is not a cure for CD, early ICR
as a first-line therapy for inflammatory ileitis has
been shown be an effective management strategy.
Up-front surgical resection for non-stricturing
ileocecal CD compared to infliximab has a
comparable quality of life (IBDQ score 178.1 vs.
172.0, p=0.25) and duration of treatment effect (33
vs. 34 months, p=0.52).** In a long-term follow
up of the LIR!C study comparing laparoscopic
ICR and anti-TNF (infliximab), a lower rate of
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anti-TNF use postoperatively (26% vs. 38%) and
need for repeat surgery (0% vs. 48%) after five
years was observed.** Similarly, a multicenter
Danish study found that the risk of a composite
outcome including: hospitalization, steroid use,
surgery, and perianal disease was 33% lower with
surgery compared to anti-TNF® In this cohort study,
approximately 50% of patients did not require any
therapy five years after surgery.” These studies
may suggest that there is a subpopulation of
postoperative CD patients who may not experience
recurrence at rates that have previously been
reported. It will be important to identify patients
who experience surgical remission for an extended
period of time in future studies.

Awareness and selection of a management
strategy is imperative to prevent recurrence
in patients who have undergone prior surgical
resection. Current guidelines recommend
considering either pharmacologic prophylaxis
in patients who exhibit high-risk features or
performing intensive monitoring in those who do
not (Figure 2).°>*° However, further research is
ongoing to determine the optimal patient population
benefiting from prophylaxis.

Risk-Stratification

Multiple risk factors associated with POR have
been identified. These include patient, disease,
operative, histologic, microbiome, genetic, and
metabolomic risk factors. Current guidelines
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Table 1. Modified Rutgeerts’ Score: Endoscopic Recurrence

Rutgeerts’ Score | Definition
i0 No lesions in neoterminal ileum
il <5 Aphthous ulcers in the neoterminal ileum
i2a Lesions confined to ileocolonic anastomosis
i2b >5 aphthous ulcer with normal intervening mucosa in the neoterminal ileum +/- anastomotic lesions
i3 Diffuse aphthous ileitis with inflamed intervening mucosa
i4 Stenosis or large ulcers with inflamed or nodular mucosa in the neoterminal ileum

suggest dichotomizing patients into higher or
lower illustrative risk profiles based on clinical risk
factors. Higher risk features associated with surgical
recurrence, including >2 surgeries, penetrating
+/- perianal disease, and smoking, benefit from
pharmacologic prophylaxis.'®** In a prospective
cohort study, male gender, non-white race, and
active smoking, but not penetrating disease or
prior surgeries, were associated with endoscopic
recurrence.’’ Broadening of risk factors associated
with endoscopic recurrence and individualizing
postoperative risk may further refine patients
benefiting from prophylaxis.'®*73% Various real-
world studies assessing risk stratification have
suggested that prophylaxis may benefit patients
irrespective of risk group, however this remains
controversial and future prospective studies are
required.'8%?

Non-clinical risk factors for recurrence
are being explored. Histologic features such
as positive resection margins, plexitis, and
transmural inflammation are associated with
POR.* Microbiome analysis is not widespread but
dysbiosis, including recolonization and depletion of
various bacteria, is increasingly being recognized
as a risk factor.?**'? Serologic markers and
metabolomics may play a role in the identification
of high risk patients.*** Furthermore, as precision
medicine advances, important genetic features such
as NOD2/CARD15 and CARDS8 expression may
identify higher risk patients.***” Ultimately, efforts
for precision medicine to identify patients who
are highest risk based on all of these potential risk
factors are necessary.

Intensive Monitoring Irrespective of Risk Profile
Irrespective of risk profile, monitoring of disease
activity i1s the cornerstone of postoperative
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management. It is imperative for clinicians to
understand that objective recurrence precedes
the rise of symptoms in patients. In the first year
postoperatively, it is recommended to incorporate
fecal calprotectin and colonoscopy into a
monitoring strategy. Emerging evidence may soon
support the use of cross-sectional imaging and
intestinal ultrasound (IUS) as well.

Endoscopy

Ileocolonoscopy remains the gold standard test to
identify early POR prior to the onset of symptoms.
The modified Rutgeerts’ score is an endoscopic
score of the neoterminal ileum graded from 10-14 that
correlates to future clinical and surgical recurrence
(Table 1).*® Endoscopic recurrence is determined
based on a modified Rutgeerts’ score of >i2b. A
score of i2b correlates to 19% surgical and 40-
80% clinical recurrence. Severe recurrence scores
of 13 and 14 correlate to 28-50% surgical and 60-
100% clinical recurrence in 2 years from surgery. In
contrast, low-grade mucosal inflammation defined
as 10 and il correlate to only 5-8% surgical and
10-50% clinical recurrence.”* Refinement of this
score to delineate the significance of i2a versus i2b
disease is ongoing and a subset of patients with 12a
recurrence may benefit from treatment.*

Active endoscopic management to step-up
therapy has been well supported by the pivotal
Postoperative Crohn’s Endoscopic Recurrence
(POCER) trial. In this multicenter randomized
controlled trial, patients in the active (colonoscopy
at 6 months with opportunity to step up therapy)
versus standard (no colonoscopy) care groups
had lower rates of endoscopic recurrence at 18
months (49% vs. 67%; p=0.03)" In another
study, the risk of developing late endoscopic
recurrence past one year is up to 40% despite initial
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monitoring at 6 months, and therefore ongoing
active monitoring with colonoscopy after the initial
assessment approximately every one to two years
may be reasonable.’’ Endoscopy at 3-12 months
postoperatively is recommended and especially for
those not receiving prophylaxis.

Fecal Calprotectin

Fecal calprotectin is a fast, reliable, and
noninvasive tool that should be used to monitor
for CD recurrence after ICR.** In a prospective,
multicenter, randomized, controlled trial, fecal
calprotectin at 6 and 18 months postoperatively
correlated to the presence (r=0.42; p<0.001) and
severity (r=0.44; p<0.001) of CD recurrence.** With
escalation of therapy, fecal calprotectin responds
similarly to endoscopic disease activity. Various
studies have found that fecal calprotectin has a
high sensitivity and negative predictive value for
detecting recurrence.’* > Recent guidelines suggest
that a fecal calprotectin <50 pg/g in asymptomatic
patients with CD who are considered low risk or on
prophylaxis and are in surgically induced remission
within 12 months are unlikely to have recurrence
of CD. Patients may therefore consider avoiding a
colonoscopy within the first year from surgery. In
patients with an elevated fecal calprotectin or with
high-risk features not on prophylaxis, colonoscopy
should be used as a screening method to detect early
recurrence within 3-12 months postoperatively.*

Intestinal Ultrasound

In addition to fecal calprotectin, intestinal
ultrasound is a newer, adjunctive, and noninvasive
tool that assesses transmural inflammation and
can detect recurrence. In regards to postoperative
disease assessment, the combination of the presence
of lymph nodes or bowel wall thickness >3mm plus
a fecal calprotectin >50 mcg/g correctly classified
56% and 75% of patients as having endoscopic
recurrence.’’” The sensitivity and specificity of
IUS is >85% for detecting POR*** Contrast-
enhanced ultrasound of the neoterminal ileum has
also correlated to the Rutgeerts’ score indicating
that this modality may be used as an early and
noninvasive method to detect recurrence.® Though
prospective studies are needed, in centers where
intestinal ultrasound is available, monitoring for
neoterminal disease at 3-6 months postoperatively
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in combination with fecal calprotectin with
confirmatory endoscopy may be an effective
strategy.

Enterography

Although enterography (CT or MR) is not
recommended to screen for recurrence, it may
have a role in detecting recurrence (intestinal
wall thickening, luminal narrowing, mural
hyperenhancement, and length of disease) in
symptomatic patients even in the absence of
endoscopic activity.®! Enterography has also been
found to be associated with subsequent endoscopic
recurrence even in the absence of activity on the
index endoscopy.®!

Medical Prophylaxis in

Patients with High Risk Profile

A multidisciplinary approach perioperatively is
necessary to determine if initiation of pharmacologic
prophylaxis is indicated after surgery. High risk
patients benefit from prophylaxis ideally within one
month of surgery.® Anti-TNF and vedolizumab, an
anti-integrin, specifically have been found to reduce
recurrence in prospective randomized control
trials.%3%* In the seminal PREVENT trial, infliximab
compared to placebo reduced endoscopic but not
clinical recurrence (30.6% vs. 60.0%; P<0.001).%
Even in patients who have been on anti-TNFs prior
to surgery, reutilization of anti-TNF prophylaxis
after surgery may still be a viable option as long as
they did not develop antibodies.***® Adalimumab,
another anti-TNF, likely has a similar effect in
the prevention of recurrence.®” Anti-TNF drug
level and antibody monitoring may be indicated
to achieve adequately therapeutic levels to optimize
prevention of recurrence.®®® Vedolizumab within
four weeks of surgery is also effective in reducing
POR based on a prospective randomized trial.®
Although these two agents have the strongest
evidence behind them, it is also reasonable to
utilize other biologics (interleukin 12/23 and
23 inhibitors) and presumably small molecules
if there had been true failure or adverse events
from anti-TNF and vedolizumab.”®”" While on
prophylaxis, it is imperative to continue to monitor
with noninvasive tools as well as performing an
ileocolonoscopy every 1-2 years.
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Alternatives to advanced therapies for
postoperative Crohn’s Disease prevention
Alternatives to biologics and small molecules to
prevent recurrence have been explored, however
many of these agents are hindered by tolerability,
adverse events, or a paucity of data.

Thiopurines have been shown to reduce
postoperative recurrence. In a Cochrane meta-
analysis, thiopurines were more effective than
placebo in preventing clinical POR at 12-36
months [51% vs. 64%, RR 0.79, 95% CI 0.67-
0.92] but not endoscopic POR.” Compared to
mesalazine, azathioprine seems more effective in
preventing endoscopic POR. Biologics are favored
over thiopurines due to better efficacy and more
favorable safety profiles.

Microbiome dysbiosis in the neoterminal
ileum has a role in the development of CD at this
site. Therefore, the utility of either probiotics
or antibiotics has been postulated. Of these,
nitroimidazoles have been shown to reduce
endoscopic recurrence. Metronidazole 20 mg/kg
(13% vs. 43%, p=0.02) and ornidazole 1g/day
(OR 0.31,95% CI10.10-0.94, p=0.04) compared to
placebo reduced endoscopic recurrence at 3 months
and 1 year, respectively.”>’* Despite the obvious
efficacy, the utility of these agents are limited by
their adverse effects including neuropathies and
dysgeusia.” Probiotics, including Lactobacillus and
VSL#3, to modify the microbiome as a method to
prevent POR have been fraught with disappointing
evidence thus far and future studies to alter the
microbiome are required.?*’¢7’

Modulation of the microbiome via nutritional
means has also been explored. Although not
standard of practice, there is promising data to
support the use of enteral nutrition as a means to
prevent recurrence. Postoperative enteral nutrition
plus a low fat diet compared to placebo has been
found to be associated with a decrease in recurrence
rate (10% vs. 45%, p=0.03).'> An inherent barrier
to adopting enteral nutrition as a means to reduce
recurrence is the adherence to this modality of
therapy. Future studies to assess methods of partial
enteral nutrition and other nutritional studies are
required.
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Future Directions of

Postoperative Crohn’s Disease

Significant advances have been made in the
management of postoperative CD including
the understanding of the natural history and
pathogenesis, risk factor assessment, and strategies
to prevent POR. Despite these, several questions
remain unanswered and future work is required.
Personalization of risk for patients utilizing clinical,
environmental, microbiome, histologic, genetic,
and “-omics” data may provide unique pathways for
management strategies. Further assessment of non-
invasive monitoring via intestinal ultrasound and
biomarkers requires established data to integrate
these methods into clinical practice. Data on newer
biologics and small molecules in the prevention
and treatment of postoperative CD are needed as
well. Innovative methods of managing POR and
incorporation of artificial intelligence may help
standardize the care of these patients. Postoperative
CD remains a significant challenge and efforts to
optimize care are ongoing. H

References

1. Bemnstein CN, Loftus EVJ, Ng SC, Lakatos PL, Moum B.
Hospitalisations and surgery in Crohn’s disease. Gut.
2012;61(4):622-629. doi:10.1136/gutjnl-2011-301397

2. Tsai L, Ma C, Dulai PS, et al. Contemporary Risk of Surgery in
Patients With Ulcerative Colitis and Crohn’s Disease: A Meta-
Analysis of Population-Based Cohorts. Clin Gastroenterol Hepatol
Off Clin Pract ] Am Gastroenterol Assoc. 2021;19(10):2031-2045.
ell. doi:10.1016/j.cgh.2020.10.039

3. Stevens TW, Haasnoot ML, D’Haens GR, et al. Laparoscopic ileo-
caecal resection versus infliximab for terminal ileitis in Crohn’s
disease: retrospective long-term follow-up of the LIR!C trial.
lancet Gastroenterol Hepatol. 2020;5(10):900-907. doi:10.1016/
S2468-1253(20)30117-5

4. Ponsioen CY, de Groof EJ, Eshuis EJ, et al. Laparoscopic ileo-
caecal resection versus infliximab for terminal ileitis in Crohn’s
disease: a randomised controlled, open-label, multicentre trial.
lancet Gastroenterol Hepatol. 2017;2(11):785-792. doi:10.1016/
S2468-1253(17)30248-0

5. Agrawal M, Ebert AC, Poulsen G, et al. Early Ileocecal Resection
for Crohn’s Disease Is Associated With Improved Long-
term Outcomes Compared With Anti-Tumor Necrosis Factor
Therapy: A Population-Based Cohort Study. Gastroenterology.
2023;165(4):976-985.¢3. doi:10.1053/j.gastro.2023.05.051

6. Regueiro M, Kip KE, Schraut W, et al. Crohn’s disease activity
index does not correlate with endoscopic recurrence one year after
ileocolonic resection. Inflamm Bowel Dis. 2011;17(1):118-126.
doi:10.1002/ibd.21355

7. D’Haens GR, Geboes K, Peeters M, Baert F, Penninckx F,
Rutgeerts P. Early lesions of recurrent Crohn’s disease caused by
infusion of intestinal contents in excluded ileum. Gastroenterology.
1998;114(2):262-267. doi:10.1016/s0016-5085(98)70476-7

8. Hirten RP, Mashiana S, Cohen BL, Sands BE, Colombel JF,
Harpaz N. Ileocolic anastomotic inflammation after resection for
Crohn’s disease indicates disease recurrence: a histopathologic
study. Scand J Gastroenterol. 2020;55(7):795-799. doi:10.1080/00
365521.2020.1780305

25

3/7/24 3:53 PM ‘ ‘



®

A Review on the Management of Postoperative Crohn’s Disease

DISPATCHES FROM THE GUILD CONFERENCE, SERIES #56

10.

11.

13.

14.

15.

16.

17.

18.

20.

21.

22.

23.

24.

25.

26.

27.
26

Rutgeerts P, Geboes K, Vantrappen G, Beyls J, Kerremans R,
Hiele M. Predictability of the postoperative course of Crohn’s
disease. Gastroenterology. 1990;99(4):956-963. doi:10.1016/0016-
5085(90)90613-6

Bachour SP, Shah RS, Rieder F, et al. Intra-abdominal septic com-
plications after ileocolic resection increases risk for endoscopic
and surgical postoperative Crohn’s disease recurrence. J Crohns
Colitis. 2022;16(11):1696-1705. doi:10.1093/ecco-jcc/jjac078
Heerasing N, Thompson B, Hendy P, et al. Exclusive enteral
nutrition provides an effective bridge to safer interval elective
surgery for adults with Crohn’s disease. Aliment Pharmacol Ther.
2017;45(5):660-669. doi:10.1111/apt. 13934

. Yamamoto T, Shiraki M, Nakahigashi M, Umegae S, Matsumoto

K. Enteral nutrition to suppress postoperative Crohn’s disease
recurrence: a five-year prospective cohort study. Int J Colorectal
Dis. 2013;28(3):335-340. do1:10.1007/s00384-012-1587-3
Brennan GT, Ha I, Hogan C, et al. Does preoperative enteral or
parenteral nutrition reduce postoperative complications in Crohn’s
disease patients: a meta-analysis. Eur J Gastroenterol Hepatol.
2018;30(9):997-1002. doi:10.1097/MEG.0000000000001162
Yamamoto T, Nakahigashi M, Shimoyama T, Umegae S. Does
preoperative enteral nutrition reduce the incidence of surgical
complications in patients with Crohn’s disease? A case-matched
study. Color Dis Off J Assoc Coloproctology Gt Britain Irel.
2020;22(5):554-561. doi:10.1111/codi.14922

Kodia K, Huerta CT, Alnajar A, et al. Outcomes Among
Malnourished Patients With Crohn’s Disease Undergoing Elective
Ileocecectomy: A Nationwide Analysis. Am Surg. Published online
October 2023:31348231209866. doi1:10.1177/00031348231209866
Ge X, Tang S, Yang X, et al. The role of exclusive enteral nutri-
tion in the preoperative optimization of laparoscopic surgery
for patients with Crohn’s disease: A cohort study. Int J Surg.
2019;65:39-44. doi:10.1016/j.ijsu.2019.03.012

Reese GE, Nanidis T, Borysiewicz C, Yamamoto T, Orchard T,
Tekkis PP. The effect of smoking after surgery for Crohn’s disease:
a meta-analysis of observational studies. /nt J Colorectal Dis.
2008;23(12):1213-1221. doi:10.1007/s00384-008-0542-9

Shah RS, Bachour S, Joseph A, et al. Real World Surgical and
Endoscopic Recurrence Based on Risk Profiles and Prophylaxis
Utilization in Postoperative Crohn’s Disease. Clin Gastroenterol
Hepatol Off Clin Pract J Am Gastroenterol Assoc. Published
online October 2023. doi:10.1016/j.cgh.2023.10.009

. Ryan WR, Allan RN, Yamamoto T, Keighley MRB. Crohn’s dis-

ease patients who quit smoking have a reduced risk of reoperation
for recurrence. Am J Surg. 2004;187(2):219-225. doi:10.1016/j.
amjsurg.2003.11.007

Wright EK, Kamm MA, Wagner J, et al. Microbial Factors
Associated with Postoperative Crohn’s Disease Recurrence. J
Crohns Colitis. 2017;11(2):191-203. doi:10.1093/ecco-jcc/jjw136
Aberra FN, Lewis JD, Hass D, Rombeau JL, Osborne B,
Lichtenstein GR. Corticosteroids and immunomodulators: postop-
erative infectious complication risk in inflammatory bowel disease
patients. Gastroenterology. 2003;125(2):320-327. doi:10.1016/
s0016-5085(03)00883-7

Subramanian V, Saxena S, Kang J-Y, Pollok RCG. Preoperative
steroid use and risk of postoperative complications in patients
with inflammatory bowel disease undergoing abdominal surgery.
Am J Gastroenterol. 2008;103(9):2373-2381. doi:10.1111/j.1572-
0241.2008.01942.x

Huang W, Tang Y, Nong L, Sun Y. Risk factors for postoperative
intra-abdominal septic complications after surgery in Crohn’s
disease: A meta-analysis of observational studies. J Crohns Colitis.
2015;9(3):293-301. doi:10.1093/ecco-jcc/jju028

Cohen BL, Fleshner P, Kane S V, et al. Prospective Cohort
Study to Investigate the Safety of Preoperative Tumor Necrosis
Factor Inhibitor Exposure in Patients With Inflammatory Bowel
Disease Undergoing Intra-abdominal Surgery. Gastroenterology.
2022;163(1):204-221. doi:10.1053/j.gastro.2022.03.057

Shah RS, Bachour S, Jia X, et al. Hypoalbuminaemia, Not Biologic
Exposure, Is Associated with Postoperative Complications in
Crohn’s Disease Patients Undergoing Ileocolic Resection. J Crohns
Colitis. 2021;15(7):1142-1151. doi:10.1093/ecco-jcc/jjaa268

Law CCY, Narula A, Lightner AL, McKenna NP, Colombel J-F,
Narula N. Systematic Review and Meta-Analysis: Preoperative
Vedolizumab Treatment and Postoperative Complications in
Patients with Inflammatory Bowel Disease. J Crohns Colitis.
2018;12(5):538-545. doi:10.1093/ecco-jcc/jjy022

Shim HH, Ma C, Kotze PG, et al. Preoperative Ustekinumab

‘ ‘ GUILD February 2024.indd 26

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

Treatment Is Not Associated With Increased Postoperative
Complications in Crohn’s Disease: A Canadian Multi-Centre
Observational Cohort Study. J Can Assoc Gastroenterol.
2018;1(3):115-123. doi:10.1093/jcag/gwy013

Lightner AL, McKenna NP, Tse CS, et al. Postoperative Outcomes
in Ustekinumab-Treated Patients Undergoing Abdominal
Operations for Crohn’s Disease. J Crohns Colitis. 2018;12(4):402-
407. doi:10.1093/ecco-jcc/jjx163

Luglio G, Rispo A, Imperatore N, et al. Surgical Prevention of
Anastomotic Recurrence by Excluding Mesentery in Crohn’s
Disease: The SuPREMe-CD Study - A Randomized Clinical
Trial. Ann Surg. Published online February 2020. doi:10.1097/
SLA.0000000000003821

Nardone OM, Calabrese G, Barberio B, et al. Rates of
Endoscopic Recurrence In Postoperative Crohn’s Disease Based
on Anastomotic Techniques: A Systematic Review And Meta-
Analysis. Inflamm Bowel Dis. Published online November 2023.
doi:10.1093/ibd/izad252

Alibert L, Betton L, Falcoz A, et al. Does KONO-S anastomosis
reduce recurrence in Crohn’s disease compared to conventional
ileocolonic anastomosis? A nationwide propensity score-matched
study from GETAID Chirurgie Group (KoCoRICCO study). J
Crohns Colitis. Published online October 2023. doi:10.1093/ecco-
jec/jjadl76

Tyrode G, Lakkis Z, Vernerey D, et al. KONO-S Anastomosis Is
Not Superior to Conventional Anastomosis for the Reduction of
Postoperative Endoscopic Recurrence in Crohn’s Disease. Inflamm
Bowel Dis. Published online September 2023. doi:10.1093/ibd/
izad214

van der Does de Willebois EML. Mesenteric SParlng versus
extensive mesentereCtomY in primary ileocolic resection for ileo-
caecal Crohn’s disease (SPICY): study protocol for randomized
controlled trial. BJS open. 2022;6(1). doi:10.1093/bjsopen/zrab136
Holubar SD, Lipman J, Steele SR, et al. Safety & feasibility of
targeted mesenteric approaches with Kono-S anastomosis and
extended mesenteric excision in ileocolic resection and anastomo-
sis in Crohn’s disease. A4m J Surg. Published online October 2023.
doi:10.1016/j.amjsurg.2023.10.050

RegueiroM, Velayos F, Greer JB, etal. American Gastroenterological
Association Institute Technical Review on the Management
of Crohn’s Disease After Surgical Resection. Gastroenterology.
2017;152(1):277-295.¢3. doi:10.1053/j.gastro.2016.10.039
Nguyen GC, Loftus EVJ, Hirano I, Falck-Ytter Y, Singh S,
Sultan S. American Gastroenterological Association Institute
Guideline on the Management of Crohn’s Disease After Surgical
Resection. Gastroenterology. 2017;152(1):271-275. doi:10.1053/;.
gastro.2016.10.038

Rocha C-H, Walshe M, Birch S, et al. Clinical predictors of early
and late endoscopic recurrence following ileocolonic resection
in Crohn’s disease. J Crohns Colitis. Published online November
2023. doi:10.1093/ecco-jcc/jjad186

Joustra V, Duijvestein M, Mookhoek A, et al. Natural History and
Risk Stratification of Recurrent Crohn’s Disease After Ileocolonic
Resection: A Multicenter Retrospective Cohort Study. Inflamm
Bowel Dis. Published online March 30, 2021. doi:10.1093/ibd/
izab044

Arkenbosch JHC, Beelen EMJ, Dijkstra G, et al. Prophylactic
Medication for the Prevention of Endoscopic Recurrence in
Crohn’s Disease: a Prospective Study Based on Clinical Risk
Stratification. J Crohns Colitis. 2023;17(2):221-230. doi:10.1093/
ecco-jcc/jjacl28

Bressenot A, Peyrin-Biroulet L. Histologic features predicting
postoperative Crohn’s disease recurrence. Inflamm Bowel Dis.
2015;21(2):468-475. doi:10.1097/MIB.0000000000000224
Machiels K, Pozuelo del Rio M, Martinez-De la Torre A, et al.
Early Postoperative Endoscopic Recurrence in Crohn’s Disease
Is Characterised by Distinct Microbiota Recolonisation. J Crohn's
Colitis. 2020;14(11):1535-1546. doi:10.1093/ecco-jcc/jjaa081
Sokol H, Brot L, Stefanescu C, et al. Prominence of ileal mucosa-
associated microbiota to predict postoperative endoscopic recur-
rence in Crohn’s disease. Gut. 2020;69(3):462-472. doi:10.1136/
gutjnl-2019-318719

Hashash JG, Beatty PL, Critelli K, et al. Altered Expression of the
Epithelial Mucin MUC1 Accompanies Endoscopic Recurrence of
Postoperative Crohn’s Disease. J Clin Gastroenterol. Published
online March 2020. doi:10.1097/MCG.0000000000001340
Luceri C, Bigagli E, Agostiniani S, et al. Analysis of Oxidative
Stress-Related Markers in Crohn’s Disease Patients at Surgery

PRACTICAL GASTROENTEROLOGY - FEBRUARY 2024

3/7/24 3:53 PM ‘ ‘



45.

46.

47.

48.

49.

50.

51

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

®

A Review on the Management of Postoperative Crohn’s Disease

DISPATCHES FROM THE GUILD CONFERENCE, SERIES #56

and Correlations with Clinical Findings. Antioxidants (Basel,
Switzerland). 2019;8(9). doi:10.3390/antiox8090378

Hamilton AL, Kamm MA, De Cruz P, et al. Serologic antibod-
ies in relation to outcome in postoperative Crohn’s disease.
J Gastroenterol Hepatol. 2017;32(6):1195-1203. doi:10.1111/
jgh.13677

Dang JT, Dang TT, Wine E, Dicken B, Madsen K, Laffin M.
The Genetics of Postoperative Recurrence in Crohn Disease: A
Systematic Review, Meta-analysis, and Framework for Future
Work. Crohn's colitis 360. 2021;3(2):0taa094. doi:10.1093/crocol/
otaa094

Germain A, Guéant R-M, Chamaillard M, Bresler L, Guéant J-L,
Peyrin-Biroulet L. CARDS gene variant is a risk factor for recur-
rent surgery in patients with Crohn’s disease. Dig liver Dis Off
J Ital Soc Gastroenterol Ital Assoc Study Liver. 2015;47(11):938-
942. doi:10.1016/j.d1d.2015.07.013

Bak MTJ, Ten Bokkel Huinink S, Erler NS, et al. Prognostic
Value of the Modified Rutgeerts Score for Long-Term Outcomes
After Primary Ileocecal Resection in Crohn’s Disease. Am J
Gastroenterol. Published online November 2023. doi:10.14309/
ajg.0000000000002509

Xiong S, He J, Chen B, et al. A nomogram incorporating
ileal and anastomotic lesions separately to predict the long-
term outcome of Crohn’s disease after ileocolonic resection.
Therap Adv  Gastroenterol. 2023;16:17562848231198932.
doi:10.1177/17562848231198933

De Cruz P, Kamm MA, Hamilton AL, et al. Crohn’s disease
management after intestinal resection: a randomised trial. Lancet
(London, England). 2015;385(9976):1406-1417. doi:10.1016/
S0140-6736(14)61908-5

Pouillon L, Remen T, Amicone C, et al. Risk of Late Postoperative
Recurrence of Crohn’s Disease in Patients in Endoscopic Remission
After Ileocecal Resection, Over 10 Years at Multiple Centers. Clin
Gastroenterol Hepatol Off Clin PractJ Am Gastroenterol Assoc.
Published online May 2020. doi:10.1016/j.cgh.2020.05.027

Tham YS, Yung DE, Fay S, et al. Fecal calprotectin for detec-
tion of postoperative endoscopic recurrence in Crohn’s disease:
systematic review and meta-analysis. Therap Adv Gastroenterol.
2018;11:1756284818785571. doi:10.1177/1756284818785571
Ananthakrishnan AN, Adler J, Chachu KA, et al. AGA Clinical
Practice Guideline on the Role of Biomarkers for the Management
of Crohn’s Disease. Gastroenterology. 2023;165(6):1367-1399.
doi:10.1053/j.gastro.2023.09.029

Wright EK, Kamm MA, De Cruz P, et al. Measurement of fecal
calprotectin improves monitoring and detection of recurrence of
Crohn’s disease after surgery. Gastroenterology. 2015;148(5):938-
947.el. doi:10.1053/j.gastro.2015.01.026

Lobaton T, Lopez-Garcia A, Rodriguez-Moranta F, Ruiz A,
Rodriguez L, Guardiola J. A new rapid test for fecal calpro-
tectin predicts endoscopic remission and postoperative recur-
rence in Crohn’s disease. J Crohns Colitis. 2013;7(12):e641-51.
doi:10.1016/j.crohns.2013.05.005

Qiu Y, Mao R, Chen B, et al. Fecal calprotectin for evaluating
postoperative recurrence of Crohn’s disease: a meta-analysis of
prospective studies. Inflamm Bowel Dis. 2015;21(2):315-322.
doi:10.1097/MIB.0000000000000262

Furfaro F, D’Amico F, Zilli A, et al. Noninvasive Assessment
of Postoperative Disease Recurrence in Crohn’s Disease: A
Multicenter, Prospective Cohort Study on Behalf of the Italian
Group for Inflammatory Bowel Disease. Clin Gastroenterol Hepatol
Off Clin Pract J Am Gastroenterol Assoc.2023;21(12):3143-3151.
doi:10.1016/j.cgh.2022.11.039

Yung DE, Har-Noy O, Tham YS, et al. Capsule Endoscopy,
Magnetic Resonance Enterography, and Small Bowel Ultrasound
for Evaluation of Postoperative Recurrence in Crohn’s Disease:
Systematic Review and Meta-Analysis. Inflamm Bowel Dis.
2017;24(1):93-100. doi:10.1093/ibd/izx027

Rispo A, Imperatore N, Testa A, et al. Diagnostic Accuracy of
Ultrasonography in the Detection of Postsurgical Recurrence
in Crohn’s Disease: A Systematic Review with Meta-analysis.
Inflamm Bowel Dis. 2018;24(5):977-988. doi:10.1093/ibd/izy012
Paredes JM, Ripollés T, Cortés X, et al. Contrast-enhanced ultra-
sonography: usefulness in the assessment of postoperative recur-
rence of Crohn’s disease. J Crohns Colitis. 2013;7(3):192-201.
doi:10.1016/j.crohns.2012.03.017

Bachour SP, Shah RS, Lyu R, et al. Test Characteristics of
Cross-sectional Imaging and Concordance With Endoscopy in
Postoperative Crohn’s Disease. Clin Gastroenterol Hepatol Off

PRACTICAL GASTROENTEROLOGY - FEBRUARY 2024

‘ ‘ GUILD February 2024.indd 27

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

Clin Pract J Am Gastroenterol Assoc. Published online December
2021. doi:10.1016/j.cgh.2021.12.033

De Cruz P, Kamm MA, Hamilton AL, et al. Efficacy of thiopurines
and adalimumab in preventing Crohn’s disease recurrence in high-
risk patients - a POCER study analysis. Aliment Pharmacol Ther.
2015;42(7):867-879. doi:10.1111/apt.13353

D’Haens G, Taxonera C, Lopez-Sanroman A, et al. OP14 Prevention
of postoperative recurrence of Crohn’s disease with vedolizumab:
First results of the prospective placebo-controlled randomised trial
REPREVIO. J Crohn's Colitis. 2023;17(Supplement 1):i19-i19.
doi:10.1093/ecco-jcc/jjac190.0014

Regueiro M, Feagan BG, Zou B, et al. Infliximab Reduces
Endoscopic, but Not Clinical, Recurrence of Crohn’s Disease After
Ileocolonic Resection. Gastroenterology. 2016;150(7):1568-1578.
doi:10.1053/j.gastro0.2016.02.072

Le Cosquer G, Altwegg R, Riviére P, et al. Prevention of post-
operative recurrence of Crohn’s disease among patients with
prior anti-TNFo failure: A retrospective multicenter study. Dig
liver Dis Off J Ital Soc Gastroenterol Ital Assoc Study Liver.
2023;55(6):727-734. doi:10.1016/5.d1d.2022.09.004

Ten Bokkel Huinink S, Beelen EMJ, Ten Bokkel Huinink T, et
al. Retreatment with anti-tumor necrosis factor therapy in com-
bination with an immunomodulator for recurrence of Crohn’s
disease after ileocecal resection results in prolonged continu-
ation as compared to anti-tumor necrosis factor monotherapy.
Eur J Gastroenterol Hepatol. 2023;35(1):45-51. doi:10.1097/
MEG.0000000000002474

Canete F, Mafiosa M, Casanova MJ, et al. Adalimumab or
Infliximab for the Prevention of Early Postoperative Recurrence
of Crohn Disease: Results From the ENEIDA Registry. Inflamm
Bowel Dis. 2019;25(11):1862-1870. doi:10.1093/ibd/izz084

Pan Y, Ahmed W, Mahtani P, et al. Utility of Therapeutic
Drug Monitoring for Tumor Necrosis Factor Antagonists and
Ustekinumab in Postoperative Crohn’s Disease. Inflamm Bowel
Dis. 2022;28(12):1865-1871. doi:10.1093/ibd/izac030

Wright EK, Kamm MA, De Cruz P, et al. Anti-TNF Therapeutic
Drug Monitoring in Postoperative Crohn’s Disease. J Crohns
Colitis. 2018;12(6):653-661. doi:10.1093/ecco-jcc/jjy003

Maiiosa M, Fernandez-Clotet A, Nos P, et al. Ustekinumab and
vedolizumab for the prevention of postoperative recurrence of
Crohn’s disease: Results from the ENEIDA registry. Dig liver Dis
Off J Ital Soc Gastroenterol Ital Assoc Study Liver. 2023;55(1):46-
52. doi:10.1016/j.d1d.2022.07.013

Buisson A, Nancey S, Manlay L, Rubin DT, Hebuterne X, Pariente
B, Fumery M, Laharie D, Roblin X, Bommelaer G, Pereira
B, Peyrin-Biroulet L VL. Ustekinumab is More Effective than
Azathioprine to Prevent Endoscopic Postoperative Recurrence
in Crohn’s Disease. United Eur Gastroenterol J. 2020;8((8_
suppl)):84-85. https://doi.org/10.1177/2050640620927344
Gjuladin-Hellon T, Iheozor-Ejiofor Z, Gordon M, Akobeng AK.
Azathioprine and 6-mercaptopurine for maintenance of surgically-
induced remission in Crohn’s disease. Cochrane database Syst
Rev. 2019;8(8):CD010233. doi:10.1002/14651858.CD010233.
pub3

Rutgeerts P, Hiele M, Geboes K, et al. Controlled trial of
metronidazole treatment for prevention of Crohn’s recurrence
after ileal resection. Gastroenterology. 1995;108(6):1617-1621.
doi:10.1016/0016-5085(95)90121-3

Rutgeerts P, Van Assche G, Vermeire S, et al. Ornidazole for
prophylaxis of postoperative Crohn’s disease recurrence: a ran-
domized, double-blind, placebo-controlled trial. Gastroenterology.
2005;128(4):856-861. doi:10.1053/.gastro.2005.01.010

Glick LR, Sossenheimer PH, Ollech JE, et al. Low-Dose
Metronidazole is Associated With a Decreased Rate of Endoscopic
Recurrence  of Crohn’s Disease After Ileal Resection: A
Retrospective Cohort Study. J Crohns Colitis. 2019;13(9):1158-
1162. doi:10.1093/ecco-jcc/jjz047

Marteau P, Lémann M, Seksik P, et al. Ineffectiveness of
Lactobacillus johnsonii LAl for prophylaxis of postoperative
recurrence in Crohn’s disease: a randomised, double blind, placebo
controlled GETAID trial. Gut. 2006;55(6):842-847. doi:10.1136/
gut.2005.076604

Prantera C, Scribano ML, Falasco G, Andreoli A, Luzi C.
Ineffectiveness of probiotics in preventing recurrence after cura-
tive resection for Crohn’s disease: a randomised controlled trial
with Lactobacillus GG. Gut. 2002;51(3):405-409. doi:10.1136/
gut.51.3.405

27

3/7/24 3:53 PM ‘ ‘



