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Abstract

Crohn’s disease (CD) and ulcerative colitis (UC) are relapsing and remitting chronic inflammatory diseases of the gastroin-
testinal tract. Although surgery for UC can provide a cure, surgery for CD is rarely curative. In the past few decades, research
has identified risk factors for postsurgical CD recurrence, enabling patient risk stratification to guide monitoring and
prophylactic treatment to prevent CD recurrence. A MEDLINE literature review identified articles regarding post-operative
monitoring of CD recurrence after resection surgery. In this review, we discuss the evidence on risk factors for post-
operative CD recurrence as well as suggestions on post-operative management.
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Introduction

Crohn’s disease (CD) management has advanced rapidly with
the advent of biologics and small molecule inhibitors. Despite
these advancements, around half of patients with CD require
surgery within the first decade of their diagnosis [1]. Patients
with CD may receive a variety of different surgeries, including
ileostomy, colostomy, ileocolonic resection, diverted bowel, and
stricturotomy. Most commonly, patients undergo surgical resec-
tion [2]. Although surgery for ulcerative colitis can be curative,
surgery in CD is rarely curative, and most patients experience
post-operative CD recurrence. Post-operative CD recurrence
rates will vary based on the modality and definition of assessing
recurrence in each study. Put simply, post-operative CD
recurrence is the reappearance of CD lesions after resection,
and this is assessed clinically, endoscopically, radiologically, or

surgically [3, 4]. Clinical recurrence is the reappearance of CD
symptoms, and this should be carefully assessed to ensure the
symptoms are not due to other malabsorptive or motility issues
post-operatively [4]. Clinical recurrence rates after resection
surgery have been reported from 36% to 86% at �10 years of
follow-up [5, 6]. Various scoring systems exist for monitoring
endoscopic CD recurrence, and endoscopic recurrence rates af-
ter resection surgery have been reported even higher at �70%
within 6 months [6–8]. Post-operative CD recurrence typically
presents on a continuum from histologic findings to endoscopic
findings to clinical presentation [1, 9]. Hence, early endoscopic
monitoring and prophylactic pharmacological therapy are key
tenets of the post-operative management of patients with CD
[1]. Additionally, accumulating evidence has identified individ-
ual risk factors for post-operative disease recurrence, allowing
for risk stratification to help gastroenterologists balance the
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risks and benefits of pharmacologic prophylaxis, timing, and
escalation for individual patients.

Methods

The MEDLINE (via PubMed) database was searched on 8 July
2022 by a medical librarian (S.C.) in order to facilitate this narra-
tive review, using a combination of keywords and database-
specific subject headings for the following concepts: Crohn’s,
ileostomy, colostomy, ileocolonic resection, diverted bowel,
stricturotomy. Animal-only studies were excluded, as were
non-English articles (Table 1). Additional references were identi-
fied by hand-searching reference lists of included articles.

The search yielded a total of 1,542 citations. Articles were
exported from MEDLINE to an EndNote 20 Library; only citations
from 2000 to the present (n¼ 843 citations) were uploaded to
Covidence for screening (Covidence systematic review software,
Veritas Health Innnovation, Melbourne, Australia). One author
(K.E.L.) reviewed the citations at the title/abstract level, followed
by full-text review. A total of 43 citations were found after
screening. The reference lists of these citations were hand-
searched, and 47 additional citations were identified, for a total
of 90 references included in the final analysis.

Results
Common surgery in CD

The most common surgeries for CD include ileocolonic resec-
tion and ileocolonic or ileorectal anastomosis, strictureplasty,
diverting ostomy, and bowel bypass [10]. Surgeries can be
divided into bowel-resecting and bowel-sparing options.
Resection surgeries include ileocolonic resection and ileocolonic
or ileorectal anastomosis, small-bowel resection with anasto-
mosis, and partial colectomy with anastomosis based on the
affected bowel segments. If the small bowel is inflamed or
perforated, it can be resected. If the terminal ileum is involved,
an ileocecal resection can be performed. If the patient has
Crohn’s colitis or proctitis, colorectal resection can be per-
formed. The surgeon should spare as much bowel as possible; a
randomized–controlled trial by Fazio et al. of 152 patients
showed no difference in CD recurrence, defined in this study as

reoperation for recurrent pre-anastomotic disease, between 2
and 12 cm from the macroscopically involved area [11]. Bowel
resection can improve health and quality of life [12]. However,
resection results in loss of absorptive surface area, and conse-
quently further nutritional deficiencies in the patient with CD
[13]. Resection of the ileum can cause severe nutritional defi-
ciencies as the ileum is responsible for absorbing fats bound to
bile salts, fat-soluble vitamins, and vitamin B12 [14].

Although resection surgeries are the most commonly per-
formed, there are diverting procedures, strictureplasty, and by-
pass surgery. Diverting surgery includes fecal diversion with
ileostomy, jejunostomy, and colostomy. Fecal diversion can
move the fecal stream away from affected bowel, and the fecal
stream is thought to trigger tissue damage in CD [15]. It can be
used in instances of refractory perianal fistulas or abscesses,
surgical complication, or for disease control [10, 15]. Fecal diver-
sion can be temporary or permanent, but the likelihood of re-
storing bowel continuity is low [15]. Strictureplasty is a surgery
that can address fibrostenotic obstructive disease, especially in
cases where bowel preservation is more crucial, e.g. the patient
has recurrent disease after small-bowel resection, or resection
would be extensive [13, 16]. When patients have strictures in
areas of the duodenum, duodenal bypass surgery is one option,
though less common, in which affected areas of bowel are
bypassed and unaffected areas are connected [13, 17].

Recurrence by type of surgery

Most of the literature centers on post-operative recurrence after
resection surgery. Reports of clinical recurrence rates after re-
section surgery have ranged from 36% to 86% at �10 years of
follow-up [5, 6]. A recent meta-analysis found the rate of clinical
recurrence (as defined in individual studies) after subtotal or to-
tal colectomy or proctocolectomy with permanent ileostomy to
be 28.0% (95% confidence interval [CI], 21.7–35.3; 14 studies, 260
of 1,004 patients), with considerable heterogeneity (I2¼ 80%),
and 5- and 10-year median cumulative clinical recurrence rates
of 23.5% and 40%, respectively [1]. This meta-analysis found
similar rates of clinical recurrence in studies from the pre-
biological <1998 vs the biological >1998 era (26.9% vs 30.0%,
P¼ 0.64) [1]. Endoscopic recurrence precedes clinical recurrence.

Table 1. Search strategy

Search set plus description Search strategy Results

#1 Crohn’s Disease “Crohn Disease”[Mesh] OR Crohn[tiab] OR Crohns[tiab] OR
Crohn’s[tiab]

62,604

#2 Ileocolonic Resection “ileocolonic resection”[tiab] OR “ileocolonic resections”[tiab]
OR “ileo-colonic resection”[tiab] OR “ileo-colonic
resections”[tiab]

212

#3 Ileostomy “Ileostomy”[Mesh] OR ileostomy[tiab] OR ileostomies[tiab] 10,742
#4 Colostomy “Colostomy”[Mesh] OR colostomy[tiab] OR colostomies[tiab] 13,947
#5 Diverted bowel “diverted bowel”[tiab] OR “diverted bowels”[tiab] OR “fecal

diversion”[tiab] OR “fecal diversions”[tiab] OR “faecal
diversion”[tiab] OR “faecal diversions”[tiab] OR “diverted
large bowel”[tiab] OR “diverted large bowels”[tiab]

756

#6 Stricturotomy stricturotomy[tiab] OR stricturotomies[tiab] 62
#7 Combining procedures w/OR #2 OR #3 OR #4 OR #5 OR #6 22,930
#8 Combining Crohn’s w/procedures #1 AND #7 1,796
#9 Eliminate animal studies #8 NOT (animals[MeSH Terms] NOT humans[MeSH Terms]) 1,794
#10 Limit to English language articles #9 AND English[lang] 1,542

Database: MEDLINE [via PubMed]; search date: 7/8/2022. Articles were exported from MEDLINE to an EndNote 20 Library; only citations from 2000 to the present (n¼843

citations) were then sent to Covidence, screening software, for review.
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A recent study reported the rate of endoscopic recurrence
(Rutgeerts score> i1) after ileocolic resection with anastomosis
as 70% at median time to ileocolonoscopy of 6.2 (interquartile
range [IQR], 5.4–7.8) months [18]. Generally, studies have shown
endoscopic recurrence rates after resection surgery at �70%
within 6 months, �73%–95% at 1 year, and 83%–100% at 3 years
[6–8, 19]. Sometimes, temporary fecal diversion is used for
perianal CD; a systematic review and meta-analysis found that
studies reported early clinical response (usually defined clini-
cally within 3–6 months after fecal diversion) in 63.8% of
patients [20]. However, this study showed low rates of success
in bowel restoration at 16.6%, and in those with attempted
restorations, 26.5% had severe relapse and required re-diversion
for symptom management [20]. Overall, 41.6% of patients re-
quired proctectomy due to lack of clinical improvement after
initial diversion or relapse of perianal disease after attempted
restoration of the bowel [20]. As for strictureplasty, recent data
from a retrospective study on patients treated with stricture-
plasty for CD showed rates of site-specific recurrence (defined
as the reappearance of CD at the site of a strictureplasty requir-
ing surgery) were 12.2% at 5 and 25.7% at 10 years with a median
follow-up time of 96 months and median time to recurrence at
62.5 months [21]. Another study looking at patients who re-
ceived side-to-side isoperistaltic strictureplasty from 1996 to
2010 found that 44.6% experienced a recurrence (defined as re-
lapse of CD symptoms with radiological and/or endoscopic con-
firmation of lesions requiring medical treatment or surgery) at a
mean of 55.46 (standard deviation 36.79) months after surgery
[22]. The authors concluded that this recurrence rate was ac-
ceptable and side-to-side isoperistaltic strictureplasty can be a
useful alternative to resection, especially in patients with multi-
ple operations with risk of short-bowel syndrome [22].

General principles of monitoring for disease recurrence

Regardless of the type of surgery, postsurgical patients should
be monitored clinically and endoscopically, with the use of lab-
oratory and imaging studies. The specifics of disease monitor-
ing by patient risk are outlined below; however, general
principles are as follows. Ileocolonoscopy is the most accurate
for monitoring for CD recurrence, and has a Grade A recommen-
dation for monitoring for disease at 6–12 months post-
ileocolectomy [10]. The endoscopic monitoring of postsurgical
CD can be complicated by varying anatomy based on procedure,
loss of bowel, obstruction, poor nutritional status, and immuno-
suppression [10].

In ileocolonic resection and ileocolonic or ileorectal anasto-
mosis, the Rutgeerts score has been developed specifically for
monitoring of disease recurrence in the post-operative setting
[10, 23, 24]. The Rutgeerts scoring system categorizes endo-
scopic findings into five categories (i0–i4) based on extent and
severity of lesions: i0—no lesions; i1—up to five aphthous
ulcers; i2—more than five aphthous ulcers with normal inter-
vening mucosa or skip lesions or lesions confined to the ileo-
colic anastomosis; i3—diffuse aphthous ileitis and diffusely
inflamed mucosa; i4—diffuse ileal inflammation with large
ulcers, nodules, and/or narrowing (Figure 1A–F) [23, 24]. Low-
grade mucosal inflammation (i0 and i1) has been found to corre-
late with a low symptomatic recurrence rate of 9% at 7 years,
and high-grade disease (i3–i4) with almost 100% symptomatic
recurrence rate at 4 years [23]. A score of i2 and higher defines
endoscopic recurrence [23, 24].

In more recent years, a modified endoscopy scoring system
with improved predictive ability for post-operative recurrence

was developed by Hammoudi et al. in the groupe de REcherche
sur les Maladies INflammatoires Digestives (REMIND group)
[25]. This group scored anastomotic and ileal lesions separately,
finding that clinical recurrence was mainly determined by ileal
lesions, not anastomotic lesions; anastomotic lesions were as-
sociated only with occlusive complications [25]. The REMIND
group defined clinical recurrence as “(i) CD-related clinical man-
ifestations confirmed either by ileocolonoscopy, imaging (active
lesions of the small bowel or colon confirmed by the center
referring radiologist) or therapeutic intensification (treatment
optimization or drug switch), (ii) CD-related complications
(intra-abdominal abscess or occlusive manifestation), or
(iii) CD-related subsequent surgery” [25]. Ileal lesions were
scored using the original Rutgeerts score (i0 to i4) while anasto-
motic lesions (<1 cm after anastomosis) were scored as follows:
A(0)—no lesion; A(1)—ulcerations covering <50% of anastomotic
circumference; A(2)—ulcerations covering >50% of anastomotic
circumference; A(3)—anastomotic stenosis [25]. In ileostomy,
anatomic landmarks include stoma, jejunum, ileum, and colon
[10]. The endoscopist can look for disease including stomal ste-
nosis, stomal fistula, peristomal pyoderma gangrenosum, and
CD in the neo-small bowel [10]. In strictureplasty, anatomic
landmarks include proximal and distal small bowel, stricture-
plasty lumen, and the inlet and outlet [10]. Disease recurrence
can manifest with inlet and outlet stricture [10]. There is cur-
rently no consensus on the definition of CD recurrence in stric-
tureplasty [10]. In the endoscopic monitoring of diverted colon
and rectum, the anatomic landmarks include the diverted area
and diverted ileal pouch, and disease can include diversion coli-
tis or diversion-associated stricture [10]. There are few data on
the need, frequency, and techniques regarding endoscopy in
diverted bowel; in addition, grading of inflammation is difficult
due to friable mucosa [10].

Risk stratification

Several risk factors have been identified that make individuals
at high or low risk for recurrence after resection surgery. These
factors are often divided into patient-related, disease-related,
and surgery-related risk factors.

The main patient-related risk factor is smoking. Studies
have repeatedly identified smoking to increase the risk of post-
operative recurrence, and a meta-analysis of 16 studies showed
an odds ratio of between 2 and 3 for clinical or surgical recur-
rence at 10-year follow-up [8, 26–33]. Other patient-related fac-
tors including age, sex, and age at disease onset have
inconclusive evidence, and genetic factors have not been well
studied [34–36]. However, it is important to note that older
patients have been found to have the same risk of post-
operative recurrence as younger patients [37].

Disease-related factors include duration of CD prior to first
surgery, history of previous CD surgery, extent of gastrointesti-
nal (GI) tract involvement, and complications of CD including
penetrating, fistulizing, and stricturing CD [36]. Although dis-
ease duration prior to surgery is not a consistent risk factor for
post-operative CD recurrence, there is some evidence suggest-
ing that shorter durations to surgery increase recurrence rate
[28, 36]. A study from almost 40 years ago showed that patients
with shorter CD duration of <10 years had a relative risk for re-
currence of 1.5 times that of patients with CD duration of
>10 years [38]. A more recent study found that on multivariable
analysis, duration of disease before first surgery of <9.5 months
(P¼ 0.048) was an independent factor for clinical relapse [28].
Studies generally list prior CD surgery as a risk factor for further
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CD surgery [36, 39, 40]. The extent of bowel involvement, such
as CD that involves more of the small bowel, has been found to
be associated with CD recurrence [41–43]. CD has multiple com-
plications including penetrating disease, fistulizing disease, and
stricturing disease. All three of these complications have been
associated in the literature with increased risk of post-operative
CD recurrence [34, 44–46]. One recent meta-analysis found that
penetrating disease conferred a hazard ratio of �1.5 for recur-
rence compared with non-penetrating disease, in both a high-
quality study subset and recent study subset [40]. However, this
meta-analysis noticed high heterogeneity in their studies [40].
In one study, fistulizing disease conferred an odds ratio of 4 for
post-operative CD recurrence, and was also associated with ear-
lier recurrence [47].

Surgery-related risk factors that have been studied in the lit-
erature include length of resection, anastomosis type, and
myenteric plexitis in the resected specimen [31, 36, 48–51].
Multiple studies have shown the presence of myenteric plexitis
in resected specimens to be independently predictive of post-
operative recurrence [31, 48–51]. Studies regarding length of re-
section and type of anastomosis have not been consistently
shown to increase the risk of CD recurrence, although there is
some evidence to suggest that end-to-end anastomosis
increases recurrence rates compared to side-to-side anastomo-
sis in ileocolic resection, as does ileorectal anastomosis com-
pared to end ileostomy or subtotal colectomy [36, 52, 53].
Overall, the more consistent risk factors identified in the litera-
ture for post-operative CD recurrence are smoking, penetrating
disease, history of prior resection surgery, and presence of
myenteric plexitis on the resected specimen [26, 31, 36, 40].

Risk stratification is important in clinical decision-making
regarding post-operative patients with CD. The post-operative
Crohn’s endoscopic recurrence (POCER) trial stratified individu-
als after resection surgery into low or high risk of post-operative
CD recurrence by categorizing individuals who smoked (any
number of cigarettes at study entry), had perforating disease

(abscess, enteric fistula, free perforation), or had history of at
least one previous resection as high-risk [54]. Those who did not
have these risk factors were deemed low-risk [54]. All patients
were treated with metronidazole, while high-risk patients were
treated with thiopurine or adalimumab (if thiopurine intolerant)
[54]. Active care was defined as colonoscopy at 6 months, with
step-up therapy if recurrence (addition of adalimumab for
patients at high risk initially receiving a thiopurine, and weekly
adalimumab for patients at high risk initially on fortnightly ada-
limumab) [54]. This study found that 51% of high-risk patients
treated with active care were in endoscopic remission (i0–i1) vs
30% of high-risk patients treated with standard care [54].
Meanwhile, 50% of high-risk patients treated with active care
had endoscopic recurrence compared with 70% treated with
standard care [54]. Overall, the POCER data support early endo-
scopic monitoring and endoscopically tailored therapy, and
have significantly impacted the post-operative management of
CD. They strongly suggest that early ileocolonoscopy and step-
up therapy for recurrence prevent post-operative CD recurrence.
The authors of the POCER study noted that some patients at low
risk did have endoscopic disease recurrence, so all patients
should receive follow-up and monitoring [54].

Patients at low risk of post-operative recurrence

Patients with CD at lower risk of post-operative recurrence
would be non-smokers with no prior CD surgery, and only
shorter strictures. They may have more long-standing CD be-
fore their first surgery. All patients, even those at lower risk,
should be monitored endoscopically at 6–12 months post-
surgery with an ileocolonoscopy [55]. The endoscopic findings
then inform step-up therapy. All patients should be followed
clinically for any symptoms that may prompt earlier ileocolono-
scopy. Fecal calprotectin and C-reactive protein (CRP) are non-
invasive markers that assess disease activity. These can be
tracked every 6 months for the first 2 years after surgery and

Figure 1. Lesions in the neo-terminal ileum associated with Rutgeerts ratings i0 to i3. (A) normal i0; (B) i1 lesion; (C) i2A lesion; (D) i2B lesion with erosion; (E) i3 strictur-

ing lesion; (F) i3 large ulcer. Figures reprinted with permission of Bo Shen, MD.
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afterwards every year. Abnormal values of fecal calprotectin
should prompt ileocolonoscopy. Low levels of fecal calprotectin
(<65 lg/g) at 3 months post-surgery have predicted endoscopic
remission at 1 year [56]. One study found that levels of fecal cal-
protectin correlated with endoscopic remission (using Crohn’s
Disease Endoscopic Activity Index of Severity [CDEIS]< 3) with
point-of-care quantitative fecal calprotectin levels of <272 lg/g
showing an area under the receiver-operating characteristic
(ROC) curve of 0.933 [57]. Another study assessing fecal calpro-
tectin levels for predicting endoscopic remission vs recurrence
by the Rutgeerts score found that a level of 100 lg/g had a sensi-
tivity, specificity, positive, and negative predictive values, as
well as overall accuracy, of 95%, 54%, 69%, 93%, and 77%, respec-
tively [58]. CRP can support suspicion of recurrence alongside
the fecal calprotectin, and has been shown to have an area un-
der the ROC curve to discriminate between remission and recur-
rence of 0.70 [58]. In general, CRP values of >45 mg/L in patients
with inflammatory bowel disease (IBD) have been found to pre-
dict need for colectomy and reflect severe gut inflammation
[59].

Initially, low-risk patients should be given a 3-month course
of metronidazole [36, 54, 60–63]. Metronidazole and ornidazole
have been shown to help prevent post-operative clinical and en-
doscopic recurrence [64, 65]. One trial studied whether metroni-
dazole for 3 months with azathioprine (AZA) for 12 months was
superior to metronidazole alone to reduce post-operative CD in
high-risk patients, and attributed overall low recurrence rates
throughout the study to the widespread metronidazole use [66].
A retrospective case–control study of 35 patients receiving post-
operative low-dose metronidazole therapy vs 35 patients not
receiving metronidazole therapy found that endoscopic recur-
rence at 1 year was significantly lower in the metronidazole
group vs the control group (20% vs 54%, P¼ 0.006). Due to side
effects of metronidazole (metallic taste, GI discomfort, pares-
thesia, peripheral neuropathy), patients may not tolerate the
drug or decline it; these patients can be monitored clinically
and with endoscopy at 6–12 months. At the 6- to 12-month ileo-
colonoscopy, if there is evidence of endoscopic recurrence,
patients should receive further medical therapy with anti-TNF
agents or AZA or 6-mercaptopurine (6-MP). If there is
endoscopic remission, patients may be scheduled for their next
ileocolonoscopy in 1–3 years.

Patients at high risk of post-operative recurrence

Patients at high risk of post-operative CD recurrence would in-
clude those who smoke any number of cigarettes and have had
prior CD surgery and penetrating or fistulizing disease. Medical
therapy options include antitumor necrosis factor (anti-TNF)
agents, or a combination of 6-MP or AZA with metronidazole.
These agents are specifically first-line in the post-operative set-
ting because post-operative anti-TNF or AZA/6-MP has been
shown to reduce the risk of clinical recurrence.

As with any patient, high-risk patients should be monitored
endoscopically at 6–12 months, and fecal calprotectin and CRP
should be checked as in low-risk patients discussed above. If
there is endoscopic recurrence, medical therapy should be mod-
ified or intensified. If there is endoscopic remission, the patient
should continue their medical therapy and undergo ileocolono-
scopy at 1–3 years.

The efficacy of post-operative thiopurines such as AZA and
6-MP have been well studied. Trials have compared thiopurine
with placebo and found that endoscopic recurrence was
lower in the thiopurine arm at 1 year [66, 67]. Trials have shown

the superiority of thiopurine to mesalamine [67–69]. In one ran-
domized double-blind clinical trial, there were significantly
lower rates of clinical recurrence after AZA vs mesalazine
(0% vs 10.8%, P¼ 0.03) [70]. However, AZA was associated
with higher rates of drug discontinuation due to side effects
than mesalazine (22% vs 0%, P¼ 0.002) [70]. Patients may not
tolerate AZA due to side effects including leukopenia, elevated
liver enzymes, arthralgia/myalgia, vomiting, and abdominal
pain [69, 70].

When deciding on initial biologic therapy, patients who had
not failed treatment with AZA or 6-MP or anti-TNF prior to sur-
gery should begin AZA or 6-MP within 2–8 weeks of resection
surgery. This should be ideally in combination with 3 months of
metronidazole. If the patient had been previously treated with
AZA or 6-MP or anti-TNF, they should be started on an anti-TNF
agent within 4–8 weeks of resection surgery. Infliximab has
been studied extensively in the post-operative setting. Studies
have shown that infliximab was superior to placebo, mesal-
amine, and thiopurines for the prevention of post-operative CD.
A randomized trial by Regueiro et al. [71] comparing infliximab
to placebo showed that 1-year endoscopic recurrence was sig-
nificantly lower in patients on infliximab vs placebo (9.1% vs
84.6%, P¼ 0.0006). Additionally, 1-year histologic recurrence was
lower in patients on infliximab than in those on placebo (27.3%
vs 84.6%, P¼ 0.01) [71]. However, the trial was unable to show a
significant decrease in clinical remission in patients on inflixi-
mab vs placebo (80% vs 54%, P¼ 0.38) [71]. A follow-up trial by
Regueiro et al. then gave patients previously randomly assigned
to receive infliximab for 1 year after resection the option to con-
tinue, stop, or start infliximab therapy and followed patients for
5 years; they found that patients originally assigned to the
infliximab group in the first year after surgery had a longer
mean time to first endoscopic recurrence as well as longer
mean time to surgery than patients originally assigned to pla-
cebo [72]. Additionally, the rate of requiring additional surgery
was significantly lower in patients who received infliximab for
most of the 5-year follow-up period than in those who received
it for shorter periods (20% vs 64%, P¼ 0.047) [72]. A larger trial by
Regueiro et al. looked at post-operative recurrence rates in 297
patients randomized to receive infliximab vs placebo and found
lower endoscopic rates in the infliximab arm compared to pla-
cebo (31% vs 60%, P< 0.001) but no significant difference in clini-
cal recurrence rates in the infliximab arm vs placebo (13% vs
20%, P¼ 0.097) [73]. However, in a randomized trial by Yoshida
et al., infliximab was shown to be superior to placebo in clinical
remission rate at 1 year based on the International Organization
for the Study of Inflammatory Bowel Disease (IOIBD) score
(100% vs 68%, P¼ 0.02) [74]. In terms of endoscopic remission,
the infliximab group also had higher rates at 1 year compared
with placebo (78% vs 18%, P¼ 0.004) [74]. Data are accumulating
for adalimumab in the post-operative setting. Analyses from
the POCER trial data showed that adalimumab was superior to
thiopurines for preventing early disease recurrence in high-risk
patients; endoscopic recurrence occurred in 45% of thiopurine-
treated patients vs 21% of adalimumab-treated patients
(intention-to-treat [ITT]; P¼ 0.028) [60].

If there is endoscopic recurrence upon the 6- to 12-month
ileocolonoscopy, medical therapy should be modified or intensi-
fied. Patients who were receiving AZA or 6-MP can be switched
to an anti-TNF agent or an anti-TNF agent can be added to their
regimen. Patients who were already taking anti-TNF or other bi-
ologic can be increased on their anti-TNF dose, switched to an-
other anti-TNF agent, or can continue their current anti-TNF
with the addition of AZA or 6-MP.
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Newer biologics in prevention of post-operative
recurrence

In recent years, there has been greater use and interest in newer
biologics, e.g. vedolizumab and ustekinumab, in the post-
operative setting to prevent CD recurrence. A survey study of
gastroenterologists attending the 2019 European Crohn’s and
Colitis Organisation (ECCO) congress found that 62% and 56% of
gastroenterologists with access to vedolizumab and ustekinu-
mab, respectively, would prescribe these drugs in the post-
operative setting [75]. The authors of this report note that this
was an “unexpectedly high” percentage who would already con-
sider these biologics as reliable treatment despite little pub-
lished data [75]. Generally, these newer biologics are reserved
for patients who have failed anti-TNFa therapy or have contra-
indications to anti-TNFa agents [76]. Yamada et al. published a
retrospective study looking at vedolizumab in the post-
operative setting, finding that at rates of clinical (Harvey–
Bradshaw index� 4) remission were similar between patients
receiving vedolizumab or anti-TNFa therapy at 6–12 months of
follow-up, whereas rates of endoscopic remission, defined by
simple endoscopic score for CD (SES-CD) of 0, was significantly
decreased in patients receiving vedolizumab as compared with
anti-TNFa therapy (25% vs 66%, P¼ 0.01) [77]. In a retrospective
study looking at patients with CD receiving vedolizumab or
ustekinumab after curative intestinal resection with ileocolonic
anastomosis in the ENEIDA registry (Nationwide study on ge-
netic and environmental determinants of inflammatory bowel
disease) by GETECCU, authors found that 40% of patients on
vedolizumab and 42% of patients on ustekinumab had post-
operative endoscopic recurrence (defined by Rutgeerts score-
> i1, with endoscopy within 18 months post-surgery) [78]. These
rates are similar to those reported with anti-TNFa agents, e.g.
40% for infliximab and 30% for adalimumab-treated patients,
using the same definition as the study looking at vedolizumab/
ustekinumab, endoscopic post-operative recurrence as
Rutgeerts score of >i1 within the first 18 months after surgery
[79]. Several other retrospective studies looked at the utility of
ustekinumab or vedolizumab in the post-operative setting. A
retrospective multicenter study found rates of endoscopic post-
operative recurrence, defined as Rutgeerts score of >i1 or
colonic-segmental-SES-CD of >5 within 1 year, as 33% for vedo-
lizumab and 61.8% for ustekinumab; the authors also found
that patients treated with vedolizumab or ustekinumab tended
to have more experience with prior biologics and surgery [80]. A
small retrospective study defining endoscopic recurrence as
Rutgeerts score of >i1 at 6 months found that after inversed
probability of treatment weighting, endoscopic recurrence was
lower with ustekinumab compared with AZA (28.0% vs
54.5%, P¼ 0.029) [81]. Further study using randomized–con-
trolled trials comparing these newer biologics with prior biolog-
ics would be helpful in determining the optimal biologic
regimen to prevent post-operative CD recurrence.

Emerging imaging modalities for post-operative Crohn’s
recurrence

Recently, there has been interest in using non-invasive imaging
modalities such as ultrasound (US), computed tomography
enterography (CTE), and magnetic resonance enterography
(MRE) to assess for post-operative CD recurrence. A recent sys-
tematic review and meta-analysis found that US performed
very well to detect post-operative recurrence defined in individ-
ual studies: pooled sensitivity 0.94 (95% CI, 0.86–0.97) and pooled

specificity 0.84 (95% CI, 0.62–0.94) [82]. In US, oftentimes bowel
wall thickness (BWT) is used as an indicator for recurrence,
with most studies using BWT of �3 mm to define the US exami-
nation as normal [82]. This study found that a BWT of �5.5 mm
was optimal to predict the presence of severe post-operative
recurrence (Rutgeerts� 3), with sensitivity of 83.8% (95% CI,
73.6%–90.6%) and specificity of 97.7% (95% CI, 93%–99%) [82]. As
for the particular type of US, bowel sonography had pooled sen-
sitivity and specificity of 0.82 and 0.88, respectively, whereas
small-intestine contrast ultrasound had pooled sensitivity and
specificity of 0.99 and 0.74, respectively [82]. Based on such
emerging data, a recent international panel of experts have
stated that bowel US performed well in measures of sensitivity
and specificity, and is a good tool to evaluate for recurrence and
response to medical therapy in the post-operative setting [83].
The use of CTE and MRE has also been studied in the post-
operative setting. A recent systematic review and meta-analysis
found high pooled sensitivity and specificity for MRE at 97% and
84%, respectively, with very high accuracy with area under the
curve of 0.98 [84]. Several studies have reported good correlation
between endoscopic and CTE recurrence (r¼ 0.782, P< 0.0001)
and high sensitivity and specificity for CD recurrence at 92%
and 83%, respectively [85, 86]. More and larger studies need to
further assess the use of these non-invasive imaging modalities
in the post-operative setting.

No recurrence after ileocolonic resection

Although we focus on postsurgical CD recurrence in this
review, it is worth reminding that surgery is effective for
CD remission. For example, a post-operative symptomatic
recurrence rate of 40%–80% also means that 20%–60% did not
recur in the study periods [36, 53, 87–89]. The Laparoscopic
Ileocecal Resection vs Infliximab for terminal ileitis in Crohn’s
disease (LIRIC) trial assessed whether surgery was effective in
treating patients with ileocecal Crohn’s disease who did not
respond to conventional therapy (corticosteroids, thiopurines,
or methotrexate) compared with escalated medical therapy
[90]. The authors found that endoscopic recurrence occurred
in 21% of patients who underwent ileocecal resection com-
pared with 16% of those who received infliximab [90]. The
authors concluded that the low rates of endoscopic recurrence
after ileocecal resection suggested that early resection in ter-
minal ileitis could be a good alternative to long-term inflixi-
mab therapy [90].

Summary of post-operative management and general
considerations for all patients

To summarize the post-operative management of CD, all
patients regardless of risk should be monitored endoscopically,
and based on risk should receive certain medical therapy
(Table 2, for summary). In all patients, ileocolonoscopy should
be performed at 6–12 months following surgery, and if there is
endoscopic remission, at 1–3 years after that. In all patients, fe-
cal calprotectin and CRP can be used to track disease every
6 months for the first 2 years and every year afterwards. When
monitoring endoscopic recurrence, the modified version of the
Rutgeerts scoring system developed by the REMIND group can
be used, where the original Rutgeerts score is used for ileal
lesions and a modified score is used for anastomotic lesions
separately. Risk stratification can be completed based on
patient-related, disease-related, and surgery-related risk fac-
tors. Low-risk patients can be given a short course of
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metronidazole, and at the 6- to 12-month ileocolonoscopy,
those with recurrence can receive step-up therapy with anti-
TNF agents or AZA or 6-MP. High-risk patients can be given
medical therapy with anti-TNF agents, or a combination of
6-MP or AZA with metronidazole. Those with recurrence at the
6- to 12-month ileocolonoscopy should receive step-up therapy
intensifying or modifying their medical regimen. Currently
there is increasing evidence for the post-operative use of newer
biologics such as vedolizumab and ustekinumab, as well as for
non-invasive imaging such as US or CTE/MRE.

All patients should be counseled that surgery for CD is not
curative, and there is a high chance of both initial endoscopic
remission and subsequent recurrence. While many risk factors
for recurrence are not modifiable, smoking is a modifiable
patient-related risk factor, hence all gastroenterologists should
counsel all post-operative CD patients regarding tobacco cessa-
tion. As surgery does not cure CD, patients should undergo

general health and IBD maintenance including nutritional as-
sessment and screening for metabolic bone disease.

SUMMARY AND RECOMMENDATIONS

Post-operative CD recurrence typically presents on a continuum
from histologic findings to endoscopic findings to clinical pre-
sentation [1, 9]. This biological reason as well as the POCER trial
data underscore the need for early monitoring at 6–12 months
post-surgery with ileocolonoscopy, and tailored pharmacologic
therapy based on endoscopic findings. There are several risk
factors that can help stratify patients as low- or high-risk; high-
risk includes patients who smoke tobacco, have had prior CD
surgery, or have penetrating disease. Low-risk patients should
receive antibiotic therapy usually with metronidazole. High-risk
patients should receive anti-TNF therapy, or 6-MP/AZA therapy
alongside metronidazole. All patients regardless of risk should

Table 2. Recommendations on the post-operative management of Crohn’s disease (CD)

Recommendations in the literature Main source

In all patients, ileocolonoscopy should be used to monitor for disease at 6–12 months post-ileo-
colectomy. Fecal calprotectin and C-reactive protein can be tracked every 6 months for the
first 2 years after surgery and afterwards every year

[10, 55–59]

Endoscopic recurrence can be assessed using a scoring system developed by the REMIND group
that modifies the Rutgeerts scoring system: ileal lesions can be scored using the original
Rutgeerts score (i0—no lesions; i1—up to five aphthous ulcers; i2—more than five aphthous
ulcers with normal intervening mucosa or skip lesions or lesions confined to the ileocolic
anastomosis; i3—diffuse aphthous ileitis and diffusely inflamed mucosa; i4—diffuse ileal in-
flammation with large ulcers, nodules, and/or narrowing). Anastomotic lesions (<1 cm after
anastomosis) can be scored: A(0)—no lesion; A(1)—ulcerations covering <50% of anastomotic
circumference; A(2)—ulcerations covering >50% of anastomotic circumference; A(3)—anasto-
motic stenosis

[23–25]

During ileocolonoscopy in the post-operative patient, the gastroenterologist should look for an-
atomic landmarks based on type of surgical procedure

[10]

Patients should be stratified based on risk of recurrence. There are patient-related (e.g. smok-
ing), disease-related (e.g. duration of CD prior to first surgery, history of previous CD surgery,
extent of gastrointestinal [GI] tract involvement, and complications of CD including penetrat-
ing, fistulizing, and stricturing CD), and surgery-related (e.g. length of resection, anastomosis
type, and myenteric plexitis in resected specimen) risk factors. Patients should be given
smoking-cessation counseling

[54, 55]; smoking [8, 26–33];
disease-related risk factors [36];
surgery-related risk factors
[31, 36, 48–51]

Low-risk patients may be given a 3-month course of metronidazole. At the 6- to 12-month ileo-
colonoscopy, if there is evidence of endoscopic recurrence, patients should receive further
medical therapy with anti-TNF agents or azathioprine (AZA) or 6-mercaptopurine (6-MP). If
there is endoscopic remission, patients may be scheduled for their next ileocolonoscopy in
1–3 years

[54, 55]

High-risk patients may be given medical therapy with (i) anti-TNF agents or (ii) a combination
of 6-MP or AZA with metronidazole, all after carefully assessing prior medications and treat-
ment failure. If there is endoscopic recurrence at 6–12 months, medical therapy should be
modified or intensified. If there is endoscopic remission, the patient should continue their
medical therapy and undergo ileocolonoscopy at 1–3 years

[54, 66–74]

Updates
There is not enough evidence yet to definitively recommend use of vedolizumab and ustekinu-

mab in the post-operative setting to prevent CD recurrence. However, there is very high in-
terest. These newer biologics are reserved for patients who have failed anti-TNFa therapy or
have contraindications to anti-TNFa agents. Further study using randomized–controlled tri-
als comparing these newer biologics with prior biologics would be helpful in determining op-
timal biologic regimen to prevent post-operative CD recurrence

[75–81]

There is limited but promising evidence supporting the use of non-invasive imaging modalities
such as ultrasound, computed tomography enterography, and magnetic resonance enterog-
raphy, in the post-operative setting to monitor for CD recurrence. Current data suggest high
sensitivity and specificity for each of these modalities. Further larger studies should be done
to evaluate the optimal use of imaging post-operatively

[82–86]
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undergo their 6- to 12-month postsurgical ileocolonoscopy
and adjust their therapy based on evidence of endoscopic
recurrence.
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