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Abstract
Introduction Crohn’s disease (CD) is a progressive inflamma-
tory disease affecting the entire gastrointestinal tract. The need
for a definitive stoma (DS) is considered as the ultimate phase
of damage. It is often believed that the risk of further disease
progression is small when a DS has been performed.
Aims The goals of the study were to establish the rate of CD
recurrence above the DS and to identify predictive factors of
CD recurrence at the time of DS.
Methods We retrospectively reviewed all medical records of
consecutive CD patients having undergone DS between 1973
and 2010. We collected clinical data at diagnosis, CD

phenotype, treatment, and surgery after DS and mortality.
Stoma was considered as definitive when restoration of con-
tinuity was not possible due to proctectomy, rectitis,
anoperineal lesions (APL), or fecal incontinence. Clinical re-
currence (CR) was defined as the need for re-introduction or
intensification of medical therapy, and surgical recurrence
(SR) was defined as a need for a new intestinal resection.
Results Eighty-three patients (20 males, 63 females) with a
median age of 34 years at CD diagnosis were included. The
median time between diagnosis and DS was 9 years. The
median follow-up after DS was 10 years. Thirty-five patients
(42%) presented a CR after a median time of 28 months (2–
211) and 32 patients (38%) presented a SR after a median time
of 29 months (4–212). In a multivariate analysis, APL
(HR = 5.1 (1.2–21.1), p = 0.03) and colostomy at time of
DS (HR = 3.8 (1.9–7.3), p = 0.0001) were associated factors
with the CR.
Conclusion After DS for CD, the risk of clinical recurrence
was high and synonymouswith surgical recurrence, especially
for patients with APL and colostomy.
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Introduction

Crohn’s disease (CD) is a chronic inflammatory disorder of
the digestive tract that leads progressively to stricturing and
penetrating complications [1, 2]. These complications concern
the vast majority of CD patients and frequently require surgery
with approximately 80% of patients who still undergo intesti-
nal surgical resection at some point in their life [3, 4].

Definitive stoma (DS) can be the ultimate therapeutic op-
tion in some circumstances for CD patients. The cumulative
probability of DS 20 years after diagnosis of CD has been
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estimated at 14% [3–6]. Although the risk of DS in patients
undergoing surgery for Crohn’s colitis with anorectal involve-
ment has been falling (notably thanks to the use of biologics),
it is still present in 19% of these individuals [7]. For many
patients, DS is a major surgical concern [1] because they fear a
change in body image and the quality of their social, profes-
sional, and sex lives [8–10]. It is commonly thought that CD
recurs less frequently in patients with stoma than in patients
with intestinal anastomosis [11]. However, the risk of clinical
recurrence of CD above the DS varies from study to study
[12–14]. One study reported a clinical recurrence rate of
22% after 30 years in 182 patients with coloproctectomy and
definitive ileostomy [14], whereas most series report a clinical
recurrence rate of between 35 and 60% 10 years after DS
[15–20]. It has been estimated that between 5 and 33% of
patients with DS will require further surgery after a median
follow-up period of 1 to 19 years [13, 14, 16–18, 20–24].
Despite these dramatic results, most clinicians appear to un-
derestimate the risk of clinical recurrence after DS and con-
sider that the post-DS treatment of CD is not necessarily
required.

The goals of the present study were to (i) establish the rate
of CD recurrence above the DS in consecutive patients attend-
ing a university medical center and to (ii) identify predictive
factors of CD recurrence at the time of DS.

Methods

Selection of patients

We retrospectively reviewed the medical records of all con-
secutive CD patients having undergone DS in the Digestive
Surgery and Transplantation Unit at the Lille University
Hospital between 1973 and 2010. All medical records were
reviewed by the study’s principal investigator (DK). DS
was defined as an end or loop ileostomy or colostomy with
no likelihood of restoring bowel continuity due to anatomic
reasons (abdominoperineal resection) or functional reasons
(anal incontinence, active perineal lesion, refractory
proctitis, short bowel syndrome, etc.). In case of loop co-
lostomy, fecal diversion was considered as a viable option
for severe perirectal fistulizing CD and was the preferred
option for patients with the intent of re-hook after perineal
healing, or for patients who had refused rectal amputation.
Finally, in patients with a high risk of perineal fistulizing
evolution after sustained intestinal continuity, this diverting
stoma was considered as DS. For all patients, intestinal
resections bellow the DS was systematically performed
for end ileostomy or colostomy. Furthermore, we checked
that the surgeon had noted the absence of macroscopic le-
sions above the DS during the surgical procedure.

Data collection

The following socio demographic and clinical characteristics
were recorded: age, gender, family history of inflammatory
bowel disease (IBD), smoking status (smoking cessation at
least 12 months previously), extraintestinal manifestations
(EIMs such as arthritis and ocular, skin, hepatic, and associat-
ed immune-mediated inflammatory diseases), and the CD
phenotype according to the Montreal classification [25]
(Table 1). Anoperineal lesions (APLs) were defined as anal
or rectovaginal fistulae, anal abscesses, anal ulcerations, and/
or anal stenosis. The post-DS use of immunosuppressants
(such as azathioprine, 6-mercaptopurine, methotrexate, and
cyclosporine) and/or anti-tumor necrosis factor alpha
(TNFα) antibodies (infliximab and adalimumab) was record-
ed. Surgical procedures after DS (including ileocolectomy,
small bowel resection, proctectomy, J-pouch resection and
partial, subtotal or total colectomy) were reported, as were
mortality and causes of death.

Outcomes

CD clinical recurrence after DS was defined as the recurrence
of digestive symptoms (pain, occlusion, fistula, or stoma ste-
nosis) and evidence of macroscopic lesions (in an endoscopic
examination and/or bowel follow-through) and/or microscop-
ic CD lesions (in a histopathologic examination). Colonic or
stoma stricture in the absence of microscopic CD lesions was
not considered to be a CD recurrence. Surgical recurrence was
defined as further intestinal resection above the DS. Surgery
for APL was not regarded as surgical recurrence. A histopath-
ologic examination was performed in all cases of surgical
recurrence in order to confirm the recurrence of CD at the
resection site. Given that one of the study’s objectives was
to determine the rate of CD recurrence above the DS, the need

Table 1 The Montreal classification of inflammatory bowel disease

Age at diagnosis A1 below 16 years

A2 between 17 and 40 years

A3 above 40 years

Location L1 ileal

L2 colonic

L3 ileocolonic

L4 isolated upper diseasea

Behavior B1 non-stricturing, non-penetrating

B2 stricturing

B3 penetrating

p perianal disease modifierb

a BL4^ is a modifier that can be added to L1-L3 when concomitant upper
gastrointestinal disease is present
b Bp^ is added to B1-B3 when concomitant perianal disease is present
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for intestinal resection below the DS (i.e., secondary
proctectomy) was not considered here.

Statistical analysis

Qualitative variables were reported as the frequency and its
95% confidence interval (CI). Quantitative variables were re-
ported as the median (range). The cumulative probability of
clinical recurrence and its 95% CI were calculated using the
Kaplan Meier method. Associated factors for clinical CD re-
currence were searched for by applying bivariate Cox propor-
tional hazards models. The hazard ratio (HR) (95%CI) was
used to quantify the risk of clinical recurrence. Parameters
with a p value below 0.2 in a bivariate analysis were intro-
duced into a Cox proportional hazards multivariable regres-
sion model with p < 0.1 for backward selection.

All statistical analyses were performed with SAS software
(version 9.2, SAS Inc., Chicago, IL). The threshold for statis-
tical significance was set to p ≤ 0.05.

Results

Socio demographic and clinical characteristics

Eighty-three patients, including 63 females (76%), underwent
DS during the study period; 63 patients had an ileostomy and
20 patients had a colostomy (Fig. 1). The clinical characteris-
tics of the CD at the time of the DS and the indications for

surgery are summarized in Table 2. Median (range) time be-
tween CD diagnosis and last follow-up was 22 years (1–39).
Thirteen patients (16%) had a family history of IBD (eight for
CD, four for ulcerative colitis, and one for both conditions).
Twenty-two patients had extraintestinal manifestations of CD
(27%). The median time between CD diagnosis and DS was
9 years (0–35). Almost half the patients had never undergone
surgery for CD prior to the DS (46%; n = 38). Sixty-three
patients (76%) underwent an ileostomy and 20 patients
(24%) underwent a colostomy. Fifty patients (60%) had a
diverting DS without rectal resection.

CD outcome after DS

Median duration of post-DS follow-up was 10 years (0–24).
None of the patients were lost to follow-up. Among the 83
patients with DS, 48 (58%) had no clinical CD recurrence.
Clinical recurrence of CD above the DS occurred in 35 pa-
tients (42%) (18 with ileostomy and 17 with colostomy) after
a median post-DS time of 28 months (2–211). The rate of
clinical recurrence above the DS was greater among patients
with colostomies (17/20, 85%) than among those with
ileostomies (18/63, 29%) (p < 0.001). This recurrence resulted
in further intestinal resection in 32 of the 35 patients (91%)
after a median post-DS time interval of 29 months (4–212)
(Fig. 1). Histopathologic examination confirmed the recur-
rence of CD in all patients having undergone further intestinal
resection.

Fig. 1 Flow chart of clinical and surgical recurrence of Crohn’s disease above definitive stoma (DS)
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The cumulative probabilities of clinical recurrence at 1, 5,
and 12 years were respectively 14, 43, and 51% (Fig. 2). In a
multivariate analysis, APLs at time of DS (HR = 5.1 (1.2–
21.1), p = 0.03) and colostomy at time of DS (HR = 3.8
(1.9–7.3), p = 10−4) were associated factors with the clinical
recurrence of CD above the DS (Table 3). In our study we did
not find any influence on the risk of CD recurrence of the
digestive location, behavior, smoking status, and presence of
EIMs at the time of DS has been performed.

Seven patients died during follow-up. Among them, three
had clinical CD recurrence with microscopic and/or macro-
scopic lesions above the DS. The causes of death were suicide

(n = 1, 6 years after DS), septic shock after esophageal cancer
resection (n = 1, 17 years after DS), and sepsis related to use of
a central venous catheter for parenteral nutrition (n = 1,
24 years after DS). The other four patients had no clinical
recurrence and died from septic shock (n = 1, 13 days after
DS), an unknown etiology (n = 1, 4 years after DS), pulmo-
nary embolism (n = 1, 1 year after DS), and geriatric cachexia
(n = 1, 10 years after DS).

Discussion

Prevention of CD recurrence in patients with DS represents a
major issue but regarding the debated risk of clinical recur-
rence in these patients, none post-operative treatment strategy
is currently recommended. Our study’s major finding was that
2 years after DS, 42% of patients had a clinical recurrence of
CD above the DS. This required further intestinal resection in
almost all the affected patients (91%) a median of 2.4 years
after DS (with the histopathologic confirmation of CD recur-
rence for all cases of further resection). The second important
finding was the greater frequency of CD recurrence in patients
with colostomy than in patients with ileostomy. On the basis
of comprehensive data collection and long-term follow-up
(10 years after DS and 22 years after CD diagnosis) of a cohort
attending a single regional referral center, we determined the
cumulative clinical probability of CD recurrence to be 43% at
5 years and 51% at 12 years. The risk of relapse was highest in
the first 5 years post-DS and fell thereafter. Our findings are in
agreement with a reported clinical recurrence rate of 39%
8 years after total coloproctectomy resulting in a 44% of sur-
gical recurrence rate [22]. The high surgical recurrence rate
(91%) in the present study may have been due to our long
follow-up period (a median of 10 years vs. 5 years in the study
by Amiot et al. [22]) and a high proportion of colostomies
(identified as a risk factor for the clinical recurrence of CD
in our present multivariate analysis). All the patients in
Amiot’s study underwent ileostomy [22].

Given that our data were collected in patients with severe
CD attending a regional referral center, our findings may not
necessarily be applicable to the general population of patients
with CD. The high surgical recurrence rate (reflected the dis-
abling course of CD in our cohort) was confirmed by the fact
that almost half of these individuals had undergone DS as their
first surgery for the indication of CD.

The rate of clinical recurrence above the DS was greater
among patients with colostomies than among those with
ileostomies (85 and 29%, respectively). We suggest that with
a view to decreasing the clinical recurrence rate,
coloproctectomy with definitive ileostomy might be an alter-
native to definitive colostomy.

In our multivariate analysis, APLs and colostomy were
independently associated with the risk of clinical recurrence

Table 2 Sociodemographic and surgical characteristics of 83 patients
with Crohn’s disease at the time of definitive stoma (DS)

Median age (range) 34 (11–74)

Sex n (%)

-Male 63 (76)

-Female 20 (24)

Time (y) between diagnosis and DS
median (range)

9 (0–35)

Location (L), behavior (B), and perineal disease (p)a n (%)

-L1 1 (1)

-L2 35 (42)

-L3 47 (57)

-B1 45 (54)

-B2 15 (18)

-B3 23 (28)

-p 67 (81)

Extraintestinal manifestation 22 (27)

Smoking

-Smoker 38 (46)

-Ex smokerb 8 (10)

-Non smoker 37 (45)

Indications for DS

-APLc 49 (59)

-Refractory colitis or proctitis 30 (36)

-Anal incontinence 23 (28)

Nature of Surgery

-Fecal diversion only 30 (36)

-Proctectomy 19 (23)

-Subtotal colectomy 17 (20)

-Total proctocolectomy 9 (11)

-Partial colectomy 5 (6)

-Small bowel resection only 3 (4)

Stomie type

-Colostomy 20 (24)

-Ileostomy 63 (76)

a According to the Montreal classification
bNon-smokers were defined as patients having ceased smoking at least
12 months previously
c Anoperineal lesion
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of CD. The presence of APLs at the time of DSwas associated
with a five-fold increase in the risk for clinical recurrence in
the digestive tract above the DS. Thus, patients with APLs at
the time of DS and those having undergone colostomy should
be monitored more intensively. Our observation is in agree-
ment with previous reports in which APLs were associated
with more severe CD. Indeed, the presence of APLs is a cri-
terion for the diagnosis of disabling CD [26]. After an initial
intestinal resection, the relative risk of surgical recurrence for
CD (according to a multivariate analysis) is significantly ele-
vated in patients with perianal fistulae (HR = 1.4 (1.2–1.7);
p = 0.0002) [27].

Some studies have suggested that preventive treatment
(i.e., anti-TNF therapy before endoscopic recurrence) is more
effective than post-recurrence treatment [28–30]. A recent re-
view of the literature on preventing the recurrence of CD after
surgery suggested that anti-TNFα treatment should always be
provided after ileocolonic resection in high-risk patients
(smokers and those with penetrating disease, previous surgery,
or previous perianal disease) [30]. In the present study, few
patients were treated immediately after DS. In fact, only seven
patients initiated preventive treatment by infliximab (n = 4) or
azathioprine (n = 3) within 3 months of DS (data not shown).
Medical therapies have changed over time, especially with the

P < 0.001

Fig. 2 Cumulative probability of
clinical recurrence of CD above
definitive stoma (DS)

Table 3 Associated factors at the
time of definitive stoma (DS) with
clinical Crohn’s disease
recurrence above the DS

Variables at the time of DS Bivariate analysis Multivariate analysis

HR CI 95% p value HR CI 95% p value

Age > 40 1.0 (0.5–2.1) 0.99

Ileocolonic location (L3) 1.4 (0.7–2.7) 0.32

Behavior 0.84

B1 1.0 (ref.)

B2 1.3 (0.6–2.9) 0.57

B3 1.0 (0.5–2.2) 0.97

Anoperinal lesion 4.6 (1.1–19.2) 0.03 5.1 (1.2–21.1) <0.03

Sex (male) 0.6 (0.3–1.3) 0.19

Extraintestinal manifestation 0.3 (0.1–0.9) 0.02

Rectum left in place 0.7 (0.4–1.4) 0.34

Colostomy 4.1 (2.1–7.9) <0.01 3.8 (1.9–7.3) 0.0001

Smoking 1.1 (0.6–2.1) 0.76
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development of biotherapies in the beginning of the 2000s. In
any time period, none post-operative prophylactic treatment
was recommended in patients with DS. Consequently, in our
study, only seven patients among 83 received post-operative
prophylactic treatment (within 3 months of DS) and therapeu-
tic abstention after DS was the general attitude (n = 76). In
view of the clinical recurrence rate after DS observed here
(42%), we consider that preventive anti-TNF treatment should
be initiated immediately after surgery—particularly in patients
with APLs at the time of DS and when colostomy is used to
create the DS. Further work is needed to establish whether
immediate, aggressive drug therapy can improve outcomes.

Conclusion

After DS for CD, the risk of clinical recurrence is high and is
synonymous with surgical recurrence. After DS, the patient
should be provided with balanced information and careful
clinical follow-up is warranted. Immediate post-DS prophy-
lactic therapy should be considered, especially for patients
with APLs and those having undergone colostomy. Further
work is needed to establish whether immediate, aggressive
drug therapy can improve outcomes in these patients.
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