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Summary
Background: Early complicated Crohn's disease (CD) may require ileal resection as 
first-line treatment.
Aim: To evaluate the long-term outcomes of patients who underwent early ileal 
resection.
Methods: We conducted a retrospective study in two inflammatory bowel diseases 
(IBD) referral centres, including patients with ileocaecal resection and segmental 
ileal resection within 5 years of CD diagnosis. Early resection was defined as within 
6 months of diagnosis, intermediate resection between 6 months and 2 years, and late 
resection between 2 and 5 years. The primary outcome was the cumulative risk of a 
second ileal surgery. Secondary outcomes included the use of postoperative treat-
ments and morphological recurrence after initial surgery (Rutgeerts score ≥i2, or re-
currence on imaging).
Results: Among 393 patients who underwent ileal resection within 5 years of diag-
nosis, 130, 128 and 135, respectively, had early, intermediate and late resection. The 
cumulative risk of second surgery at 10 years was not significantly different in the 
early resection group (25.0% [95% CI 17.4–35.2]), than the intermediate (16.8% [95% 
CI 10.5–26.2]; p = 0.17) or late resection group (22.7% [95% CI 15.1–33.3]; p = 0.83). 
The early resection group required fewer postoperative treatments than the late 
resection group with median survivals without treatments of 3.7 and 0.9 years, re-
spectively (p = 0.002). Patients who had early resection had significantly less mor-
phological recurrence than the late resection group (p = 0.02).
Conclusion: Early ileal resection in CD is not associated with a higher risk of a second 
resection. It may be associated with reduced use of medical treatments and fewer 
morphological recurrences.
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1  | INTRODUC TION

Crohn's disease (CD) is a lifelong inflammatory disease affecting 
an increasing number of patients worldwide.1,2 All segments of the 
gastrointestinal tract can be affected. The disease is limited to the 
terminal ileum in about one-third of the patients at diagnosis with 
a non-stricturing and non-penetrating disease for most of them.3 
However, about 20% of patients have a complicated disease at diag-
nosis that may lead to early surgery. To note, nearly 80% of patients 
with CD will undergo surgery during their life.4

In the advanced therapies' era, surgery is often seen as a treatment 
of last resort for diseases that are complicated or refractory to medi-
cal treatment.5 Though, data from the randomised clinical trial LIR!C, 
showed the non-inferiority of ileocaecal resection compared to anti-
TNFs in terms of quality of life at 1 year follow-up, in non-complicated 
ileal limited CD.6–8 The long-term follow-up of individuals in the surgery 
group revealed no re-resection, whereas in the infliximab group, half 
of the patients required surgery secondarily. Those data suggest that 
surgery could be a viable treatment option for a subgroup of patients. 
However, the LIR!C trial only focused on short ileal non-complicated 
diseases in patients who were naïve to biologics.

More recently, in a Danish nationwide cohort, Agrawal et al. showed 
that patients who underwent ileocaecal resection within 1 year of diag-
nosis had improved outcomes compared to patients treated with anti-
TNF.9 In this study, the primary surgery group was associated with a 
reduced risk of systemic corticosteroid exposure and CD-related sur-
gery. These results corroborate those of the LIR!C study, suggesting 
that early surgery could be an equally effective or even superior treat-
ment compared to anti-TNFs, based on the evaluated outcomes.

Only a limited number of studies evaluated the effect of time 
elapsed from diagnosis to surgery on long-term outcomes of CD.10–13 
Some of them were population-based studies from Northern Europe 
or the United States with no or minimal data on disease behaviour 
or location. Those studies did not focus on ileal-limited diseases and 
could not discriminate ileocaecal resection from other bowel resec-
tions. Also, the impact of the time elapsed between diagnosis and 
surgery on postoperative recurrence and treatment requirements 
remains unclear. Whereas early complicated CD requiring surgery 
shortly after diagnosis may represent a particular group of patients 
with potentially more severe disease, long-term outcomes have been 
poorly investigated.

Our study aimed to evaluate the long-term outcomes of patients 
with CD requiring early ileal resection.

2  | METHODS

2.1 | Study population

We included all patients with CD who underwent ileocaecal or seg-
mental ileal resection within 5 years following diagnosis and followed 
in Saint-Antoine Hospital between 2001 and 2015 and in Beaujon 
Hospital between 2007 and 2015. Exclusion criteria included: aged 

under 18 at the time of diagnosis, patients without follow-up after 
the first operation, that is, patients without at least one outpatient 
visit or hospitalisation, patients with intestinal cancer or tuberculosis 
on pathological examination of the intestinal resection.

We determined three groups of patients according to the time 
elapsed between diagnosis and surgery. Early ileal resection was 
defined as ileocaecal or segmental ileal resection within 6 months 
following CD diagnosis, intermediate resection as a surgery between 
6 months and 2 years after CD diagnosis and late resection between 
2 and 5-years following CD diagnosis.

Variables were collected in Saint-Antoine Hospital from the 
SUVIMIC registry14 (a prospective clinical database of all patients 
with IBD evaluated by Saint-Antoine Hospital digestive disease med-
ical staff), and in Beaujon Hospital from medical records. The data 
were collected up to 31 September 2022 (date of last news).

2.2 | Outcomes

The primary outcome was the cumulative risk of second ileal sur-
gery defined as ileocolonic anastomosis resection or ileo-ileal 
anastomosis resection. The secondary outcomes were the survival 
without postoperative treatments defined as immunosuppressive 
treatments introduction (thiopurines or methotrexate) or advanced 
therapies introduction after first resection (anti-TNFs/vedolizumab/
ustekinumab or tofacitinib) or a second ileal surgery.

Morphological recurrence was defined as endoscopic and/or imag-
ing recurrence after first surgery. The cumulative risk of morphological 
recurrence was expressed as the time between the first surgery and 
the first examination with signs of recurrence on endoscopy or imaging. 
Endoscopic recurrence corresponded to a Rutgeerts score equal to or 
greater than i2 assessed with the first endoscopy after first surgery.15 
The modified Rutgeerts score was only available for patients operated 
after 2010, when it became standard of care.16 The i2a and i2b sub-
groups were only used for stratified analysis. An active colonic disease 
with ulcers, stenosis or fistula were also considered as endoscopic re-
currence.17 Imaging recurrence was defined as the first imaging after 
surgery showing significant signs of relapse on magnetic resonance 
imaging (MRI) or computed-tomography scan (CT-scan) according to 
previous studies and guidelines: on MRI, the presence of ulcers and/
or length of diseased segment >20 mm and/or luminal narrowing/
stenosis and/or upstream dilation were considered as relapse18,19; the 
presence of stenosis/fistula/abscess on CT-scan or on small bowel en-
teroclysis.17 Morphological recurrence was assessed independently of 
all treatments, as were morphological data at 12 months. Occurrence 
of perianal disease, perianal surgery and endoscopic dilation after first 
surgery were also collected.

2.3 | Statistical analyses

Follow-up began the day after the first surgery and continued until 
the last outpatient visit or last hospitalisation if there was no second 
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ileal resection, or until the second ileal resection. Time to outcome 
was defined as the time between the first operation and an event 
occurring. Continuous data were presented as medians and inter-
quartile ranges (IQRs) and were compared with Kruskal–Wallis test. 
Categorical variables were summarised as frequencies with percent-
ages and compared with chi-squared test. Cumulative risk of second 
surgery or treatments was assessed in the whole cohort. Survival 
analysis was expressed with Kaplan–Meier survival curves. Log-rank 
test was performed to compare survival curves. In subgroup analy-
ses, the risk of second surgery was assessed according to ileocaecal 
resections, the disease behaviour at first surgery, and the calendar 
year of first surgery. The results were analysed according to the me-
dian year of first surgery in our cohort, which was 2009. A sensitivity 
analysis was conducted by excluding treatments prescribed within 
6 months after first surgery to differentiate prophylactic postop-
erative treatments and those introduced for relapse. Cox regres-
sion model was used to determine predictive factors of second ileal 
resection. Only variables with p < 0.20 in univariate analysis were 
included in multivariate analysis. p < 0.05 were considered statisti-
cally significant. Survival curves expressing the risk of morphologic 
recurrence were compared using the log-rank test. The study was 
approved by the Saint-Antoine Hospital ethics committee for both 
centres (no. 2014-A01788-39). GraphPad Prism (version 10.0.0) was 
used for the figures and the statistical analysis.

3  | RESULTS

3.1 | Study population

Between 1 January 2001 and 31 December 2015, 569 patients un-
derwent a first ileal resection within 5 years following CD diagnosis. 

Of these, 393 patients were included in the analysis (Figure 1), in-
cluding 130 patients in the early resection group, 128 patients in 
the intermediate resection group and 135 patients in the late re-
section group. Overall, 318 of 393 patients were included in Saint-
Antoine Hospital, and the remaining 75 patients were included in 
Beaujon Hospital.

Baseline characteristics are presented in Table 1. There was no 
statistically significant difference at first surgery in terms of age, sex, 
disease location, perianal disease, or the year of resection. However, 
there were significantly more complicated disease at first surgery 
(p = 0.001), more smokers (p < 0.001) and a higher rate of segmen-
tal ileal resection (p = 0.01) in the early resection group. There were 
more stenoses or fistulas in the early resected group (95%) compared 
to the late resection group (88%; p < 0.001). Regarding treatments 
exposure before first resection, in the early resection group, 69.2% 
of the patients had never been exposed to any treatment, whereas 
only 16.4% and 8.1% were treatment naive in the intermediate and 
late resection groups, respectively. More patients were previously 
exposed to anti-TNFs in the late resection group (p < 0.001).

Median follow-up after the first surgery was 117 months (IQR: 
75–162) in the early resection group, 113 months (IQR: 66–164) in 
the intermediate resection group and 99 months (IQR: 59–163) in the 
late resection group. There was no difference in terms of length of 
follow-up (p = 0.81).

3.2 | Main outcome

3.2.1 | Cumulative risk of second resection

In our cohort, 73 of the 393 patients (18.6%) had a second ileal resec-
tion. In the early resection group, 27 (20.8%) patients had at least one 

F I G U R E  1   Flow chart of the study. CD, Crohn's disease; No follow-up, consultation after first surgery; Cancer, adenocarcinoma, or 
lymphoma on pathological examination of resected specimens.
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other ileal resection compared to 18 (14.1%) patients in the intermediate 
resection group and 28 (20.7%) in the late resection group. At 5 years, 
the cumulative risk of second resection was 12.7% (95% CI 7.9–20.3), 
7.4% (95% CI 3.8–14.2) and 10.3% (95% CI 6.0–17.5) in the early, inter-
mediate and late resection groups respectively (Figure 2). At 10 years, 
25.0% (95% CI 17.4–35.2), 16.8% (95% CI 10.5–26.2) and 22.7% 
(95% CI 15.1–33.3) in the same order. Overall, the cumulative risk of 
second ileal resection was not statistically different in the three groups 
(p = 0.22). Separately, the cumulative risk of second ileal resection in the 

early resection group was not statistically different neither from the in-
termediate group (p = 0.17) nor the late group (p = 0.83).

In subgroup analyses, the same results were observed in patients 
who underwent an ileocaecal resection as a first surgery (Figure S1). 
The patients who underwent an early surgery for a complicated dis-
ease, that is, abscesses or stenoses did not have an increased risk of 
second surgery compared to the patients who had an intermediate 
and late resection (Figure S2). The median year of first surgery in our 
cohort was 2009. The patients who had early surgery before 2009 did 

TA B L E  1   Characteristics at first surgery.

Clinical variables at first surgery
Early resection 
<6 months (n = 130)

Intermediate 
6 months–2 years 
(n = 128)

Late 
resection 2–5 years 
(n = 135) p-value

Age (years), median (range) 29 (18–88) 30 (19–81) 29 (20–70) 0.57

Female sex (%) 58 (44.6) 68 (53.1) 77 (57.0) 0.12

Disease location (%)

L1 96 (73.8) 98 (76.6) 88 (65.2) 0.08

L3 34 (26.2) 29 (22.7) 47 (34.8)

Upper gastrointestinal tract disease (%) 7 (5.4) 8 (6.3) 14 (10.4) 0.25

Behaviour (%)

B1 10 (7.7) 25 (19.5) 19 (14.1) 0.001

B2 31 (23.8) 44 (34.3) 51 (37.8)

B3 89 (68.5) 59 (46.1) 65 (48.1)

Perianal disease (%) 14 (10.8) 11 (8.6) 23 (17.0) 0.09

Smoking status (%)

Active 58 (44.6) 41 (32) 48 (35.6) <0.001

Former smokers 13 (10) 31 (24.2) 43 (31.9)

Non-smokers 59 (45.4) 56 (43.8) 44 (32.6)

Type of first surgery (%)

Ileocaecal resection 108 (83.1) 120 (93.8) 125 (92.6) 0.01

Segmental ileal resection 20 (15.4) 7 (5.5) 10 (7.4)

Both 2 (1.5) 1 (0.8) 0

Indication of first surgery (%)a

Failure of medical treatment 6 (4.6) 16 (12.5) 24 (17.8) <0.001

Stenosis/obstruction 40 (30.8) 56 (43.8) 53 (39.3)

Fistula/abscess 84 (64.6) 56 (43.8) 58 (43.0)

Year of first surgery, median (IQR) 2009 (2006–2012) 2008 (2005–2011) 2009 (2004–2012) 0.12

Time between diagnosis and first surgery (months), median 
(IQR)

1.6 (0.1–3.2) 12 (9–17) 40 (33–50)

Maximum treatment before first surgery (%)b

No treatment 90 (69.2) 21 (16.4) 11 (8.1) <0.001

Aminosalicylates 4 (3.1) 10 (7.8) 6 (4.4)

Systemic steroids 23 (17.7) 38 (29.7) 31 (23.0)

Immunosuppressants 7 (5.4) 40 (31.3) 48 (35.6)

Biologics 6 (4.6) 19 (14.8) 39 (28.9)

aSurgical indications are mutually exclusive.
bDefined as step-up treatments from no treatment to biologics, treatment categories are exclusive. Continuous variables: Non-parametric: Kruskal–
Wallis test. Categorical variables: Chi squared test.
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     |  5GRELLIER et al.

not have an increased risk of second surgery compared to late resected 
patients, nor did those who had early surgery after 2009 (Figure S3). 
The risk of second surgery according to smoking status did not differ 
between the three groups (Figure S4).

3.3 | Secondary outcomes

3.3.1 | Medical treatments after first surgery

The cumulative risk of advanced therapy introduction after first sur-
gery was statistically lower in the early resection group compared 
to the late resection group (HR: 0.56 [95% CI 0.40–0.78]; p < 0.001; 
Figure S5). Likewise, intermediate resection group had a lower risk 
of advanced therapy introduction than the late resection group (HR: 
0.71 [0.51–0.99]; p = 0.04; Figure S5). The cumulative risk of starting 
thiopurines or methotrexate after first surgery was not statistically 
different between the three groups: early versus late (p = 0.76) and 
early versus intermediate (p = 0.48; Figure S6).

3.3.2 | Postoperative treatments (medical 
treatments or second resection)

In the early resection group, 44 (33.8%) patients had never been ex-
posed to immunosuppressive treatments or advanced therapies or 
second ileal resection after first surgery, while it was the case for 37 
(28.9%) patients in the intermediate resection group and 29 (21.5%) 
in late resection group (Figure 3). The median survival time without 
postoperative treatment was significantly higher in the early resec-
tion group with 3.67 years (95% CI 1.92–7.08) compared to the late re-
section group with 0.92 years (95% CI 0.58–2.33; p = 0.002). Patients 
with early resection had a lower risk to receive postoperative treat-
ments compared to late resected patients (HR: 0.65 [95% CI 0.49–
0.86]; p = 0.002). This difference was not statistically significant for 

the intermediate resection group compared to the other two groups. 
Analyses with medical treatments only (thiopurines, methotrexate 
and advanced therapies) showed similar results (Figure S7).

3.3.3 | Sensitivity analysis excluding prophylactic 
treatment within 6 months

To distinguish prophylactic treatments from those prescribed for 
recurrence, treatments started within 6 months of first surgery 
were excluded from the analysis in Figure S8. There was no dif-
ference in prophylactic treatments in the first 6 months after first 
surgery (Early 28.5%, Intermediate 31.3% and Late 37.8%, p = 0.25; 
Table S1). In the sensitivity analysis excluding prophylactic treat-
ment in the first 6 months, there was no statistically significant dif-
ference in survival without medical treatment between the early 
and late resection groups (p = 0.11) or compared with intermedi-
ate resections (p = 0.12). However, sensitivity analysis showed 
the same trend as the analysis including prophylactic treatment. 
Similar results were obtained excluding prophylactic treatments 
within 3 months (Figure  S9). Medical treatment strategies after 
first surgery are shown in Table S1.

3.3.4 | Predictive factors of second ileal resection

In univariate analysis, age, sex, smoking status, resection groups, 
disease location and perianal disease were not predictive factors of 
second ileal resection (Table 2). Having a segmental ileal resection 
was associated with a higher risk of having a second resection (HR: 
2.30 [95% CI 1.25–3.94]; p = 0.004). Anti-TNFs exposure before first 
surgery was associated with a higher risk of second ileal resection 
(HR: 2.82 [1.66–4.64]; p < 0.001).

Multivariate Cox regression analysis showed that only segmen-
tal ileal resection (HR: 1.98 [1.07–3.44]; p = 0.02) and anti-TNFs 

F I G U R E  2   Cumulative risk of second 
ileal resection. Early resection, ileal 
resection within 6 months after CD 
diagnosis. Intermediate: Ileal resection 
between 6 months and 2 years after CD 
diagnosis. Late resection: Ileal resection 
between 2 and 5 years after CD diagnosis. 
HR, hazard ratio; 95% CI, 95% confidence 
Interval.
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F I G U R E  3   Survival without 
postoperative treatment. Postoperative 
treatments are defined as starting 
thiopurines/methotrexate or advanced 
therapies or having a second ileal 
resection. Early resection: Ileal resection 
within 6 months after CD diagnosis. 
Intermediate: Ileal resection between 
6 months and 2 years after CD diagnosis. 
Late resection: Ileal resection between 2 
and 5 years after CD diagnosis. CI 95%: 
95% confidence interval; HR, hazard 
ratio.

Clinical variables at 
first surgery

Univariate hazard 
ratio (95% CI) p-value

Multivariate hazard 
ratio (95% CI) p-value

Age (year) 1.00 (0.98–1.00) 0.93

Sex (female) 0.84 (0.53–1.33) 0.46

Smokinga 1.32 (0.82–2.17) 0.27

Group (reference: Late resection)

Early resection (<6 
months)

0.94 (0.55–1.60) 0.81 1.34 (0.75–2.43) 0.33

Intermediate (6 
months–2 years)

0.61 (0.33–1.09) 0.1 0.77 (0.41–1.40) 0.39

Late resection 
(2–5 years)

Type of surgery (reference: Ileocaecal resection)

Segmental ileal 
resection

2.30 (1.25–3.94) 0.004 1.98 (1.07–3.44) 0.02

Indication (reference: Medical treatment failure)

Stenosis or Abscess 0.55 (0.32–1.03) 0.048 0.59 (0.33–1.13) 0.09

Disease location (reference: L1)

L3 1.16 (0.69–1.87) 0.57

Upper digestive tract 
disease

0.88 (0.27–2.14) 0.81

Perianal disease before 
first surgery

0.73 (0.32–1.44) 0.41

First surgery between 
2009 and 2015 
(reference: 2001–2008)

0.93 (0.56–1.52) 0.77

Anti-TNFs before first 
surgery

2.82 (1.66–4.64) <0.001 2.82 (1.53–4.74) <0.001

Prophylactic 
treatments <6 months 
after first surgeryb

1.10 (0.67–1.90) 0.63

Note: Only clinical variables with p < 0.2 in the univariate analysis were included in the multivariate 
analysis.
aFormer smoker and active smoker were considered as ‘smoking’ in the model.
bProphylactic treatments were defined as immunosuppressants, and advanced therapies 
prescribed within the first months after the first surgery.

TA B L E  2   Predictive factors of second 
ileal resection.
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     |  7GRELLIER et al.

exposure before first surgery (HR: 2.82 [1.53–4.74]; p < 0.001) were 
significantly associated with a higher risk of a second ileal resection. 
Early resection and intermediate resection groups were not predic-
tive factors of second ileal resection both in univariate and multivar-
iate analyses.

3.3.5 | Cumulative risk of morphological recurrence

At 5 years, the proportion of patients with morphological recur-
rence was 54.4% in the early resection group, 60.0% in the inter-
mediate group and 68.2% in the late resection group (Figure  4). 
The median time before morphological recurrence was statistically 
higher in the early resection group with 4.00 years (95% CI 3.08–
6.58) compared to the late resection group with 2.08 years (95% 
CI 1.50–3.50; p = 0.02). Patients with early resection had a lower 
risk of morphological recurrence compared to the late resection 
group (HR: 0.71 [95% CI 0.53–0.95]; p = 0.02). This difference was 
not statistically significant for the intermediate resection group 
compared to the other two groups.

3.3.6 | Morphological assessment at 1 year after first 
surgery

In the total cohort of 393 patients, 198 (50.4%) had an endoscopy 
and/or imaging in the first year after initial surgery (Table S2). The 
number of patients with endoscopy at 1 year was not statistically 
different in the three groups (55.5% vs. 40.8% vs. 44.8%; p = 0.07). 
There were no differences in surveillance when endoscopy and im-
aging were combined (53.1% vs. 45.3% vs. 52.6%; p = 0.38). Among 
patients who underwent endoscopy within 1 year after initial sur-
gery, there was significantly less endoscopic recurrence, defined as 
a Rutgeerts score < i2, in the early resection group compared to the 
other groups (Early 70.0% vs. Intermediate 44.9% vs. Late 35.7%; 
p < 0.001). Overall, including patients who underwent endoscopy or 
imaging within 1 year after initial surgery, morphological recurrence 
was statistically lower in the early resection group at 37.7% com-
pared to 53.4% in the intermediate group and 64.8% in the late re-
section group (p = 0.008). In a stratified analysis using the modified 
Rutgeerts score for patients operated on after 2010, early resected 
patients had a lower endoscopic recurrence rate compared to late 
resected patients (early 28.1% vs. late 60.7%; p = 0.03; Table S2).

3.3.7 | Outcomes at 10 years

There was no difference at 10 years in terms of cumulative risk of third 
surgery, appearance of perianal disease after first surgery, perianal sur-
gery and endoscopic dilation of the ileocolonic anastomosis (Table S3). 
The need for second-line advanced therapies (ustekinumab/vedoli-
zumab/tofacitinib) was significantly higher in the late resection group 
compared to early resection group (p = 0.02).

4  | DISCUSSION

Our study shows that patients who underwent an early ileal resec-
tion within 6 months of diagnosis did not have a higher risk of second 
ileal resection compared with patients who underwent later ileal re-
section. They also required less advanced therapies and had fewer 
morphological recurrences.

In contrast to other studies,11,12 our patients had well-defined 
phenotypes at first surgery thanks to the SUVIMIC database, which 
is used in daily clinical practice by the medical staff of Saint-Antoine 
and the Beaujon Hospital.14 In fact, previous studies on the natu-
ral history of early resected patients have not collected data on the 
location and behaviour of the disease. In our two centres, the indi-
cations for initial surgery were mostly stenoses or abscesses, espe-
cially in the early resection group and most of them had never been 
exposed to IBD treatments compared to the intermediate or late 
resection groups, showing that early surgery is performed only as a 
last resort. Again, this is a major advantage of our study over national 
registries,12 because we had access to detailed clinical information at 
the time of the first surgery.

As there is no clear definition of early intervention in CD, we 
arbitrarily chose the 6 months interval between diagnosis of CD 
and first bowel resection, whereas other studies have used surgery 
at the very time of diagnosis to qualify the procedure as early.11 
Recent data from a Danish nationwide cohort study also used the 
30-day threshold.12 The 6 months threshold was designed to avoid 
excluding patients who received first-line medical treatment, such 
as corticosteroids for stenoses or antibiotic therapy for abscesses. 
Although the definition of early is not the consistent from one study 
to another, our results are in line with those of other retrospective 
studies, particularly with regard to the lower use of postoperative 
treatments in patients who underwent early resection.11,12

The most striking finding emerging from our study was the 
survival rate without postoperative treatment. Early resected pa-
tients had a 50% chance of remaining treatment-free for almost 
up to 4 years after the first surgery. Recent data from Agrawal 
et al. showed similar results with half of the patients not requir-
ing immunosuppressants, biologics or re-resection.9 It is import-
ant to note that we find the same proportion of patients without 
treatment at 5 years, which supports the robustness of our results. 
We performed sensitivity analyses by censoring treatments ini-
tiated within 6 months after surgery to distinguish prophylactic 
treatments from reactive treatments during recurrences. Survival 
without postoperative treatment was not statistically different 
between the three groups. Nevertheless, we still observed a trend 
towards higher survival without postoperative treatment in the 
early resection group, suggesting that these patients may have an 
attenuated disease course.

While Sarikaya et al. showed a lower risk of re-resection in 
their early resected patients compared to those who underwent 
surgery after 5 years after CD diagnosis, the risk of second ileal 
resection was not statistically different between these two groups 
in our study.12 This may be explained by a relative lack of power 
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with a more limited number of patients studied compared to the 
nationwide cohort study. Of note, because we had access to de-
tailed medical information, we focused on the clinically relevant 
anastomotic resections, whereas their definition of re-resection 
included all types of bowel surgery.

Likewise, Aratari et al. compared resection at diagnosis and late 
resection defined as more than 1 month after diagnosis.11 While they 
used a similar method of study, the definition of early surgery was dif-
ferent. They found no difference in terms of second surgery and the 
need for immunosuppressants. To note, in this work thiopurines and 
methotrexate were not separated from biologics. Also, one of the main 
differences between the two studies might have been the substantial 
number of patients included before anti-TNF approval as suggested by 
their limited number of patients treated with biologics after surgery.

Furthermore, the early resection group showed a lower risk of 
morphological recurrences. As far as we know, only one retrospec-
tive study showed similar results.11 However, in their study, mor-
phological recurrence was defined as the need for systemic steroids 
for symptomatic disease in the presence of endoscopic and/or ra-
diologic recurrence. In our work, data on morphological recurrence 
were collected independently from medical treatment prescriptions, 
which adds robustness to our results.

Only half of our patients had a morphological assessment in the 
first year after surgery and this result can be explained by several 
factors. Firstly, Rutgeerts score or imaging were not systematically 
assessed in the first year. The proportion of patients with morpho-
logical assessment in the first 18 months after surgery was up to 
58.1% in the whole cohort, suggesting that the lack of morpholog-
ical assessment was not only caused by a late assessment but may 
have been explained by lost to follow-up. However, this result was 
consistent with a previous Dutch study that evaluated endoscopic 
and radiological recurrence after primary ileocaecal resection.20 
Only 63.1% of the patients in this study had an endoscopy and/or 
imaging in the real-world setting. Although in our study only half of 
the patients had a morphological evaluation in the year following the 
initial surgery, it is still possible to compare the three groups with 

a significant number of patients. The endoscopic results at 1 year 
confirm a lower recurrence rate in the first year in patients with early 
resection.

Regarding predictive factors of second surgery, segmental ileal 
resection as well as anti-TNF exposure before first surgery were 
independently associated with a higher risk of second surgery. A 
pathophysiological explanation may be that the removal of the il-
eocaecal valve limits the risk of recurrence by reducing the expo-
sure to the microbiota. Indeed, the removal of the ileocaecal may 
accelerate the faecal stream by suppressing the ileal brake. This 
could also be explained with a higher resected length during seg-
mental ileal resection compared to ileocaecal resection. Aaltonen 
et al. showed that small bowel resections have higher risk of re-
resection, approximately three times more than ileocaecal resec-
tion.21,22 Previous studies and our own suggest that CD confined 
to the small bowel may be more severe than ileocaecal disease. 
Given that patients with segmental ileal resection are predictive of 
second surgery, it would be more reasonable to propose close mon-
itoring of these patients and to propose treatment with advanced 
therapies from the outset to prevent the risk of a second surgery. 
As for anti-TNF exposure before first surgery as a predictive factor 
of second surgery, we can hypothesise that patients with anti-TNF 
failure before surgery would be more refractory to medical treat-
ments after surgery and so be more severe. This result highlights 
the importance of anti-TNF failure as an independent factor of 
postoperative recurrence, suggesting that this criterion could be 
used in clinical practice to predict relapse.

The strengths of our study are the large number of patients 
with a well-detailed cohort in a multicentric setting. Data are ro-
bust as they were prospectively collected daily using a routine 
medical chart record software. The risk of a second surgery, the 
need for postoperative medical treatment and the morphologi-
cal results were collected independently and show in three com-
plementary ways that early ileal resection is not associated with 
severe long-term outcomes. After adjusting the risk of second 
surgery for multiple confounders such as type of surgery, disease 

F I G U R E  4   Cumulative risk of 
morphological recurrence. Morphological 
recurrence: Endoscopic or imaging 
recurrence. Early resection: Ileal resection 
within 6 months after CD diagnosis. 
Intermediate: Ileal resection between 
6 months and 2 years after CD diagnosis. 
Late resection: Ileal resection between 2 
and 5 years after CD diagnosis. HR, hazard 
ratio; 95% CI, 95% confidence interval.

 13652036, 0, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/apt.18247 by N

athan G
rellier - C

ochrane France , W
iley O

nline L
ibrary on [08/09/2024]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense



     |  9GRELLIER et al.

phenotype, calendar year of first surgery, smoking and anti-TNF 
exposure prior to first surgery, no analysis showed a poor progno-
sis with early surgery.

Some limitations need to be discussed. Seventy-seven pa-
tients were lost to follow-up after the first operation, which can 
be explained by the fact that our two tertiary centres are referral 
centres for IBD in a large region of France, where patients are 
transferred for complications and then followed back again in 
their original centre. Another limitation lies in the definition of 
morphological recurrence, which we consider to be a morphologi-
cal examination at any time point. Due to the real-life data, not all 
patients underwent endoscopic or radiological assessment within 
1 year of ileal resection. However, stratified analysis at 12 months 
showed lower rates of endoscopic recurrence in the early group. In 
addition, our cohort does not include postoperative complications 
such as the need for antibiotics or readmission to hospital, which 
remain a major concern for patients. Surprisingly, smoking was 
not a risk factor for second surgery. Smoking status was assessed 
at the time of first surgery with a significant number of patients 
who subsequently quit smoking. The time of smoking cessation 
was not reported in our study, and this information is crucial to 
quantify the effect of smoking on recurrence. However, there is 
a trend towards an increased risk of second surgery in smokers 
in the univariate analysis. In addition, as our cohort began in the 
early 2000's, the availability of treatments and postoperative 
therapeutic strategies may have changed. Given their efficacy, the 
increasingly low cost of advanced treatments and the advent of 
biosimilars, their prescription is now widespread. Finally, prophy-
lactic treatments within 6 months after first surgery did not de-
crease the risk of second surgery. This result may be explained by 
the small number of patients systematically treated after surgery, 
especially the small number of patients who received immediate 
postoperative anti-TNF. Again, this result can be explained by the 
time period of our study when physicians used less immediate ad-
vanced therapies to prevent recurrence.

In summary, we demonstrate that early ileal resection in CD is 
not associated with worse long-term outcomes compared with late 
resection. On the contrary, early resected patients may require 
less postoperative treatment and have fewer morphological re-
currences after surgery. Further studies are needed to determine 
whether an early surgery strategy can maintain a prolonged remis-
sion and, most importantly, to identify the subgroups of patients 
who may benefit.

AUTHOR CONTRIBUTIONS
N. Grellier: Conceptualization; writing – original draft; methodology; 
investigation; visualization; formal analysis; software; data curation. 
J. Kirchgesner: Conceptualization; writing – review and editing; 
methodology; supervision; data curation; formal analysis. M. Uzzan: 
Writing – review and editing. P. McLellan: Writing – review and 
editing. C. Stefanescu: Writing – review and editing. J. H. Lefevre: 
Writing – review and editing. X. Treton: Writing – review and edit-
ing. Y. Panis: Writing – review and editing. H. Sokol: Writing – review 

and editing. L. Beaugerie: Writing – review and editing. P. Seksik: 
Conceptualization; supervision; validation; writing – review and ed-
iting; funding acquisition; project administration; resources.

ACKNOWLEDG EMENTS
Declaration of personal interests: Nathan Grellier: NG declares no con-
flict of interest. Julien Kirchgesner: JK Lecture fees from Pfizer and 
Janssen, consulting fees from Roche, Pfizer and Gilead. Mathieu 
Uzzan: MU declares counselling, boards, or fees for AbbVie, Celltrion, 
Fresenius, Galapagos, Janssen and Takeda. Paul Mclellan: PM declares 
no conflict of interest. Carmen Stefanescu: CS declares no conflict of 
interest. Jérémie H. Lefevre: JHL declares Honoraria: Intuitive Surgical, 
B-Braun. Consulting or Advisory Role: SafeHeal, Research Funding: 
SafeHeal (Inst), Travel, Accommodations, Expenses: Biom'up, SafeHeal. 
Xavier Treton: XT declares counselling, boards or fees for AbbVie, 
Celltrion, Lilly, Galapagos, Janssen, Takeda, Amgen and Tillotts. Yves 
Panis: YP declares no conflict of interest. Harry Sokol: HS reports lec-
ture fee, board membership or consultancy from Amgen, Fresenius, 
IPSEN, Actial, Astellas, Danone, THAC, Biose, BiomX, Eligo, Immusmol, 
Adare, Nestle, Ferring, MSD, Bledina, Pfizer, Biocodex, BMS, 
Bromatech, Gilead, Janssen, Mayoli, Roche, Sanofi, Servier, Takeda, 
Abbvie, has stocks from Enterome bioscience and is co-founder of 
Exeliom Biosciences. Laurent Beaugerie: LB received consulting fees 
from BMS, Janssen, Nordic Pharma and Viatris; lecture fees from 
Takeda and Viatris. Philippe Seksik: PS received consulting fees from 
Takeda, Abbvie, Merck-MSD, Biocodex, Janssen, Amgen, Astellas and 
Pfizer and grants from Biocodex and Janssen.

FUNDING INFORMATION
No specific funding has been received for this work. The data have 
been generated as part of the routine work of Gastroenterology 
units from Saint-Antoine Hospital and Beaujon Hospital.

DATA AVAIL ABILIT Y S TATEMENT
The data that support the findings of this study, including raw data, 
analytic methods and study materials are available from the corre-
sponding author, (PS), upon reasonable request.

AUTHORSHIP
Guarantor of the article: Philippe Seksik.

ORCID
N. Grellier   https://orcid.org/0000-0002-0452-3218 
J. Kirchgesner   https://orcid.org/0000-0002-2314-9284 
H. Sokol   https://orcid.org/0000-0002-2914-1822 
P. Seksik   https://orcid.org/0000-0003-3596-9893  

R E FE R E N C E S
	 1.	 Ng SC, Shi HY, Hamidi N, Underwood FE, Tang W, Benchimol EI, 

et al. Worldwide incidence and prevalence of inflammatory bowel 
disease in the 21st century: a systematic review of population-
based studies. Lancet. 2017;390:2769–78.

	 2.	 Torres J, Mehandru S, Colombel J-F, Peyrin-Biroulet L. Crohn's dis-
ease. Lancet. 2017;389:1741–55.

 13652036, 0, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/apt.18247 by N

athan G
rellier - C

ochrane France , W
iley O

nline L
ibrary on [08/09/2024]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense

https://orcid.org/0000-0002-0452-3218
https://orcid.org/0000-0002-0452-3218
https://orcid.org/0000-0002-2314-9284
https://orcid.org/0000-0002-2314-9284
https://orcid.org/0000-0002-2914-1822
https://orcid.org/0000-0002-2914-1822
https://orcid.org/0000-0003-3596-9893
https://orcid.org/0000-0003-3596-9893


10  |     GRELLIER et al.

	 3.	 Burisch J, Kiudelis G, Kupcinskas L, Kievit HAL, Andersen KW, 
Andersen V, et al. Natural disease course of Crohn's disease during 
the first 5 years after diagnosis in a European population-based in-
ception cohort: an Epi-IBD study. Gut. 2019;68:423–33.

	 4.	 Cosnes J, Gower-Rousseau C, Seksik P, Cortot A. Epidemiology and 
natural history of inflammatory bowel diseases. Gastroenterology. 
2011;140:1785–94.

	 5.	 Spinelli A, Carvello M, Adamina M, Panis Y, Warusavitarne J, 
Tulchinsky H, et al. Patients' perceptions of surgery for inflamma-
tory bowel disease. Color Dis. 2021;23:2690–8.

	 6.	 Ponsioen CY, de Groof EJ, Eshuis EJ, Gardenbroek TJ, Bossuyt 
PMM, Hart A, et  al. Laparoscopic ileocaecal resection versus in-
fliximab for terminal ileitis in Crohn's disease: a randomised con-
trolled, open-label, multicentre trial. Lancet Gastroenterol Hepatol. 
2017;2:785–92.

	 7.	 Stevens TW, Haasnoot ML, D'Haens GR, Buskens CJ, de Groof 
EJ, Eshuis EJ, et  al. Laparoscopic ileocaecal resection versus in-
fliximab for terminal ileitis in Crohn's disease: retrospective long-
term follow-up of the LIR!C trial. Lancet Gastroenterol Hepatol. 
2020;5:900–7.

	 8.	 de Groof EJ, Stevens TW, Eshuis EJ, Gardenbroek TJ, Bosmans JE, 
van Dongen J, et al. Cost-effectiveness of laparoscopic ileocaecal 
resection versus infliximab treatment of terminal ileitis in Crohn's 
disease: the LIR!C trial. Gut. 2019;68:1774–80.

	 9.	 Agrawal M, Ebert AC, Poulsen G, Ungaro RC, Faye AS, Jess T, et al. 
Early ileocecal resection for Crohn's disease is associated with im-
proved long-term outcomes compared to anti-tumor necrosis fac-
tor therapy: a population-based cohort study. Gastroenterology. 
2023;165(4):976–85.

	10.	 Kelm M, Anger F, Eichlinger R, Brand M, Kim M, Reibetanz J, et al. 
Early ileocecal resection is an effective therapy in isolated Crohn's 
disease. J Clin Med. 2021;10:731.

	11.	 Aratari A, Papi C, Leandro G, Viscido A, Capurso L, Caprilli R. 
Early versus late surgery for ileo-caecal Crohn's disease. Aliment 
Pharmacol Ther. 2007;26:1303–12.

	12.	 Sarikaya MZ, Zhao M, Lo B, Bendtsen F, Burisch J. Disease course 
and treatment outcomes of Crohn's disease patients with early or 
late surgery—a Danish nationwide cohort study from 1997 to 2015. 
Dig Liver Dis. 2023;55:872–9.

	13.	 Peyrin-Biroulet L, Harmsen WS, Tremaine WJ, Zinsmeister AR, 
Sandborn WJ, Loftus EV Jr. Surgery in a population-based cohort of 
Crohn's disease from Olmsted County, Minnesota (1970-2004). Am 
J Gastroenterol. 2012;107:1693–701.

	14.	 Le Baut G, Kirchgesner J, Amiot A, Lefevre JH, Chafai N, Landman 
C, et al. A scoring system to determine Patients' risk of colectomy 
within 1 year after hospital admission for acute severe ulcerative 
colitis. Clin Gastroenterol Hepatol. 2021;19:1602–1610.e1.

	15.	 Rutgeerts P, Geboes K, Vantrappen G, Beyls J, Kerremans R, Hiele 
M. Predictability of the postoperative course of Crohn's disease. 
Gastroenterology. 1990;99:956–63.

	16.	 Van Assche G, Dignass A, Reinisch W, van der Woude CJ, Sturm A, 
De Vos M, et al. The second European evidence-based consensus 
on the diagnosis and management of Crohn's disease: special situa-
tions. J Crohns Colitis. 2010;4:63–101.

	17.	 Maaser C, Sturm A, Vavricka SR, et  al. ECCO-ESGAR Guideline 
for Diagnostic Assessment in IBD part 1: initial diagnosis, moni-
toring of known IBD, detection of complications. J Crohn's Colitis. 
2019;13:144–164K.

	18.	 Sailer J, Peloschek P, Reinisch W, Vogelsang H, Turetschek K, 
Schima W. Anastomotic recurrence of Crohn's disease after ileo-
colic resection: comparison of MR enteroclysis with endoscopy. Eur 
Radiol. 2008;18:2512–21.

	19.	 Schaefer M, Laurent V, Grandmougin A, Vuitton L, Bourreille A, 
Luc A, et al. A magnetic resonance imaging index to predict Crohn's 
disease postoperative recurrence: the MONITOR index. Clin 
Gastroenterol Hepatol. 2022;20:e1040–e1049.

	20.	 Beelen EMJ, Arkenbosch JHC, Erler NS, Sleutjes JAM, Hoentjen 
F, Bodelier AGL, et  al. Impact of timing of primary ileocecal re-
section on prognosis in patients with Crohn's disease. BJS Open. 
2023;7:zrad097.

	21.	 Aaltonen G, Keränen I, Carpelan-Holmström M, Lepistö A. Risk fac-
tors for anastomotic recurrence after primary ileocaecal resection 
in Crohn's disease. Eur J Gastroenterol Hepatol. 2018;30:1143–7.

	22.	 Aaltonen G, Carpelan-Holmström M, Keränen I, Lepistö A. Surgical 
recurrence in Crohn's disease: a comparison between different 
types of bowel resections. Int J Color Dis. 2018;33:473–7.

SUPPORTING INFORMATION
Additional supporting information will be found online in the 
Supporting Information section.

How to cite this article: Grellier N, Kirchgesner J, Uzzan M, 
McLellan P, Stefanescu C, Lefevre JH, et al. Early ileal 
resection in Crohn's disease is not associated with severe 
long-term outcomes: The ERIC study. Aliment Pharmacol 
Ther. 2024;00:1–10. https://doi.org/10.1111/apt.18247

APPENDIX A

List of collaborators of the Saint-Antoine IBD network
Lionel Arrivé, Marine Camus, Najim Chafai, Edouard Chambenois, 
Ulriikka Chaput, Maxime Collard, Christophe Corpechot, Clotilde 
Debove, Xavier Dray, Sanaa El Mouhadi, Sara Lemoinne, Nadia 
Hoyeau, Pauline Iorio, Romain Leenhardt, Violaine Ozenne, Yann 
Parc, Pierre-Antoine Soret, Magali Svrcek, Quentin Vanderbecq, 
Dominique Wendum.

 13652036, 0, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/apt.18247 by N

athan G
rellier - C

ochrane France , W
iley O

nline L
ibrary on [08/09/2024]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense

https://doi.org/10.1111/apt.18247

	Early ileal resection in Crohn's disease is not associated with severe long-­term outcomes: The ERIC study
	Summary
	1|INTRODUCTION
	2|METHODS
	2.1|Study population
	2.2|Outcomes
	2.3|Statistical analyses

	3|RESULTS
	3.1|Study population
	3.2|Main outcome
	3.2.1|Cumulative risk of second resection

	3.3|Secondary outcomes
	3.3.1|Medical treatments after first surgery
	3.3.2|Postoperative treatments (medical treatments or second resection)
	3.3.3|Sensitivity analysis excluding prophylactic treatment within 6 months
	3.3.4|Predictive factors of second ileal resection
	3.3.5|Cumulative risk of morphological recurrence
	3.3.6|Morphological assessment at 1 year after first surgery
	3.3.7|Outcomes at 10 years


	4|DISCUSSION
	AUTHOR CONTRIBUTIONS
	ACKNOWLEDGEMENTS
	FUNDING INFORMATION
	DATA AVAILABILITY STATEMENT

	AUTHORSHIP
	REFERENCES


