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Abstract
Background and Aims: The outcome of Crohn’s Disease (CD) patients with entero-enteric anastomosis (EEA) after small bowel resection is 
undefined. The primary aim of the present case-control study was to compare the clinical recurrence rate within the first 5 years after surgery in 
CD patients with small bowel EEA (Cases) versus age-matched patients with ileo-colonic anastomosis (ICA, Controls).
Methods: All CD patients with EEA were matched for age at diagnosis (±5 years) and smoking habits with two Controls with ICA. Inclusion criteria 
were: (1) age ≥18 years; (2) EEA or ICA for CD; (3) ≥5 years of follow-up after surgery. Exclusion criteria were: (1) missing data; (2) ostomy; (3) 
stricturoplasty.
Results: The study population included 51 CD patients with EEA and 102 matched Controls with ICA. During the first 5 years after surgery, clinical 
recurrence and CD-related hospitalizations were more frequent in Cases (34 [66.7%] vs 43 [42.2%], P = .007; 25 [49%] vs 23 [22.5%], P = .001). During 
the same period, use of corticosteroids, immunosuppressors, and biologics were also more frequent in Cases (26 [50.9%] vs 18 [17.6%], P < .0001; 
21 [41.2%] vs 24 [23.5%], P = .03; 23 [45.1%] vs 15 [14.7%], P = .03). Survival time from clinical recurrence and hospitalization were shorter in Cases 
(2.36 [1.29-4.35], P = .003; 1.71 [1.06-2.77], P = 0.02). EEA and use of immunosuppressors before surgery were risk factors for clinical recurrence and 
CD-related hospitalization at 5 years (2.68 [1.11-6.45], P = .02; 2.61 [1.21-5.6], P = .01; 2.53 [1.05-6.09], P = .03; 2.44 [1.18-5], P = .01).
Conclusions: The clinical outcome is more severe in CD patients with EEA than in those with ICA, being associated with a higher rate of clinical 
recurrence and hospitalization after surgery.
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1. Introduction
Crohn’s disease (CD) is a chronic-relapsing disease,1 requiring 
surgery in up to 75% of patients.2–6 Approximately 35% of 
patients will require additional surgery within the subsequent 
10 years.2,3,7 Ileo-colonic resection with ileo-colonic anastomo-
sis (ICA) is the most frequent surgical procedure in CD. In these 
patients, indication for surgery mainly includes obstruction, 
perforation, abdominal abscess, refractory CD, steroid-depen-
dence, complicated perforating disease, and, less frequently, 
colonic adenocarcinoma.8,9

Postoperative recurrence (POR) after ileo-colonic resection 
is evaluated according to both ileocolonoscopy and clinical 
assessment.1,6,10 Ileo-colonoscopy is the gold standard for 
assessing POR after ICA.11 The severity of endoscopic recur-
rence within the first year after ICA has been identified as a 
significant risk factor for early clinical recurrence.10,11 Cross-sec-
tional imaging, including intestinal ultrasound, and, more 
recently, histological activity at the peri-anastomotic level are 
also useful for better defining CD recurrence after ICA.12

Smoking is among the most significant risk factors for POR.13 
Other predictors of early POR after ICA include prior intestinal 
surgery, small bowel CD, young age at diagnosis, no prophylactic 
treatments after surgery, and penetrating and perianal CD.13

In CD patients at higher risk of early POR, immunomodu-
latory treatments are recommended.13,14 In these patients, 
tumor necrosis factor-α inhibitors (TNFi), immunosuppressors 
(ISS), or other biologics may be used.13,14 Overall, TNFi repre-
sent the most effective treatment for preventing POR in selected 
subgroups of patients.15 More recently, a multicenter place-
bo-controlled trial reported that vedolizumab treatment within 
4 weeks from ileo-colonic resection was more likely to prevent 

endoscopic CD recurrence when compared to placebo.16 The 
same has been suggested for ustekinumab.17 However, these 
lines of evidence refer to therapies for preventing POR after 
ileo-colonic resection with ICA.

The most common localization of CD is the ileocecal area. 
However, almost 10%-30% of CD patients show isolated small 
bowel involvement,18,19 which may require surgical treatment. 
Surgery mostly includes small bowel resection, although stric-
turoplasty may be used in subgroups of patients with fibro-
stricturing CD.20

While the clinical course after surgery with ICA in CD is well 
known, fewer data are available regarding CD course after 
isolated small bowel resection with entero-enteric anastomosis 
(EEA). In a previous retrospective study,21 we reported a lower 
frequency of symptomatic recurrence in CD patients with ICA 
when compared to those with other intestinal resections (37% 
vs 100%, P < .001).

Nevertheless, the clinical outcome of CD patients after small 
bowel EEA is currently undefined. This issue may be relevant 
in terms of appropriate assessment and early treatment of POR 
in these patients, in order to improve the clinical course of CD 
after small bowel EEA.

On the basis of these observations, the primary aim of the 
present case-control study was to compare CD patients with EEA 
after small bowel resection (Cases) versus age-matched CD 
patients with ICA (Controls) in terms of clinical recurrence rate 
within the first 5 years after surgery. A secondary aim was to 
compare Cases and Controls in terms of clinical characteristics 
and history of CD before surgery. The rates of CD-related hos-
pitalization, CD-related surgery, and use of corticosteroids within 
5 years after index surgery were also compared between groups.
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2. Materials and methods
2.1. Study protocol
In a retrospective case-control study, all CD patients with EEA 
for a disease-related isolated small bowel resection were 
enrolled (Cases). Each CD patient with EEA was retrospec-
tively matched with two CD patients with ICA (Controls) for 
a disease-related ileo-colonic resection. Cases and Controls 
were matched for age at diagnosis of CD (±5 years) and for 
smoking habits before index surgery.

All patients were in regular follow-up at our tertiary referral 
IBD center from January 2002 to December 2019.

CD was diagnosed and classified according to standard 
criteria,1 including the Montreal classification.22 Data regard-
ing the clinical course of each patient during the first 5 years 
after index surgery were recorded. For each Case and Control, 
all data considered were already prospectively reported in 
clinical records. Major clinical outcomes were considered for 
both Cases and Controls at 1, 3, and 5 years after index sur-
gery. These included: clinical recurrence (primary endpoint), 
CD-related surgery, CD-related hospitalization, and need of 
corticosteroids.

2.2. Study population
Inclusion criteria for all CD patients were: (1) age ≥18 years at 
follow-up; (2) well-defined diagnosis of CD;1 (3) history of intes-
tinal resection for CD; (4) regular follow-up at our referral 
center; and (5) clinical records including data detailing the clin-
ical course of CD during ≥5 years after index surgery. Additional 
inclusion criteria were CD-related resection with either small 
bowel EEA (Cases) or ICA (Controls). Exclusion criteria for all 
patients were: (1) missing data; (2) ostomy; (3) stricturoplasty; 
and (4) intestinal anastomosis different from EEA (for Cases) 
or ICA (for Controls).

The demographic and clinical characteristics of all CD 
patients (Cases and Controls) were recorded in a database 
including: age, gender, age at CD diagnosis, age at index sur-
gery, time interval from the diagnosis of CD to index surgery 
(months), smoking habits before and after index surgery (yes 
vs no/ex), CD duration (years), CD site (ileum, L1; colon, L2; 
ileum–colon, L3; upper gastrointestinal [GI], L4),22 CD behav-
ior (non-stricturing non-penetrating, B1; fibrostricturing, B2; 
penetrating, B3),22 perianal disease (yes/no), prior CD-related 
surgery (yes/no), extraintestinal manifestations (EIMs) (yes/no, 
type), treatment with aminosalycilates, corticosteroids, thiopu-
rines, methotrexate, or biologics (yes/no, type, duration), and, 
when available, ileocolonoscopic or imaging assessment of CD 
(including intestinal ultrasound, entero-computed tomography 
[CT] or magnetic resonance imaging [MRI], small bowel fol-
low-through) within 5 years from index surgery. For ileocolo-
noscopy, recurrence was considered for a Rutgeerts score ≥1.23 
Medical treatments were separately considered both before 
index surgery (at any time from the diagnosis of CD to surgery) 
and after index surgery (within the first 5 years after surgery). 
The occurrence of clinical recurrence, need of hospitalization, 
and additional CD-related surgery within the first 5 years after 
surgery was also recorded. Clinical recurrence was defined 
according to the Crohn’s Disease Activity Index24 (CDAI, activ-
ity: >150) and/or Harvey–Bradshaw Index25 (activity: HBI > 4), 
associated with the need of either CD-related hospitalization, 
surgery, or corticosteroids. Complications after EEA or ICA 

were defined as early or late (≤30 or >30 days after index sur-
gery) and according to the Clavien–Dindo classification.26

2.3. Ethical considerations
The study protocol was approved by the local Independent 
Ethics Committee of the Policlinico “Tor Vergata” of Rome, 
Italy (Protocol No. 38.23). Patient consent was waived as data 
were retrospectively collected, the investigation did not add 
risk for participants, and all data were de-identified.

2.4. Statistical analysis
Data were expressed as median [range]. The normal distribution 
of parametric continuous variables was assessed by using the 
Kolmogorov–Smirnov test and defined by a P > .05. Differences 
between qualitative and quantitative variables were assessed by 
the Pearson χ2 test, Student’s t-test, or Mann–Whitney U-test, 
as appropriate. Univariate and multivariate logistic regression 
models were used for assessing risk factors for major clinical 
outcomes (odds ratio, OR [95% CI]). Factors potentially asso-
ciated with major clinical outcomes after CD-related surgery 
were considered for the analysis and only statistically significant 
variables at univariate analysis were included in the multivariate 
analysis. Survival from major clinical outcomes was assessed 
by using Kaplan–Meier curves and the log-rank test (hazard 
ratio, HR [95% CI]). Statistical significance was considered for 
all variables in the case of P < .05. Statistical analysis was per-
formed using the IBM SPSS statistical software v.26.0.

3. Results
3.1. Patients with entero-enteric anastomosis for CD
Demographic and clinical characteristics of CD patients with 
small bowel EEA are summarized in Table 1. Overall, 51 CD 
patients with EEA were enrolled (13 [25.4%] females). Overall, 
seven CD patients with EEA did not fulfill the inclusion criteria 
and they were therefore excluded from the analysis, although 
showing characteristics comparable to the tested population. 
In Cases, the median age at diagnosis of CD was 23 [12-80] 
years, and the median age at surgery was 33 [15-80] years 
(median time interval from the diagnosis of CD to index sur-
gery 84 [1-360] months). CD localization included the ileum 
(L1) in 33 (64.7%) patients, and ileum–colon (L3) in 18 
(35.3%), while no cases of Crohn’s colitis were observed. 
Upper GI lesions (L4) were observed in 17 (33.3%) patients. 
CD phenotype was non-penetrating non-stricturing in one 
(1.9%) patient, fibrostricturing in 35 (68.6%), and perforating 
in 15 (29.5%) patients. Perianal disease was observed in five 
(9.8%) patients before and in 12 (23.5%) patients after small 
bowel EEA. Active smokers numbered 24 (47%) before index 
surgery and 22 (43.1%) within the 5 years following small 
bowel EEA. Before small bowel EEA, 12 (23.5%) patients had 
a history of ≥1 CD-related surgery.

Small bowel EEA was ileo-ileal in 39 (76.5%) patients, 
jejuno-ileal in six (11.8%), jejuno-jejunal in five (9.8%) and 
duodeno-jejunal in one (1.9%) patient. EEA was performed 
before the year 2000 in 10 (19.6%) patients.

Surgical indications for small bowel EEA included abdominal 
abscess or symptomatic fistulae in 11 (21.6%) patients, obstruc-
tion in 35 (68.6%) patients, and perforation in five (9.8%) 
patients. Early postoperative complications after surgery 
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occurred in three (5.9%) patients (one anastomotic bleeding, 
two abdominal abscesses, not requiring additional surgery), 
while seven (13.7) late complications were observed (five 
abdominal pain with spontaneous resolution, one anastomotic 
bleeding, one abdominal abscess). Overall, among the 10 
patients with small bowel EEA developing postoperative com-
plications (Table 1), severity according to the Clavien–Dindo 
classification26 was of grade I in six (60%), grade II in two 

(20%), and grade III in two (20%) patients. Before EEA, 21 
(41.1%) patients were treated with systemic corticosteroids, 16 
(31.4%) with ISS, and eight (15.7%) with biologics. During the 
last 3 months before EEA, systemic corticosteroids, ISS, and/or 
biologics were ongoing in three (5.9%), nine (17.6%), and three 
(5.9%) patients, respectively. No patients were treated with 
small molecules during the study period. Additional data of CD 
patients with small bowel EEA are summarized in Table 1.

Table 1.  Demographic and clinical characteristics of Crohn’s disease (CD) patients with entero-enteric anastomosis (EEA) or ileo-colonic (ICA) 
anastomosis.

EEA (n = 51) ICA (n = 102) P

Age, years, median [range] 52 [29-85] 54 [23-90] .42
Age at index surgery, years, median [range] 33 [15-80] 29.5 [15-85] .39
Age at CD, years, median [range] 23 [12-80] 25 [9-81] .62
Gender (F), n (%) 13 (25.4%) 43 (42.2%) .06
CD duration at enrollment, median [range] 26 [5-54] 24.5 [5-50] .5
Time interval from CD diagnosis to index surgery, median [range] 84 [1-360] 21 [1-408] .01
CD characteristics
  A1 8 (15.7%) 13 (12.7%) .8
  A2 35 (68.6%) 74 (72.6%) .75
  A3 8 (15.7%) 15 (14.7%) .93
  L1 33 (64.7%) 70 (68.7%) .76
  L2 0 (0%) 2 (1.9%) .53
  L3 18 (35.3%) 30 (29.4%) .57
  L4 17 (33.3%) 1 (0.9%) <.0001
  B1 1 (1.9%) 9 (8.8%) .2
  B2 35 (68.6%) 54 (52.9%) .09
   3 15 (29.5%) 39 (38.3%) .36
Perianal disease at CD diagnosis, n (%) 5 (9.8%) 7 (6.9%) .74
Perianal disease, from the diagnosis of CD to the end of the study, n (%) 12 (23.5%) 17 (16.7%) .42
Smoking status before surgery (yes), n (%) 24 (47%) 46 (45.1%) .95
Smoking status after surgery (yes), n (%) 22 (43.1%) 37 (36.3%) .51
Extraintestinal manifestations, n (%) 9 (17.6%) 24 (23.5%) .53
Indication for index surgery, n (%)
  Fistula/abscess 11 (21.6%) 21 (20.6%) .94
   Obstructive symptoms 35 (68.6%) 69 (67.6%) .95
  Perforation 5 (9.8%) 5 (4.9%) .41
  Bleeding 0 (0%) 1 (0.9%) .8
  Refractory disease 0 (0%) 6 (5.9%) .49
Intestinal resection before index surgery, (yes), n (%) 12 (23.5%) 5 (4.9%) .001
Entero-enteric anastomosis, n (%)
  Ileo-ileal 39 (76.5%) NA NA
  Jejuno-ileal 6 (11.8%) NA NA
  Duodeno-jejunal 1 (1.9%) NA NA
  Jejuno-jejunal 5 (9.8%) NA NA
Index surgery, year
  Before 2000 10 (19.6%) 37 (36.3%) .052
  After 2000 41 (80.4%) 65 (65.7%)
Surgical complications
  Early 3 (5.9%) 5 (4.9%) .89
  Late 7 (13.7%) 9 (8.8%) .74
  None 41 (80.4%) 88 (86.3%) .47
Corticosteroids at time of index surgery (yes), n (%) 3 (5.9%) 16 (15.7%) .14
Corticosteroids within the 1st year before index surgery, (yes), n (%) 21 (41.1%) 29 (28.4%) .16
Conventional immunosuppressors before index surgery, n (%) 16 (31.4%) 15 (14.7%) .02
Conventional immunosuppressors at time of index surgery, n (%) 9 (17.6%) 5 (4.9%) .02
Biologics at time of index surgery (yes), n (%) 3 (5.9%) 5 (4.9%) .89
Biologics before index surgery (yes), n (%) 8 (15.7%) 13 (12.7%) .8

Abbreviation: NA, not applicable. Bold formatting indicates statistically significant P values < .05.
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3.2. Patients with ileo-colonic anastomosis for CD
For each Case with small bowel EEA, two Controls with ICA 
matched for age at diagnosis of CD (±5 years) and for smoking 
habits before index surgery were included. Overall, among 
the 102 Controls (43 [42.2%] females), the median age at 
diagnosis of CD was 25 [9-81] years and the median age at 
time of ICA was 29.5 [15-85] years. Active smokers numbered 
46 (45.1%) before index surgery and 37 (36.3%) within the 
5 years after ICA (Table 1). In Controls, the median time 
interval between the diagnosis of CD and index surgery was 
21 [1-408] months. Surgery was performed before the year 
2000 in 37 (36.3%) patients. Surgical indications included 
abdominal abscess or symptomatic abdominal fistulae in 21 
(20.6%) patients, obstruction in 69 (67.6%), perforation in 
five (4.9%), refractory CD in six (5.9%), and bleeding in one 
(0.9%) patient. Postoperative complications occurred in 14 
(13.7%) patients: early in five (one dehiscence requiring tem-
porary ileostomy, one abscess, one wound infection, one deep 
vein thrombosis, one severe abdominal pain), and delayed in 
nine (four abdominal abscesses [one requiring temporary ile-
ostomy], three abdominal pain, two anastomotic bleeding). 
In the Control group, severity of postoperative complica-
tions26 occurring in 14 patients was of grade I in nine (64.3%), 
grade II in three (21.4%), and grade III in two (13.3%) 
patients.

Before surgery with ICA, systemic corticosteroids were used 
in 29 (28.4%) patients, ISS in 15 (14.7%), and biologics in 13 
(12.7%). Within the 3 months before surgery with ICA, sys-
temic corticosteroids, ISS, or biologics were ongoing in 16 
(15.7%), five (4.9%), and five (4.9%) patients, respectively. 
No patients with ICA were treated with small molecules during 
the study period. Other characteristics of CD patients with ICA 
are summarized in Table 1.

3.3. Clinical characteristics of CD: comparison 
between patients with EEA versus patients with ICA
When comparing clinical characteristics between patients with 
small bowel EEA versus patients with ICA, Cases showed a 
longer time interval from the diagnosis of CD to index surgery 
(84 [1-360] vs 21 [1-408] months; P = .01). A higher frequency 
of upper CD lesions was also detected in Cases versus Controls 
(17 [33.3%] vs 1 [0.9%]; P < .0001). The proportion of active 
smokers was comparable between Cases and Controls (24 
[47%] vs 46 [45.1%], P = .95 before index surgery and 22 
(43.1%) vs 37 [36.3%], P = .51 within 5 years after index sur-
gery) (Table 1). A history of any CD-related surgery before 
index surgery was more frequent in Cases than in Controls (12 
[23.5%] vs 5 [4.9%], P = .001). ISS use before index surgery 
was also more frequently observed in Cases versus Controls 
(at any time: 16 [31.4%] vs 15 [14.7%], P = .02; within 
3 months from surgery: 9 [17.6%] vs 5 [4.9%], P = 0.02).

Rates of early and late postoperative complications were 
comparable between Cases and Controls (early: 3 [5.9%] vs 5 
[4.9%], P = 0.89; late: 7 [13.7%] vs 9 [8.9%], P = .74, 
respectively).

According to the study protocol, findings from all Cases and 
Controls refer to a 5-year follow-up after EEA or ICA. Never-
theless, when considering the entire median follow-up duration 
after index surgery to the last visit, a shorter follow-up was 
observed in Cases versus Controls (12 [5-52] vs 15 [5-50] years, 
P = .015).

Additional demographic and clinical characteristics were 
comparable between Cases and Controls (Table 1).

3.4. Clinical outcome within the first 5 years after 
index surgery: comparison between CD patients 
with EEA versus patients with ICA
At 3 and 5 years after index surgery, clinical recurrence was 
significantly more frequent in Cases than in Controls (28 
[54.9%] vs 37 [36.3%], P = .04 and 34 [66.7%] vs 43 [42.2%], 
P = .007, respectively) (Table 2). Accordingly, a higher fre-
quency of CD-related hospitalization within the first 5 years 
after small bowel EEA or ICA was observed in Cases than in 
Controls (25 [49%] vs 23 [22.5%], P = .001). By contrast, a 
comparable proportion of Cases and Controls required addi-
tional CD-related surgery at 1, 3, and 5 years after index sur-
gery (1 [1.9%] vs 8 [7.8%], P = .27; 4 [7.8%] vs 9 [8.8%], 
P = .91; 9 [17.6%] vs 11 [10.8%], P = .35, respectively). POR 
of the lesions ≤5 years was detected in 89.2% (n = 33) of the 37 
(72.5%) tested Cases, according to ileocolonoscopy (POR in 
1/1), small bowel contrast ultrasonography (SICUS) (POR in 
20/21 [95.2%]), entero-CT/MRI (POR in 10/13 [76.9%]), or 
small bowel follow-through (POR in 2/2 [100%]). Among the 
102 Controls, POR was detected in 84% (n = 63) of the 75 
(73.5%) patients assessed by ileocolonoscopy (POR in 59/69 
[84.1%]) or by SICUS (POR in 5/6 [83.3%]).

Systemic corticosteroids at 1, 3, and 5 years after surgery 
were more frequently required in Cases than in Controls (14 
[27.5%] vs 8 [7.8%], P = .002; 21 [41.2%] vs 15 [14.7%], 
P = .0006; 26 [50.9%] vs 18 [17.6%], P < .0001, respectively). 

Table 2.  Clinical outcome at 1, 3, and 5 years after index surgery: comparison 
between Crohn’s disease (CD) patients with entero-enteric anastomosis 
(EEA) versus patients with ileo-colonic anastomosis (ICA).

EEA (n = 51) ICA (n = 102) P

CD-related surgery after 
index surgery, n (%)
  At 1 year 1 (1.9%) 6 (5.9%) .49
  At 3 years 4 (7.8%) 7 (6.9%) .91
  At 5 years 9 (17.6%) 9 (8.8%) .18
Clinical recurrence
  At 1 year 17 (33.3%) 23 (22.5%) .21
  At 3 years 28 (54.9%) 37 (36.3%) .04
  At 5 years 34 (66.7%) 43 (42.2%) .007
Hospitalization, n (%)
  At 1 year 7 (13.7%) 13 (12.7%) .93
  At 3 years 15 (29.5%) 17 (16.7%) .1
  At 5 years 25 (49%) 23 (22.5%) .001
Corticosteroids
  At 1 year 14 (27.5%) 8 (7.8%) .002
  At 3 years 19 (37.3%) 15 (14.7%) .003
  At 5 years 26 (51%) 18 (17.6%) <.0001
Conventional 
immunosuppressors
  At 1 year 12 (23.5%) 16 (15.7%) .33
  At 3 years 20 (39.2%) 20 (19.6%) .01
  At 5 years 21 (41.2%) 24 (23.5%) .03
Biologics
  At 1 year 10 (19.6%) 9 (8.8%) .09
  At 3 years 15 (29.4%) 13 (12.7%) .02
  At 5 years 23 (45.1%) 15 (14.7%) .03

Bold formatting indicates statistically significant P values < .05.
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At both 3 and 5 years after index surgery, ISS use was more 
frequent in Cases versus Controls (20 [39.2%] vs 20 [19.6%], 
P = .01; 21 [41.2%] vs 24 [23.5%], P = .03, respectively). Bio-
logics were also more frequently required in Cases (15 [29.4%] 
vs 13 [12.7%], P = .02 and 23 [45.1%] vs 15 [14.7%], P = .03 
respectively). No other differences were observed between the 
two groups as summarized in Table 2.

3.5. Clinical recurrence and CD-related 
hospitalization after index surgery in Cases versus 
Controls
Within the first 5 years after index surgery, the survival time 
from CD-related surgery was comparable in Cases versus Con-
trols (HR 1.63 [0.64-4.14]; P = .31) (Figure 1A). By contrast, 
the survival time from clinical recurrence and CD-related hos-
pitalization was shorter in patients with small bowel EEA than 
in those with ICA (HR 2.36 [1.29-4.35], P = .003 and HR 1.71 
[1.06-2.77], P = .02, respectively) (Figure 1B and 1C).

The frequency of clinical recurrence, CD-related hospitaliza-
tion, surgery, and need of corticosteroids within the first 5 years 
after surgery was comparable between patients undergoing 
EEA before (n = 10) versus after (n = 41) the year 2000 (7 [70%] 
vs 27 [65.8%]; P = .9; 4 [40%] vs 21 [51.2%; P = .7]; 2 [20%] 
vs 7 [17.1%; P = .8]; 5 [50%] vs 21 [51.2%; P = 0.9], respec-
tively). No differences were also observed between patients 
undergoing ICA (Controls) before (n = 38) versus after (n = 64) 
the year 2000 in terms of clinical recurrence, CD-related hos-
pitalization, surgery, and need of corticosteroids ≤5 years after 
surgery (12 [31.6%] vs 31 [40.4%], P = .09; 8 [21.1%] vs 15 
[23.4%], P = .8; 3 [7.9%] vs 6 [9.4%], P = .9; 6 [15.8%] vs 12 
[18.7%], P = .7, respectively).

3.6. Risk factors for clinical recurrence, CD-related 
hospitalization, and surgery
Among the tested variables, no significant risk factors were iden-
tified for CD-related surgery within the first 5 years after index 

Figure 1.  Kaplan–Meier curves showing the survival time from CD-related surgery (A), clinical recurrence (B), and CD-related hospitalization (C) in 
patients with small bowel entero-enteric anastomosis (EEA) versus patients with ileo-colonic anastomosis (ICA). (A) The survival time from CD-related 
surgery within the first 5 years after surgery was comparable between patients with EEA and ICA (HR 2.32 [0.75-5.39], P = .15). (B) By contrast, a 
shorter time to survival time from clinical CD recurrence was observed in patients with EEA versus patients with ICA (HR 1.71 [1.06-2.77], P = .02). (C) 
A shorter survival time from CD-related hospitalization was also observed in patients with EEA versus patients with ICA (HR 1.71 [1.06-2.77], 
P = 0.023). Abbreviations: CD, Crohn’s disease; HR, hazard ratio.
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surgery (Table 3). By contrast, at multivariate analysis, prior ISS 
treatment before surgery and EEA were identified as significant 
risk factors for CD-related hospitalization within the first 5 years 
after index surgery (HR 2.68 [1.11-6.45]; P = .02 and 2.61 [1.21-
5.6]; P = .01, respectively) (Table 4). Similarly, ISS use before 
index surgery and EEA were also significant risk factors for 
clinical recurrence within the first 5 years after surgery at both 
uni- and multivariate analysis (HR 2.53 [1.05-6.09]; P = .03; 
2.44 [1.18-5]; P = .01, respectively) (Table 5).

4. Discussion
The growing knowledge regarding the pathogenesis of CD gave 
rise to the development of highly effective treatments for the 
disease.27 However, primary or secondary failures to biologics, 
CD-related complications, and/or steroid-dependence still 
require surgery in subgroups of patients.13

The natural history of CD after ileo-colonic resection has 
been extensively investigated.28 The role of luminal antigens 
in the development of POR is strongly supported by “in vivo” 
evidence showing the efficacy of fecal stream diversion in 
preventing the POR.28 Proven risk factors for POR after 
ileo-colonic resection include tobacco smoking, prior CD-
related surgery, male gender, perforating disease, and 
myenteric plexitis.29 Whether Kono-S-anastomosis may 
reduce the rate of POR is under investigation.29

Severe endoscopic recurrence after ileo-colonic resection has 
been shown to predict the clinical outcome of CD.30 To prevent 
complication, ISS or biologics are therefore indicated in this 
subgroup of patients with early severe endoscopic POR.14 Over-
all, since the introduction of biologics and small molecules for 
treating CD, a decline of surgery rates has been suggested, 
although not confirmed.31

In contrast to the natural history of CD after ICA, the long-
term outcome of CD patients after EEA for isolated small 
bowel resection is still undefined.32,33 This relates to the less 
frequent type of anastomosis in CD and to a more difficult and 
invasive evaluation of the enteric peri-anastomotic area. 
Accordingly, there is less evidence to indicate the appropriate 
management and treatment of CD patients with EEA aimed to 
prevent the POR. The role of endoscopy, which is pivotal in 
determining the therapeutic strategies in patients with ICA, is 
only marginal in patients with EEA. Endoscopic assessments 
of the POR after EEA in CD indeed show technical difficulties 
also depending on the site of the enteric anastomosis. Small 
bowel capsule endoscopy (SBCE) is able to visualize the entire 
small bowel mucosa.1,34 However, in CD patients this technique 
is burdened by a significant impact risk, thus not representing 
a diagnostic tool in this setting.1 According to current European 
guidelines,1 indication for SBCE in CD is currently represented 
by patients with symptoms highly compatible with the disease, 
but no evidence of lesions by using ileocolonoscopy and small 
bowel imaging.35 Indeed, small bowel imaging including intes-
tinal ultrasound may not detect minor postoperative lesions in 
CD (ie, aphtoid or scattered ulcers), thus limiting the use of 
these techniques for assessing the early POR after entero-enteric 
anastomosis. Therefore, whether the detection of early endo-
scopic recurrence after small bowel EEA may represent a pre-
dictor of CD course after surgery is currently undefined. Upper 
small bowel involvement and other characteristics of CD have 
been identified as risk factors for a severe disease course after 
ICA.19 However, predictors of a worse outcome after small 
bowel EEA for CD are currently undefined, preventing optimal 
treatment strategies after surgery. This is also related to the 
limited evidence in this regard.

In the present case-control study, we compared clinical char-
acteristics and major outcomes of CD patients with small 
bowel EEA versus patients with ICA. Cases and Controls were 
matched for relevant risk factors for a severe CD course after 
surgery (ie, age at diagnosis of CD and tobacco use). Cases and 
Controls were not matched for number of surgeries as this 
parameter was considered among markers of CD severity 
included in univariate analysis for comparing the two groups. 
Patients were not compared for number of resections or fol-
lowing first surgeries as the primary aim was to compare the 
frequency of clinical recurrence within the first 5 years after 
either EEA or ICA and not after any surgery for CD. The study 
aimed to assess whether patients with EEA at any time during 
CD course are at a higher risk of clinical recurrence than 
patients with ICA.

When compared to Controls, patients with small bowel EEA 
showed a higher frequency of clinical recurrence and need of 
CD-related hospitalization, corticosteroids, ISS, and biologics 
within the first 5 years after surgery. These outcomes appeared 
not to be related to known risk factors for severe CD course 
after surgery, including CD phenotype. Smoking was not iden-
tified as a significant risk factor for additional CD-related sur-
gery within the first 5 years after index surgery in patients with 

Table 3.  Risk factors for additional Crohn’s disease (CD)-related surgery 
within the first 5 years after index surgery in patients with entero-enteric 
anastomosis (EEA) or ileo-colonic anastomosis (ICA).

Univariate analysis

Variable HR [95% CI] P

Female gender 1.03 [8.15-7.96] .2
Indication for surgery
  Fistula/abscess 0.63 [0.17-2.31] .48
  Obstructive symptoms 1.11 [0.4-3.1] .83
  Perforation 3.17 [0.74-13.46] .11
  Bleeding NA NA
  Refractory disease NA NA
Surgery before the year 2000 1.2 [0.44-3.25] .7
CD characteristics
  A1 2.43 [0.78-7.61] .12
  A2 0.93 [0.33-2.61] .89
  A3 0.26 [0.03-2] .2
  B1 1.7 [0.34-8.82] .5
  B2 0.86 [0.33-2.22] .75
  B3 0.98 [0.36-2.63] .97
  L1 1.15 [0.41-3.2] .78
  L2 NA NA
  L3 0.92 [0.33-2.58] .88
  L4 2.12 [0.62-7.25] .22
Perianal disease 1.36 [0.27-6.74] .7
Smoking before index surgery 0.34 [0.12-1.01] .053
Smoking after index surgery 0.64 [0.23-1.78] .4
Corticosteroids before index surgery 0.86 [0.31-2.41] .78
Immunosuppressors before index surgery 2.44 [0.88-6.77] .08
Biologics before index surgery 1.12 [0.3-4.23] .85
Entero-enteric anastomosis 1.77 [0.68-4.6] .23
Prior CD-related resection before index 
surgery

0.87 [0.18-4.14] .86

Abbreviations: HR, hazard ratio; NA, not applicable.



8� Journal of Crohn's and Colitis, 2025, Vol. 19, No. 9

EEA or ICA. However, smoking before index surgery was at 
the limit of the statistical significance as a risk factor for addi-
tional surgery in both groups (P = .053).

The indication for surgery, rate of postoperative complica-
tions, and use of biologics before index surgery were compa-
rable between the two groups. Accordingly, in a previous study 
including young CD patients with extensive and fibrostrictur-
ing small bowel disease, a high recurrence risk after small 
bowel surgery was reported.33 However, to our knowledge, no 
direct comparison between CD patients with EEA and matched 
patients with ICA in terms of clinical long-term outcome has 
been reported. The higher rate of both clinical relapse and 
CD-related hospitalization within the first 5 years after EEA 
strongly suggests a more severe outcome after surgery in this 
subgroup of CD patients when compared to patients with ICA. 
This is further supported by the observation that even before 
EEA, Cases showed a higher frequency of prior intestinal 
resection and ISS use than Controls. These data are in agree-
ment with evidence from cohort studies identifying ileal or 
jejunal CD and the early need of thiopurines as independent 
risk factors for surgery.36,37 In our study, logistic regression 
analysis identified EEA and prior ISS use as risk factors for 
both CD-related hospitalization and clinical recurrence. This 
further supports that, at least in the tested population, EEA is 
associated with a more severe postoperative course of CD. The 
year at time of index surgery showed a wide range in both 
Cases and Controls, thus leading to possible differences in 
approach to the management of CD patients after intestinal 

resection. Therefore, the need of biologics or ISS was not con-
sidered as a marker of severe disease postoperatively. Accord-
ingly, the POR of the lesions was searched according to both 
the type of anastomosis and the different management modal-
ities at time of surgery, thus showing wide interindividual 
variations. Nevertheless, this information was available for a 
large majority of the tested population, and the observed rate 
of POR was in agreement with current evidence in this 
regard.13,28

The reported findings refer to a maximum follow-up of 
5 years after intestinal resection with either EEA (Cases) or ICA 
(Controls) for CD, as for most of the studies regarding CD 
recurrence.23,30,38–40 The observed longer median follow-up 
duration from index surgery to the last visit in the tested Con-
trols is also in agreement with our reported observation of a 
longer median time from the diagnosis of CD to index surgery 
in Cases versus Controls.

Even though small bowel CD is known to be associated with 
a high frequency of repeat surgery and fibrostricturing behav-
ior,36 in the present study these two parameters were compa-
rable between Cases and Controls. A non-statistically significant 
trend for a higher need of additional surgery within the first 
5 years after surgery was observed in patients with EEA vs ICA. 
Whether the more frequent use of immunomodulators after 
EEA may have reduced the need for additional surgery in this 
subgroup of patients may be only hypothesized. Most of the 
observed differences in terms of clinical outcome in Cases ver-
sus Controls were observed after the first 3 years after index 

Table 4.  Risk factors for Crohn’s disease (CD)-related hospitalization within the first 5 years after index surgery.

Univariate analysis Multivariate analysis

Variable HR [95% CI] P HR [95% CI] P

Female gender 1.36 [0.67-2.76] .38 NA NA
Indication for surgery
  Penetrating CD 0.67 [0.27-1.63] .38 NA NA
  Obstructive symptoms 0.89 [0.5-2.19] .88 NA NA
  Perforation 2.32 [0.64-8.44] .2 NA NA
  Bleeding NA NA NA NA
  Refractory disease 1.09 [0.19-6.21] .91 NA NA
Index surgery before the year 2000 0.63 [0.29-1.37] .25 NA NA
CD characteristics
  A1 2.78 [0.69-4.58] .22 NA NA
  A2 0.72 [0.34-1.52] .39 NA NA
  A3 0.95 [0.36-2.48] .91 NA NA
  B1 0.52 [0.11-2.58] .43 NA NA
  B2 1.01 [0.5-2.01] .97 NA NA
  B3 1.15 [0.56-2.33] .7 NA NA
  L1 1.1 [0.52-2.89] .79 NA NA
  L2 NA NA NA NA
  L3 0.99 [0.47-2.07] .82 NA NA
  L4 2.46 [0.90-6.66] .07 NA NA
Perianal disease 1.62 [0.48-5.41] .42 NA NA
Smoking before index surgery 1 [0.5-1.99] .98 NA NA
Smoking after index surgery 0.93 [0.46-1.89] .85 NA NA
Corticosterids before index surgery 1.19 [0.58-2.46] .62 NA NA
Immunosuppressors before index surgery 3.56 [1.57-8.06] .002 2.68 [1.11-6.45] .02
Biologics before index surgery 1.11 [0.41-2.95] .83 NA NA
Entero-enteric anastomosis 3.03 [1.61-6.78] .001 2.61 [1.21-5.6] .01
Prior CD-related surgery before index surgery 3.68 [1.3-10.38] .01 1.91 [0.59-6.15] .28

Abbreviations: HR, hazard ratio; NA, not applicable. Bold formatting indicates statistically significant P values < .05.
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surgery. Therefore, it is conceivable that a longer follow-up 
may detect a greater need for additional surgery.

Among limitations of the study is the availability of data 
regarding the endoscopic or imaging assessment of the POR of 
CD lesions only in subgroups of patients with EEA and ICA. 
Heterogeneity of the site and type of anastomosis in this sub-
group of patients may also give rise to differences in terms of 
CD outcome after EEA. Moreover, in the tested population, 
the year at time of surgery showed wide interindividual varia-
tions, including the pre-biologic era in more than one-fifth of 
patients. The current therapeutic algorithm for managing the 
POR was therefore not feasible in a relevant proportion of 
patients. However, this limitation was observed for both Cases 
and Controls. In terms of surgical technique, the type of EEA 
(ie, jejuno-jejunal, jejuno-ileal, ileo-ileal, etc) differed among 
patients also in terms of extent and site of the resected bowel 
(proximal vs distal jejunum or ileum). Whether these variables 
may affect the severity of CD course after EEA could not be 
assessed in the tested population and, to our knowledge, data 
at this regard are limited.

The main strengths of the present study include the case-con-
trol study design and the tested sample size, when compared 
with previous studies. Clinical features of the enrolled patients, 
all in regular follow-up at a referral IBD center, were defined 
according to the same current standard criteria.1,22 This char-
acteristic of the tested patients should avoid misinterpretations 
regarding features and risk factors for POR. The observed 

characteristics of the tested IBD population were comparable 
to those expected in the general CD population, thus avoiding 
the risk of bias related to the unintentional selection of sub-
groups of patients. An additional strength of the study is rep-
resented by the study protocol, including Cases and Controls 
matched (1:2) for major risk factors for severe CD course after 
surgery.

Overall, the present case-control study provides new “real 
life” data regarding the long-term outcome of CD patients with 
EEA. In this subgroup of patients, the present findings support 
a more severe course after surgery when compared to CD 
patients with ICA matched for clinical variables. The lack of 
standard protocols defining the timing and modality for a 
proper early assessment of POR after EEA may contribute to 
the observed worse outcome in this subgroup of CD patients 
after surgery. Knowledge of the natural history of the POR 
after EAA for CD is required for proper treatment in this sub-
group of patients, and this study may shed a light on this. 
Overall, the present findings suggest that a careful and tight 
assessment of CD patients is required early after EEA, in order 
to achieve a timely and appropriate treatment aimed to prevent 
complications.

Acknowledgments
The authors wish to thank Mrs Danila Giampaolo for her help 
in managing patients’ clinical records.

Table 5.  Risk factors for clinical recurrence of Crohn’s disease (CD) within the first 5 years after surgery with entero-enteric or ileo-colonic anastomosis.

Univariate analysis Multivariate analysis

Variable HR [95% CI] P HR [95% CI] P

Female gender 1.54 [0.79-2.98] .2 NA NA
Indication for surgery
  Penetrating CD 0.71 [0.32-1.56] .4 NA NA
  Obstructive symptoms 0.96 [0.48-1.89] .91 NA NA
  Perforation 2.45 [0.6-9.86] .21 NA NA
  Bleeding NA NA NA NA
  Refractory disease 0.98 [0.19-5.04] .98 NA NA
Surgery before the year 2000 0.52 [0.26-1.06] .07 NA NA
CD characteristics
  A1 1.1 [0.43-2.76] .83 NA NA
  A2 0.53 [0.26-1.09] .08 NA NA
  A3 2.58 [0.99-6.7] .051 NA NA
  B1 0.98 [0.27-3.55] .98 NA NA
  B2 1.41 [0.74-2.69] .29 NA NA
  B3 0.69 [0.35-1.35] .28 NA NA
  L1 1.64 [0.83-3.25] .15 NA NA
  L2 NA NA NA NA
  L3 0.68 [0.34-1.35] .27 NA NA
  L4 2.15 [0.76-6.07] .14 NA NA
Perianal disease 0.98 [0.3-3.2] .98 NA NA
Smoking before index surgery 1.65 [0.87-3.14] .12 NA NA
Smoking after index surgery 1.44 [0.75-2.77] .27 NA NA
Corticosteroids before index surgery 1.4 [0.71-2.76] .32 NA NA
Immunosuppressors before index surgery 2.97 [1.26-6.99] .01 2.53 [1.05-6.09] .03
Biologics before index surgery 1.37 [0.54-3.48] .5 NA NA
Entero-enteric anastomosis 2.74 [1.35-5.54] .005 2.44 [1.18-5] .01
Prior CD-related surgery before index surgery 1.47 [0.52-4.09] .45 NA NA

Abbreviations: HR, hazard ratio; NA, not applicable. Bold formatting indicates statistically significant P values < .05.



10� Journal of Crohn's and Colitis, 2025, Vol. 19, No. 9

Author contributions
Conception and design of the study (L.B., B.N.), acquisition of 
data (S.C.S., R.M., M.S.F., A.F., E.C., L.P., G.P., F.M.D.M., 
I.M., E.L., G.M.), analysis and interpretation of data (R.M., 
B.N.), drafting the article or revising it critically for important 
intellectual content (L.B., B.N.), final approval of the version 
to be submitted (L.B.).

Funding
This work was supported by MUR-PNRR M4C2I1.3 PE6 
project PE00000019 Heal Italia (CUP: E83C22004670001) 
and by the MUR-PRIN 2022JY9CPX for L.B.

Conflicts of interest
E.C.: advisory board member: Abbvie, Johnson & Johnson, 
Takeda; speaker fees: Abbvie, Johnson & Johnson, Takeda, Ely 
Lilly; G.M.: consultant for First Wave BioPharma; speaker fees: 
Takeda, Abbvie, Galapagos, Ely Lilly, Pfizer, and filed a patent 
related to the treatment of inflammatory bowel diseases with 
Smad7 antisense oligonucleotides. The other authors declare 
no conflict of interest.

Data availability
The data underlying this article will be shared on reasonable 
request to the corresponding author.

References
	 1.	 Gomollón F, Dignass A, Annese V, et al. ; ECCO. 3rd European 

evidence-based consensus on the diagnosis and management of 
Crohn’s disease 2016: Part 1: diagnosis and medical management. 
J Crohns Colitis. 2017;11:3-25.

	 2.	 Slattery E, Keegan D, Hyland J, O’donoghue D, Mulcahy HE. 
Surgery, Crohn’s disease, and the biological era: has there been 
an impact?J Clin Gastroenterol. 2011;45:691-693.

	 3.	 Lewis RT, Maron DJ. Efficacy and complications of surgery for 
Crohn’s disease. Gastroenterol Hepatol (N Y). 2010;6:587-596.

	 4.	 Peyrin-Biroulet L, Loftus EV, Colombel JF, Sandborn WJ. The nat-
ural history of adult Crohn’s disease in population-based cohorts. 
Am J Gastroenterol. 2010;105:289-297.

	 5.	 Roda G, Chien Ng S, Kotze PG, et al. Crohn’s Disease. Nat Rev 
Dis Primers. 2020;6:22.

	 6.	 Bemelman WA, Warusavitarne J, Sampietro GM, et al. ECCO-ESCP 
Consensus on surgery for Crohn’s disease. J Crohns Colitis. 
2017;12:1-16.

	 7.	 Frolkis AD, Lipton DS, Fiest KM, et al. Cumulative incidence of 
second intestinal resection in Crohn’s disease: a systematic review 
and meta-analysis of population-based studies. Am J Gastroenterol. 
2014;109:1739-1748.

	 8.	 Larson DW, Pemberton JH. Current concepts and controversies in 
surgery for IBD. Gastroenterology. 2004;126:1611-1619.

	 9.	 Neri B, Scribano ML, Armuzzi A, et al. ; On Behalf of IG-IBD 
Italian Group For The Study Of Inflammatory Bowel Disease. Inci-
dent colorectal cancer in inflammatory bowel disease. Cancers 
(Basel). 2022;14:721.

	 10.	 Ble A, Renzulli C, Cenci F, et al. The relationship between endoscopic 
and clinical recurrence in postoperative Crohn’s disease: a systematic 
review and meta-analysis. J Crohns Colitis. 2022;16:490-499.

	11.	 Turner D, Ricciuto A, Lewis A, et al. ; International Organization 
for the Study of IBD. STRIDE-II: an update on the Selecting Ther-
apeutic Targets in Inflammatory Bowel Disease (STRIDE) initiative 
of the International Organization for the Study of IBD (IOIBD): 
determining therapeutic goals for treat-to-target strategies in IBD. 
Gastroenterology. 2021;160:1570-1583.

	12.	 Furfaro F, D'Amico F, Zilli A, et al. Noninvasive assessment of 
postoperative disease recurrence in Crohn’s Disease: a multicenter, 
prospective cohort study on behalf of the Italian Group for Inflam-
matory Bowel Disease. Clin Gastroenterol Hepatol. 
2023;21:3143-3151.

	13.	 Adamina M, Minozzi S, Warusavitarne J, et al. ECCO Guidelines 
on therapeutics in Crohn’s disease: surgical treatment. J Crohns 
Colitis. 2024;18:1556-1582.

	14.	 Gordon H, Minozzi S, Kopylov U, et al. ECCO Guidelines on 
therapeutics in Crohn’s disease: medical treatment. J Crohns Colitis. 
2024;18:1531-1555.

	15.	 Duan S, Chen P, Liang C, Zhang Y. Comparative efficacy of novel 
biologics, anti-tumor necrosis factor agents, and immunomodulators 
to prevent postoperative recurrence in Crohn’s disease: a systematic 
review and network meta-analysis. J Crohns Colitis. 2025;19:jjae143. 
https://doi.org/10.1093/ecco-jcc/jjae143

	16.	 D'Haens G, Taxonera C, Lopez-Sanroman A, et al. Vedolizumab 
to prevent postoperative recurrence of Crohn’s disease (REPRE-
VIO): a multicentre, double-blind, randomised, placebo-controlled 
trial. Lancet Gastroenterol Hepatol. 2025;10:26-33.

	17.	 Mañosa M, Fernández-Clotet A, Nos P, et al. ; ENEIDA registry 
by GETECCU. Ustekinumab and vedolizumab for the prevention 
of postoperative recurrence of Crohn’s disease: results from the 
ENEIDA registry. Dig Liver Dis. 2023;55:46-52.

	18.	 Baumgart DC, Sandborn WJ. Crohn’s disease. Lancet. 
2012;380:1590-1605.

	19.	 Romeo S, Neri B, Mossa M, et al. Finger clubbing in inflammatory 
bowel disease: association with upper small bowel lesions and need 
of surgery in Crohn’s disease. Eur J Gastroenterol Hepatol. 
2021;33:844-851.

	20.	 Gardiner KR, Dasari BVM. Operative management of small bowel 
Crohn’s disease. Surg Clin North Am. 2007;87:587-610.

	21.	 Onali S, Petruzziello C, Calabrese E, et al. Frequency, pattern, and 
risk factors of postoperative recurrence of Crohn’s disease after 
resection different from ileo-colonic. J Gastrointest Surg. 
2009;13:246-252.

	22.	 Satsangi J, Silverberg MS, Vermeire S, Colombel JF. The Montreal 
classification of inflammatory bowel disease: controversies, consen-
sus, and implications. Gut. 2006;55:749-753.

	23.	 Rutgeerts P, Geboes K, Vantrappen G, Beyls J, Kerremans R, Hiele 
M. Predictability of the postoperative course of Crohn’s disease. 
Gastroenterology. 1990;99:956-963.

	24.	 Best WR, Becktel JM, Singleton JW, Kern Jr. , F. Development of a 
Crohn’s disease activity index. National cooperative Crohn’s disease 
study. Gastroenterology. 1976;70:439-444.

	 25.	 Harvey RF, Bradshaw JM. A simple index of Crohn’s-disease activity. 
Lancet. 1980;1:514.

	26.	 Dindo D, Demartines N, Clavien PA. Classification of surgical com-
plications. a new proposal with evaluation in a cohort of 6336 
patients and results of a survey. Ann Surg. 2004;240:205-213.

	27.	 Bertin L, Crepaldi M, Zanconato M, et al. Advancing therapeutic 
frontiers: a pipeline of novel drugs for luminal and perianal Crohn’s 
disease management. Therap Adv Gastroenterol. 
2024;17:17562848241303651.

	28.	 D’Haens GR, Geboes K, Peeters M, Baert F, Penninckx F, Rutgeerts 
P. Early lesions of recurrent Crohn’s disease caused by infusion of 

https://doi.org/10.1093/ecco-jcc/jjae143


Journal of Crohn's and Colitis, 2025, Vol. 19, No. 9� 11

intestinal contents in excluded ileum. Gastroenterology. 
1998;114:262-267.

	29.	 Bak MTJ, Demers K, Hammoudi N, et al. Systematic review: 
patient-related, microbial, surgical, and histopathological risk fac-
tors for endoscopic post-operative recurrence in patients with 
Crohn’s disease. Aliment Pharmacol Ther. 2024;60:310-326.

	30.	 De Cruz P, Hamilton AL, Burrell KJ, Gorelik A, Liew D, Kamm 
MA. Endoscopic prediction of Crohn’s disease postoperative recur-
rence. Inflamm Bowel Dis. 2022;28:680-688.

	 31.	 Jenkinson PW, Plevris N, Siakavellas S, et al. Temporal trends in surgical 
resection rates and biologic prescribing in Crohn’s disease: a popula-
tion-based cohort study. J Crohns Colitis. 2020;14:1241-1247.

	32.	 Grellier N, Kirchgesner J, Uzzan M, et al. ; ERIC Study group. Early 
ileal resection in Crohn’s disease is not associated with severe long-
term outcomes: the ERIC study. Aliment Pharmacol Ther. 
2024;60:1388-1397.

	33.	 Sampietro GM, Corsi F, Maconi G, et al. Prospective study of long-
term results and prognostic factors after conservative surgery for 
small bowel Crohn’s disease. Clin Gastroenterol Hepatol. 
2009;7:183-191; quiz 125.

	34.	 Romeo S, Neri B, Mossa M, et al. Diagnostic yield of small bowel 
capsule endoscopy in obscure gastrointestinal bleeding: a real-world 
prospective study. Intern Emerg Med. 2022;17:349-358.

	35.	 Petruzziello C, Calabrese E, Onali S, et al. Small bowel capsule 
endoscopy vs conventional techniques in patients with symptoms 
highly compatible with Crohn’s disease. J Crohns Colitis. 
2011;5:139-147.

	36.	 Solberg IC, Vatn MH, Høie O, et al. ; IBSEN Study Group. 
Crohn’s disease: results of a Norwegian population-based ten-
year follow-up study. Clin. Gastroenterol Hepatol. 
2007;5:1430-1438.

	37.	 Lazarev M, Huang C, Bitton A, et al. Relationship between prox-
imal Crohn’s disease location and disease behavior and surgery: a 
cross-sectional study of the IBD Genetics Consortium. Am J Gas-
troenterol. 2013;108:106-112.

	38.	 Rutgeerts P, Geboes K, Vantrappen G, Kerremans R, Coenegrachts 
JL, Coremans G. Natural history of recurrent Crohn’s disease at 
the ileocolonic anastomosis after curative surgery. Gut. 
1984;25:665-672.

	39.	 Rivière P, Vermeire S, Irles-Depe M, et al. Rates of postoperative 
recurrence of Crohn’s disease and effects of immunosuppressive and 
biologic therapies. Clin Gastroenterol Hepatol. 2021;19:713-720.
e1.

	40.	 De Cruz P, Kamm MA, Hamilton AL, et al. Crohn’s disease man-
agement after intestinal resection: a randomised trial. Lancet. 
2015;385:1406-1417.


	Active Content List
	1. Introduction
	2. Materials and methods
	3. Results
	4. Discussion
	Author contributions
	Funding
	Conflicts of interest
	Data availability


