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Abstract
A limited ileocaecal resection is the most frequently performed procedure for ileocaecal CD and different anastomotic 
configurations and techniques have been described. This manuscript audited the different anastomotic techniques used in a 
national study and evaluated their influence on postoperative outcomes following ileocaecal resection for primary CD. This 
is a retrospective, multicentre, observational study promoted by the Italian Society of Colorectal Surgery (SICCR), including 
all adults undergoing elective ileocaecal resection for primary CD from June 2018 May 2019. Postoperative morbidity within 
30 days of surgery was the primary endpoint. Postoperative length of hospital stay (LOS) and anastomotic leak rate were the 
secondary outcomes. 427 patients were included. The side to side anastomosis was the chosen configuration in 380 patients 
(89%). The stapled anastomotic (n = 286; 67%), techniques were preferred to hand-sewn (n = 141; 33%). Postoperative mor-
bidity was 20.3% and anastomotic leak 3.7%. Anastomotic leak was independent of the type of anastomosis performed, while 
was associated with an ASA grade ≥ 3, presence of perianal disease and ileocolonic localization of disease. Four predictors 
of LOS were identified after multivariate analysis. The laparoscopic approach was the only associated with a reduced LOS 
(p = 0.017), while age, ASA grade ≥ 3 or administration of preoperative TPN were associated with increased LOS. The side 
to side was the most commonly used anastomotic configuration for ileocolic reconstruction following primary CD resection. 
There was no difference in postoperative morbidity according to anastomotic technique and configuration. Anastomotic leak 
was associated with ASA grade ≥ 3, a penetrating phenotype of disease and ileo-colonic distribution of CD.

Keywords  Crohn’s disease · Inflammatory bowel disease · Ileocaecal resection · Colorectal surgery · National audit

Introduction

Crohn’s disease (CD) is a chronic inflammatory condition 
of the gastrointestinal tract and terminal ileum and caecum 
are the most commonly affected areas. Surgery can become 
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necessary in up to 80% of the patients, mainly for lack of 
response to medical management or complications such 
as strictures, abscesses or fistulae [1]. A limited ileocae-
cal resection is the most frequently performed procedure 
for ileocaecal CD and different anastomotic configurations 
and techniques have been described for restoration of the 
intestinal continuity, with the aim to minimise postoperative 
complications and clinical and surgical recurrence. The side 
to side anastomotic configuration has been reported to have 
a favourable profile in terms of postoperative CD recurrence 
[2] and a wide lumen stapled technique has been recom-
mended by surgical societies [3]. Ileocaecal resection for 
CD has a high reported rate of postoperative complications 
increased by risk factors such as malnutrition, active inflam-
mation or infection at the time of surgery [4] and immune 
suppression, with reported rates of intra-abdominal sepsis 
and anastomotic leak as high as 14–17%, respectively [5]. 
Moreover, repeated surgery for anastomotic related compli-
cations represent one of the main reasons for short bowel 
syndrome in CD [6] rather than multiple resections over 
time for surgical recurrence [7].

The Italian Society of Colorectal Surgery (SICCR) recently 
reported the results of a national multicentre study collecting 
benchmark data on surgical treatment of CD, highlighting sig-
nificant variations in practice [8]. This study audited the different 
anastomotic techniques used and evaluated their influence on post-
operative outcomes following ileocaecal resection for primary CD.

Methods

Study settings

The SICCR promoted the snapshot study “Current Status of 
Crohn’s Disease Surgery”, which is a retrospective, multi-
centre, observational study. A steering committee developed 
the study protocol following the STROBE checklist [9] and 
this was reviewed independently by the research board of 
the SICCR. Ethical approval was obtained from the promot-
ing centres and every participating hospital had a named 
Principal Investigator, liaising with the local ethics com-
mittee. Obtaining informed consent from the patients was 
deemed not necessary by the Ethics Committees in view of 
the retrospective nature of the study. Participating centres 
were invited directly and by an open call published on the 
SICCR website and also disseminated during a 2 months 
period via the society newsletter.

Eligibility criteria

All patients (aged 16 or older) undergoing elective ileocae-
cal resection for primary CD from 1st June 2018 to 31st May 

2019 were eligible for participation to the study. Patients 
undergoing proctocolectomy, proctectomy or segmen-
tal colectomy were excluded as were patients undergoing 
urgent or emergency surgery. Indication for surgery included 
limited terminal ileal disease, CD refractory to medical 
treatment, obstruction, internal fistulae and abscesses. All 
patients in whom an ileocolic anastomosis was not fashioned 
or it was protected by a diverting stoma were also excluded.

Study objectives

Postoperative morbidity within 30 days of surgery was 
the primary endpoint. Postoperative length of hospital 
stay (LOS) and anastomotic leak rate were the secondary 
outcomes.

Data collection

Collected data included: patients’ demographics, Montreal 
classification, preoperative medical treatment and indication 
for surgery, American Society of Anaesthesiologists (ASA) 
grade, operative details, surgical access and conversion rate, 
length of hospital stay, 30-day postoperative morbidity, read-
missions and reoperations.

The orientation of the two bowel ends for the ileocolic 
anastomosis was recorded as anastomotic configuration (end 
to end, side to side iso-peristaltic, side to side anti-peristal-
tic, end to side), whilst the suturing technique was either 
hand-sewn or stapled.

Postoperative morbidity was defined as any complication 
occurring during the hospital stay or within 30 days after 
surgery, whilst all readmissions were recorded up to 30 days 
after discharge.

Statistical analysis

Categorical variables are presented as frequency and per-
centages, and were compared using the Chi-square test or 
Fisher’s exact test, as appropriate. Continuous variables are 
presented as mean (± standard deviation) or median (range) 
according to their distribution, and were compared with the 
use of Student’s t test or the Mann–Whitney U test in case 
of normal or skewed distribution, respectively. To identify 
variables associated with binary outcomes, uni- and multi-
variable logistic regression analyses were performed. Vari-
ables having a p value equal to 0.10 or less at the univariate 
analysis were included in the multiple regression model. The 
Odds ratio (ORs) with a 95% confidence interval (CI) was 
estimated as measure of association. All reported p values 
were two-tailed, and p values of less than 0.05 were consid-
ered to be statistically significant. Statistical analysis was 
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performed using IBM SPSS Statistics for Windows, version 
25.0 (IBM Corp., Armonk, NY, USA).

Results

427 patients were included following exclusion of 30 
patients in whom no anastomosis was performed or it was 
protected by a diverting stoma. Patients’ details are reported 
in Table 1. There were no statistically significant differences 
in the preoperative BMI, phenotype of disease, perianal 
disease, and preoperative medical treatment amongst the 
groups. The side to side anastomosis was the chosen con-
figuration in 380 patients (89%). The stapled anastomotic 
(n = 286; 67%), techniques were preferred to hand-sewn 
(n = 141; 33%).

Overall morbidity and anastomotic leak rate

Eighty seven patients had postoperative complications 
(20.3%), with 36 complications being Dindo-Clavien 
class ≥ 3 (8.4%) and 16 anastomotic leaks (3.7%).

The incidence of postoperative complications in the 
patients having an anti-peristaltic side to side anastomosis 
was 23.4% compared to 16% for the iso-peristaltic side to 
side anastomosis (Table 2.), but this was not statistically 
significant. At multivariate analyses (Table 3) postopera-
tive morbidity was associated with an ASA grade ≥ 3.

Table 4 reports the morbidity profile of the anti-peri-
staltic and iso-peristaltic side to side anastomosis accord-
ing to stapled vs hand-sewn techniques. At multivariate 
analysis anastomotic leak (Table 5) was independent of 
the type of anastomosis performed, while was associated 
with an ASA grade ≥ 3, presence of perianal disease and 
ileocolonic localisation of disease (Montreal L = 3).

Other anastomotic techniques

The Kono-S anastomosis was performed in ten patients 
(2.3%) for ileocolic reconstruction. Only 1 patient (10%) 
in this group had a penetrating phenotype of disease com-
pared to 29.3% in all the included patients. No patients 
in the Kono-S group had perianal disease, compared to 
13.3% amongst all the included patients. Similarly a small 
proportion of patients in the Kono- S group were on ste-
roidal treatment at the time of the surgery (10%) compared 
to approximately one third (32.1%) of the overall patient 
population.

There was a high rate of postoperative morbidity (25%) 
and anastomotic leak (10%) in the group of patients receiv-
ing an end to side ileocolic anastomosis, but this did not 
reach statistical significance.

Ta
bl

e 
1  

A
na

sto
m

ot
ic

 c
on

fig
ur

at
io

ns
 in

 th
e 

42
7 

in
cl

ud
ed

 p
at

ie
nt

s

N
 n

um
be

r, 
M

 m
al

e,
 F

 fe
m

al
e,

 B
M

I b
od

y 
m

as
s i

nd
ex

, T
N

F 
tu

m
ou

r n
ec

ro
si

s f
ac

to
r, 

AS
A 

A
m

er
ic

an
 so

ci
et

y 
of

 a
na

es
th

es
io

lo
gi

sts
, M

on
tre

al
 L

1 
ile

al
, M

on
tre

al
 L

3 
ile

oc
ol

on
ic

A
na

sto
m

os
is

N
A

ge
M

:F
B

M
I

M
on

tre
al

 L
 st

ag
e

Pe
ria

na
l d

is
ea

se
Pe

ne
tra

tin
g 

ph
e-

no
ty

pe
St

er
oi

ds
A

nt
i-T

N
F

A
SA

 ≥
 3

Pr
ev

io
us

 su
rg

er
y

En
d 

to
 e

nd
17

 (4
%

)
44

 (1
7–

77
)

14
:3

22
 (1

4–
25

)
L1

 =
 9 

(5
3%

) 
L3

 =
 8 

(4
7%

)
3 

(1
7.

6%
)

6 
(3

5.
3%

)
6 

(3
5.

3%
)

3 
(1

7.
6%

)
3 

(1
7.

6%
)

6 
(3

5.
3%

)

Si
de

-to
-s

id
e 

is
o-

pe
ris

ta
lti

c
17

5 
(4

1%
)

43
 (1

6–
80

)
10

7:
68

23
 (1

4.
9–

35
)

L1
 =

 76
 (4

3.
4%

) 
L3

 =
 99

 (5
6.

6%
)

27
 (1

5.
4%

)
55

 (3
1.

4%
)

48
 (2

7.
4%

)
22

 (1
2.

5%
)

24
 (1

3.
7%

)
44

 (2
5.

1%
)

Si
de

 to
 si

de
 a

nt
i- 

pe
ris

ta
lti

c
20

5 
(4

8%
)

41
 (1

6–
81

)
12

5:
80

21
.4

 (1
5–

42
)

L1
 =

 68
 (3

3.
2%

) 
L3

 =
 13

7 
(6

6.
8%

)
26

 (1
2.

7%
)

53
 (2

5.
8%

)
75

 (3
6.

6%
)

17
 (8

.3
%

)
17

 (8
.3

%
)

61
 (2

9.
7%

)

En
d 

to
 si

de
20

 (4
.7

%
)

39
.5

 (1
9–

85
)

13
:7

21
 (1

7–
31

)
L1

 =
 10

 (5
0%

) 
L3

 =
 10

 (5
0%

)
1 

(5
%

)
10

 (5
0%

)
7 

(3
5%

)
3 

(1
5%

)
2 

(1
0%

)
9 

(4
5%

)

K
on

o-
S

10
 (2

.3
%

)
46

 (1
9–

77
)

2:
8

21
.8

 (1
7.

5–
29

.1
)

L1
 =

 7 
(7

0%
) 

L3
 =

 3 
(3

0%
)

0
1 

(1
0%

)
1 

(1
0%

)
1 

(1
0%

)
4 

(4
0%

)
1 

(1
0%

)

A
ll 

pa
tie

nt
s

42
7

42
 (1

6–
85

)
26

1:
16

6
22

 (1
4–

42
)

L1
 =

 17
0 

(3
9.

8%
) 

L3
 =

 25
7 

(6
0.

2%
)

57
 (1

3.
3%

)
12

5 
(2

9.
3%

)
13

7 
(3

2.
1%

)
46

 (1
0.

7%
)

50
 (1

1.
7%

)
12

1 
(2

8.
3%

)



152	 Updates in Surgery (2021) 73:149–156

1 3

LOS, readmissions and reoperations

Median LOS was 7 days (range 3–95). There were 17 
reoperations (4%) and 21 readmissions (4.9%), with 
details provided in Table 6. Four predictors of LOS were 
identified after multivariate analysis. The laparoscopic 
approach was the only associated with a reduced LOS 
(p = 0.017), while age, ASA grade ≥ 3 or administration 
of preoperative TPN were associated with increased 
LOS.

Discussion

The side to side was the most commonly used anastomotic 
configuration for intestinal reconstruction following ileocae-
cal resection for CD (89%) and stapled techniques (67%) 
were preferred over hand-sewn. We also found that both 
iso-peristaltic and anti-peristaltic orientations were com-
monly used, adding to the findings of the European Society 
of Coloproctology (ESCP) snapshot study on postoperative 
outcomes in CD, which did not differentiate between these 

Table 2   Postoperative outcomes according to anastomotic configuration

N number, LOS length of hospitals stay, AL anastomotic leak, Dindo ≥ 3 Dindo–Clavien grade 3 or higher complication, Reop reoperations, Read 
readmissions, I isoperistatic, A anti-peristaltic
* All anastomotic leaks required re-laparotomy apart from 4 that were treated conservatively (3 in the side to side-A group, 1 in the end to end 
group)

Anastomosis N Laparoscopy Conversion LOS Morbidity AL Dindo ≥ 3 Reop Read

End to end 17 (4%) 11 (64.7%) 2 (18.2%) 9 (6–17) 3 (17.6%) 1 (5.9%) 1 (5.9%) 0 1 (5.9%)
Side to side—I 175 (41%) 158 (90.3%) 11 (7%) 7 (3–92) 28 (16%) 4 (2.3%) 14 (8%) 7 (4%) 6 (3.4%)
Side to side—A 205 (48%) 133 (64.9%) 18 (13.5%) 7 (3–95) 48 (23.4%) 9(4.4%) 17(8.3%) 8 (3.9%) 13 (6.3%)
End to side 20 (4.7%) 2 (10%) 1 (5%) 7 (5–14) 5 (25%) 2 (10%) 3 (15%) 2 (10%) 0
Kono-S 10 (2.3%) 7 (70%) 1 (10%) 6 (4–14) 3 (30%) 0 1 (10%) 0 1 (10%)
All patients 427 311 (72.8%) 33 (7.7%) 7 (3–95) 87 (20.3%) 16 (3.7%)* 36 (8.4%) 17 (4%) 21 (4.9%)

Table 3   Univariate and 
multivariate analyses for 
postoperative morbidity

Morbidity

Variable Univariate analysis Multivariate analysis

OR 95% CI p OR 95% CI p

Sex 0,84 0.51–1.37 0,497
Age 1,01 1–1.03 0,053 1,010 0,99 -1,02 0,317
BMI 0,97 0.91–1.04 0,438
Asa grade ≥ 3 2,89 1.52–5.4 0,001 2,730 1,25—5,94 0,011
Perianal disease (yes) 0,6 0.25–1.26 0,206
Montreal L = 3 1,3 0.8–2.12 0,288
Montreal A 0,98 0.74–1.31 0,905
Montreal B 1,5 0.95–2.36 0,080 2,184 0,26—18,29 0,606
Montreal B = 3 1,43 0.86–2.34 0,163
Preoperative TPN 0,98 0.41–2.12 0,963
Preoperative steroids 0,94 0.56–1.54 0,801
Preoperative immunosoppression 1,06 0.48–2.15 0,878
Preoperative biologics 0,65 0.3–1.29 0,247
Laparoscopic approach (yes) 0,48 0.27–0.87 0,013 0,489 0,23—1,05 0,067
Conversion 1,83 0.8–3.93 0,131
Anastomosis type (All) 1,34 0.98–1.83 0,066 1,635 0,93—2,87 0,087
Anastomosis configuration (Side-to-

side vs. others)
0,82 0.41–1.75 0,585

Antiperistaltic vs. isoperistaltic 1,61 0.96–2.72 0,073
Handwsewn vs. stapled 1,27 0.77–2.08 0,339
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two anastomotic orientations [10], whilst our study reported 
a slightly higher rate of postoperative morbidity with the 
anti-peristaltic configuration, even if this did not reach sta-
tistical significance. Moreover, compared to the ESCP snap-
shot study, our results included a larger cohort of patients, in 
spite of focusing on primary CD resection only, which was 
decided in view of the known higher postoperative compli-
cations rate following recurrent CD surgery [11]. Our study 
reported a postoperative morbidity rate of 20.3%, with 8.7% 
of the patients having Dindo–Clavien class 3 or higher com-
plications, which calls attention to understanding the factors 
associated with a worse postoperative outcome.

Despite the possible associations with a higher rate of 
postoperative complications for the end to end ileocolic 
anastomosis [12] it has been previously reported that patients 
having an end to end anastomosis for intestinal reconstruc-
tion following CD surgery have better postoperative quality 

of life and reduced readmission to hospital at 2 years from 
surgery compared to the side to side anastomosis [13]. 
Moreover, the widely adopted denomination of the side to 
side anti-peristaltic anastomosis as “functional end to end 
anastomosis” has also been questioned by experimental stud-
ies evaluating peristalsis and bacteria at the anastomotic site 
[14]. In our cohort of patients, an end to end anastomosis 
was used in only 17 cases (4%). Additionally, a very small 
proportion of patients had a Kono-S ileocolic anastomosis 
formation (2.3%), which seemed to be preferred in patients 
at low risk for postoperative complications and recurrence, 
as no patient suffered from perianal disease and only one 
patient was affected by a penetrating phenotype of CD.

The high number of patients recruited and the multicentre 
design are the main strengths of our study, together with 
the focus on key performance indicators of CD surgery, 
outcomes which are often not so thoroughly audited as in 

Table 4   Postoperative outcomes of the 379 patients who received a side to side anastomoses (stapled vs. hand-sewn techniques)

N number, LOS length of hospitals stay, AL anastomotic leak, Dindo ≥ 3 Dindo–Clavien grade 3 or higher complication, Reop reoperations, Read 
readmissions

Anastomosis N Laparoscopy Conversion LOS Morbidity AL Dindo ≥ 3 Reop Read

Iso-peristaltic stapled 107 (28.2%) 99 (92.5%) 6 (6%) 7 15 (14%) 2 (1.8%) 9 (8.4%) 4 (3.7%) 4 (3.7%)
Iso-peristaltic Hand-sewn 68 (17.9%) 59 (86.7%) 5 (8.4%) 7 13 (19.1%) 2 (2.9%) 5 (7.3%) 3 (4.4%) 2 (2.9%)
Anti-peristaltic stapled 165 (43.6%) 97 (58.8%) 15 (15.4%) 6 37 (22.4%) 6 (3.6%) 13 (7.8%) 5 (3%) 11 (6.6%)
Anti-peristatltic hand-sewn 39 (10.3%) 36 (92.3%) 3 (8.3%) 7 11 (28.2%) 3 (7.7%) 4 (10.2%) 3 (7.7%) 2 (5.1%)

Table 5   Univariate and 
multivariate analyses for 
anastomotic leak

Anastomotic leak

Variable Univariate Multivariate

OR 95% CI p OR 95% CI p

Sex 0,35 0.08–1.09 0,101
Age 1,02 0.99–1.05 0,242
BMI 1,05 0.91–1.18 0,484
Asa grade ≥ 3 2,71 0.73–8.16 0,096 3,83 1,12—13,10 0,032
Perianal disease (yes) 3,14 0.96–9 0,041 3,14 1,02—9,66 0,046
Montreal L = 3 3,91 1.24–17.22 0,036 4,35 1,19—15,92 0,026
Montreal A 1,09 0.6–2.08 0,792
Montreal B = 3 1,43 0.48–3.93 0,499
PreoperativeTPN 0 0 0,988
Preoperative steroids 1,06 0.32–3.04 0,921
Preoperative immunosoppression 0,57 0.03–2.92 0,588
Preoperative biologics 0,35 0.02–1.79 0,317
Laparoscopic approach (yes) 0,78 0.24–3.49 0,711
Conversion 0,73 0.04–3.78 0,763
Anastomosis type (All) 1,3 0.67–2.39 0,424
Anastomosis configuration (Side-to-

side vs. others)
0,52 0.16–2.33 0,321

Antiperistaltic vs. isoperistaltic 1,96 0.63–7.35 0,269
Handwsewn vs. stapled 0,99 0.31–2.79 0,991
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cancer surgery. This national snapshot study also allowed 
collection of data on the use of laparoscopic surgery, which 
was the chosen approach in 72.8% of the patients with a 
conversion rate of 7.7%, similar to the experience reported 
in two specialist centres [15] including 538 patients with 
a 71.2% use of laparoscopy and 12.3% conversion rate. 
We reported an anastomotic leak in 3.7% of the patients, 
which compares favourably with published rates of 4.5% 
[16] when the ileocolic anastomosis is not protected by a 
diverting stoma. We found that anastomotic leak was associ-
ated with ASA grade ≥ 3, a penetrating phenotype of disease 
and ileo-colonic distribution of CD [17], which could guide 
the decision-making on when to fashion an ileostomy rather 
than a primary anastomosis.

Our study did not evaluate the extent of the mesenteric resec-
tion. Coffey et al. showed a significantly decreased surgical recur-
rence rate when incorporating a substantial portion of mesentery 
in the resected specimen [18]. While the mesentery is likely to 
play a pathogenic role in CD, it is also crucial for intestinal perfu-
sion, and extensive removal may compromise bowel tissue with 
concerns also regarding haemorrhagic dangers associated with 
division of the mesentery in patients with CD and potential need 
for increased length of resected bowel if larger mesenteric seg-
ments are excised [19]. Another limitation of our study is the 
self-reporting nature of the data collection and the retrospective 
design. Whilst the lack of statistically significant differences for 
the primary and secondary outcomes according to anastomotic 
technique or configuration might be due to the limited power of 
the study, it certainly highlights the need for multidisciplinary 
led decision making and patient centred approach, moving the 
focus from a single causative factor (i.e. anastomotic technique, 
preoperative treatment) to a multifactorial approach.

Conclusions

The side to side was the most commonly used anastomotic 
configuration for ileocolic reconstruction following primary 
CD resection. There was no difference in postoperative 

morbidity according to anastomotic technique and configu-
ration. Anastomotic leak was associated with ASA grade ≥ 3, 
a penetrating phenotype of disease and ileo-colonic distribu-
tion of CD.
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