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Abstract
Purpose Defunctioning ileostomies reduce the consequences of distal anastomotic leakage following bowel resections.
Ileostomy reversal in itself, however, is associated with appreciable morbidity (3–40%) and mortality (0–4%). Despite being a
common teaching procedure, there is limited information on the impact of surgical proficiency levels on postoperative outcome.
Methods Adult patients undergoing closure of a defunctioning ileostomy between September 2008 and January 2017 were
identified from a surgical administrative database that was collected prospectively (n = 558). Baseline characteristics (age, ASA
score, BMI, health care insurance coverage) and closure techniques were recorded. Operation time, rate of bowel resection,
postoperative complications ranked by Clavien-Dindo classification and length of stay were analysed with respect to proficiency
levels (residents vs. consultants).
Results Two hundred three ileostomy reversals were performed by residents; 355 ileostomies were closed by consultants.
Operation time was considerably shorter in the consultant group (p < 0.001). Major postoperative complication rates however
were not different among the groupswhen adjusted for possible confounders (p = 0.948). The rate of anastomotic leakage was 3%
and the overall major morbidity rate was 11%.
Conclusion Operation time rather than surgical outcome and overall morbidity were affected by surgical proficiency levels.
Therefore, ileostomy reversal can be considered an appropriate teaching operation for young general surgery trainees.
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Introduction

Leakage of low colorectal, coloanal or ilealpouch-anal anasto-
moses is a severe complication leading to considerable morbid-
ity andmortality [1]. Defunctioning ileostomies are constructed
routinely in these cases to mitigate the associated clinical con-
sequences such as intraabdominal abscess formation which po-
tentially causes pelvic sepsis, prolonged postoperative stay, im-
paired quality of life or even higher recurrence of cancer [2, 3].
Loop ileostomies are also constructed whenever considered
necessary during emergency surgery including traumatic or

inflammatory bowel perforations with severe peritonitis, intes-
tinal haemorrhage or neonatal necrotizing enterocolitis [4].
Ileostomy closure, on the other hand, requires subsequent hos-
pital admission with overall postoperative morbidity rates rang-
ing from 3 to 40% and mortality from 0 to 4% [5, 6].

Today, surgical training is increasingly confronting with
rising demands such as providing high quality (i.e. low mor-
bidity), cost-effectiveness (in the era of diagnosis-related
group reimbursement) and decreasing operative exposure
due to work hour restrictions.

Resident participation in procedures is essential for surgical
education [7]. However, the call for high quality (i.e. low
morbidity) surgery and cost-effectiveness (in the era of
diagnosis-related group reimbursement) on the one hand, but
decreasing operative exposure due to work hour restrictions
on the other hand result in increasing educational demands.
Data on the safety of common general surgical procedures—
such as laparoscopic appendectomy (LA), cholecystectomy
(LC) or hernia repair (HR)—conducted by residents are con-
tradictory, mainly due to the shortcoming of inconsistently
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collected data and/or arbitrary defined postoperative compli-
cations [8–13]. However, Loiero and colleagues conducted a
well-designed Swiss trial with 2715 general surgeries on the
impact of residency training level on surgical quality by using
the comprehensive complication index (CCI) as a measure of
postoperative morbidity [14]. By adjusting for important con-
founders, they could not detect any difference in quality out-
come in respect to proficiency level. These results lead the
authors to the statement that patient safety in general surgery
represented by LA, LC and HR performed by surgical trainees
is established [15].

Ileostomy reversal is generally considered a simple proce-
dure and therefore a typical teaching procedure for young
residents learning the construction of a proper bowel anasto-
mosis. Our institutional approach of applying hand sewn tech-
niques offers ideal prerequisites for surgical trainees to gain
confidence with intestinal wall suturing before being
confronted with more complex procedures. So far, there is
only little evidence on the impact of surgical training level
on postoperative outcome. The aim of this study was therefore
to compare postoperative morbidity of ileostomy reversal per-
formed by either consultants or residents (surgical trainees).

Methods

All consecutive adult patients undergoing closure of a
defunctioning ileostomy between September 2008 and
January 2017 were identified from a prospectively collected
surgical administrative database. Patients were included inde-
pendently of the underlying disease or the indication for con-
structing a loop ileostomy. Patient and treatment characteris-
tics were retrospectively collected from patient records. All
procedures performed were in accordance with the standards
of the institutional ethical committee and with the 1964
Helsinki declaration and its later amendments or comparable
ethical standards.

Baseline characteristics included age, sex, bodymass index
(BMI), American Society of Anaesthesiologists (ASA) classi-
fication, health insurance coverage (private vs non-private),
co-morbidities such as smoking, diabetes mellitus, immuno-
suppression or cancer as the primary disease as well as the
type of primary surgery and indications for primary (cancer,
diverticulitis, inflammatory bowel disease, ileus) or secondary
diversion (complications following primary surgery, i.e. anas-
tomotic leakage).

Operative data included operative time, median time to
ileostomy closure, proficiency levels (resident vs. consultant),
operative technique (end-to-end, end-to-side, side-to-side
anastomosis), the need for meticulous adhesiolysis, bowel re-
section or performing a midline incision as well as median
length of hospital stay. Postoperative morbidity and mortality
were ranked by the Clavien-Dindo classification [16]. Those

with a Clavien-Dindo score ≥ 3 were considered as major. For
patients who developedmore than one complication, eachwas
counted. The following complications were recorded: surgical
site infections (SSI), urinary tract infections (UTI), pneumo-
nia, intraabdominal abscesses (confirmed by abdominal imag-
ing and requiring interventional drainage) as well as anasto-
motic leakage or bowel obstruction (either temporary obstruc-
tion requiring reinsertion of a nasogastric (NG) tube, nil per os
and pharmacological treatment or manifest obstruction, i.e.
ileus, requiring reoperation).

According to our standard protocol, ileostomy reversal is
usually performed 8–12 weeks after construction, except for
cases with severe stoma-related problems (recurrent acute re-
nal failure, dehydration, electrolyte disturbances and severe
skin problems). The reversal is performed either by a consul-
tant or a resident supervised by a board-certified senior sur-
geon or consultant (depending on the insurance type of the
patient and the severity of the case). In detail, patients with a
complicated course after primary surgery, patients needing
laparotomy or difficult cases with complex parastomal hernias
and/or dense adhesions are predominantly operated by a se-
nior or consultant surgeon. We usually perform a peristomal
incision. The stoma is dissected from the mucocutaneous
junction and delivered from the rectus sheath and peritoneal
cavity by sharp dissection. Ileostomies are usually closed
extraperitoneally in an end-to-end fashion by a single layer
of interrupted 4-0 Vicryl sutures (Gambee technique [17]),
either as hemi-anastomosis or in case of segmental bowel
resection as full-anastomosis. Rectus sheaths are closed.
After inserting a subcutaneous drain, the skin is closed by
interrupted sutures. NG-tubes are removed after surgery and
patients initiated a liquid diet until first bowel movements,
followed by a normal diet.

According to distribution, descriptive data were reported as
median with interquartile range or median +/− standard devi-
ation. Continuous variables were analysed using the Mann-
Whitney U test or the independent T test according to the
distribution. Categorical variables were analysed with the
chi-square-test or Fisher’s exact test. A p value ≤ 0.05 was
considered to be statistically significant for all the analyses
performed with IBM SPSS Statistics, version 24.0 (IBM
Corp., NY, USA).

Results

Between September 2008 and January 2017, 558 adult pa-
tients underwent ileostomy reversal. Approximately two
thirds were male (61.8%), median age was 63 years (20–93),
median BMI was 24.9 kg/m2 (15.5–51.1) and the most com-
mon ASA scores were 2 or 3 (97.7%). One hundred one pa-
tients (18.1%) reported a history of smoking habitually, 69
patients (12.4%) were diagnosed with type 2 diabetes mellitus
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and 32 patients (5.8%) were under immunosuppression. Two
hundred seventy-five patients (49.3%) had a history of colo-
rectal cancer. One hundred seventy-six patients (31.5%) re-
ceived neoadjuvant and 171 received adjuvant treatment ac-
cording to the individual tumour stage (30.6%). One hunderd
twenty-one patients (21.7%) had private health insurance cov-
erage (Table 1).

The initial creation of a loop ileostomy during major sur-
gery was planned in 380 (68.1%) patients, whereas loop
ileostomy was performed in 178 patients (31.9%) in an emer-
gency setting. Most of these latter cases were due to colon
perforation or anastomotic leakage. We performed 482
(86.4%) primary open surgeries, 382 (68.5%) colorectal resec-
tions, 157 (28.1%) primary or secondary loop ileostomies and
19 (3.4%) small bowel resections. Indications for the con-
struction of a defunctioning ileostomy were low anterior rec-
tum resections due to cancer (43.7%), anastomotic leakage
(14.9%), diverticulitis (10.4%, most cases in terms of perfo-
rated diverticulitis with peritonitis), inflammatory bowel dis-
ease (9.1%) and ileus (8.4%) (Table 2).

Median time to ileostomy closure was 225 days (3–1693)
with a median operation time of 93 min (23–614). A
peristomal incision was adequate in all but 49 cases, in which
conversion to a midline laparotomy was necessary due to
massive adhesions (8.8%). Five hundred thirty-two (95.5%)
stoma reversals were constructed by an end-to-end, 3 (0.6%)
by an end-to-side and 22 (3.9%) by a side-to-side anastomo-
sis. (Table 3).

Overall morbidity according to Clavien-Dindo classifica-
tion was 45.2% (Table 4). For patients suffering from more
than one complication, each event was calculated separately
which resulted in a higher number of total events per classifi-
cation category. Major complications, i.e. a Clavien-Dindo
score ≥ 3, occurred in 61 patients (10.9%). Seventeen patients
(3.0%) developed an anastomotic leakage requiring reopera-
tion. Twelve patients (2.2%) developed an ileus, all but one
(treated by endoscopic decompression) needed a reoperation.
Two patients (0.4%) died, one of septic multiorgan failure due
to an anastomotic leakage with faecal peritonitis, the other one
of severe postoperative pneumonia. With regard to infectious
complications, the rate for both superficial and deep surgical
site infections was 13.6%. 2.9% of patients developed a uri-
nary tract infection, 0.9% pneumonia. Five patients (0.9%)
required a percutaneous drainage due to intraabdominal ab-
scess formation (Table 4).

Two hundred three (36.4%) patients were operated by res-
idents and 355 (63.6%) ileostomies were closed by senior
surgeons (board certified) or consultants (Table 5). One hun-
dred twenty-one patients had private health insurance cover-
age on the condition that the operation was performed by the
Chief of Department or one of his consultants. There was no
significant difference in baseline characteristics (age, ASA
score, BMI, smoking habit, diabetes, immunosuppression)

between both groups. Operation time (94 vs. 76 min, p <
0.001) and hospital stay (6 vs. 7 days, p < 0.001) differed
significantly. Residents needed longer for the operation,
whereas patients treated by consultants stayed longer in hos-
pital. Forty-four (89.8%) laparotomies were done by consul-
tants, 5 (10.2%) by residents (p < 0.001) All ileostomy clo-
sures performed by residents were constructed by an end-to-
end anastomosis with interrupted Vicryl sutures using the
Gambee technique, either by direct closure or following a
segmental resection. Consultants decided to perform an end-
to-side anastomosis in 3 cases and a side-to-side reconstruc-
tion in 22 cases (p = 0.001). No differences were detected in
terms of adhesiolysis or segmental bowel resection. With re-
gard to surgical site infections, leakage rate or bowel obstruc-
tion showed equal results in both groups. When focusing on
postoperative complications according to the Clavien-Dindo
classification, there was a significant difference with more
grade 1 and 2 complications (37.4 vs. 28.6%), more grade

Table 1 Clinical patient data

Features

Number of patients (n, %) 558 (100)

Age (years; median (min-max)) 63 (20–93)

Gender (n, %)

Male 345 (61.8)

Female 213 (38.2)

Health insurance coverage (n, %)

Private 121 (21.7)

Non-private 437 (78.3)

BMI (kg/m2; median (min-max)) 24.9 (15.5–51.1)

Smoking habit (yes/no) 101 (18.1)/457 (81.9)

Diabetes mellitus (yes/no) 69 (87.6)/489 (12.4)

Immunosuppression (yes/no) 32 (5.8)/526 (94.3)

Cancer patient (yes/no) 275 (49.3)/283 (50.7)

Neoadjuvant therapy (n, %)

None 382 (68.5)

RCTx 161 (28.8)

CTx 9 (1.6)

RTx 6 (1.1)

Adjuvant therapy (n, %)

None 385 (69.0)

RCTx 5 (0.9)

CTx 165 (29.5)

RTx 1 (0.2)

Missing 2 (0.4)

ASA score (n, %)

1 9 (1.6)

2 318 (57.0)

3 227 (40.7)

4 4 (0.7)
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3a and 3b complications (31.8 vs. 18.2%), three out of four
grade 4a complications, all grade 4b complications and both
deaths occurring in the consultant cohort (p = 0.032, Table 5).

In a further analysis, we decided to exclude patients with
non-private insurance status primarily operated by a consul-
tant and/or patients requiring laparotomy (Table 6). These
parameters were considered surrogate markers for difficult
cases/more complex surgeries and thus possible confounders

beyond patients’ baseline characteristics. There were no dif-
ferences detected regarding age, ASA score, the percentage of
smokers or patients with diabetes and the need for immuno-
suppression. Operation time and length of hospital stay
remained significantly different. We observed a trend of more
bowel resections performed by residents (46 vs 35.2%, p =
0.071). Higher numbers of minor postoperative complications
(Clavien-Dindo grade 1 and 2) were recorded in the consultant
cohort and thereby maintained a statistically significant differ-
ence in overall morbidity (p = 0.001, data not shown).
However, when focusing on major complications (Clavien-
Dindo grade ≥ 3), this difference dissolves (p = 0.948)
(Table 6).

Discussion

Faecal diversion drastically reduces the number of symptom-
atic dehiscences of colorectal, coloanal or ilealpouch-anal
anastomoses [2]. Besides the risk of stoma-related complica-
tions (dehydration, acute renal failure, parastomal hernia, sto-
ma prolapse, severe parastomal skin alterations), as well as the
fact that up to 25% of defunctioning stomata become perma-
nent [18, 19], ileostomy closure is associated with a high rate
of morbidity ranging from 3 to 40% and mortality from 0 to
4% [5, 6]. Up to 10% of major complications were reported in
a large series of more than 5000 ileostomy reversals [20].
Differences in study design, heterogeneity in study

Table 4 Ileostomy closure—morbidity and mortality

Features

Number of patients (n, %) 558 (100)

Readmission rate (n, %) 8 (1.4)

Ileus (n, %)

Temporary 75 (13.4)

Manifest 12 (2.2)

Anastomotic leakage (n, %) 17 (3.0)

Infectious complications (n, %)

Surgical site infection 76 (13.6)

Urinary tract infection 16 (2.9)

Pneumonia 5 (0.9)

Intraabdominal abscess 5 (0.9)

Clavien-Dindo Classification (n, %)

Grade 1 102 (18.3)

Grade 2 89 (15.9)

Grade 3a 6 (1.1)

Grade 3b 44 (7.9)

Grade 4a 4 (0.7)

Grade 4b 5 (0.9)

Grade 5 2 (0.4)

Table 2 Primary operation data

Features

Number of patients (n, %) 558 (100)

Primary operation (n, %)

Rectum resection 228 (40.9)

Defunctioning Ileostomy (primary or secondary) 157 (28.1)

Colon resection 115 (20.6)

Proctocolectomy 26 (4.7)

Small bowel resection 19 (3.4)

Hartmann reversal operation 13 (2.3)

Elective/emergency operation (%) 68.1/31.9

Open/laparoscopic technique (%) 86.4/13.6

Indication for ostomy (n, %)

Cancer 244 (43.7)

Anastomotic leakage 83 (14.9)

Diverticulitis 58 (10.4)

IBD 51 (9.1)

Ileus 47 (8.4)

Other 73 (13.1)

Missing 2 (0.4)

Table 3 Ileostomy closure—procedure related data

Features

Number of patients (%) 558 (100)

Time to closure (days; median (min-max)) 225 (3–1693)

Age (years; median (min-max)) 58.3 (18–87)

Immunosuppression (yes/no, %) 4.7/95.3

Surgeon (n, %)

Resident 203 (36.4)

Consultant 355 (63.6)

Operation time (mins; median (min-max)) 93 (23–614)

Anastomosis technique (number, %)

End-to-end 532 (95.5)

End-to-side 3 (0.6)

Side-to-side 22 (3.9)

Bowel resection (yes/no) 242 (43.4)/315 (56.5)

Adhesiolysis (yes/no) 255 (45.7)/303 (54.3)

Laparotomy (yes/no) 49 (8.8)/509 (91.2)

Length of stay (days; median (min-max)) 9.8 (3–79)
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Table 5 Comparative analysis—
resident vs. consultant Total Resident Consultant p value

Frequency (n, %) 558 (100) 203 (36.4) 355 (64.6)

Age (years; median (min-max)) 61 (20–86) 59 (18–87) n.s.

Health insurance coverage (n, %)

Non-private 203 (100) 234 (65.9)

Private 0 121 (34.1) p < 0.001b

ASA score (n, %) 558 (100)

1 + 2 114 (56.2) 213 (60)

3 + 4 89 (43.8) 142 (40) n.s.

BMI (kg/m2; n, %) 549 (100)

< 18 6 (3) 15 (4.3)

18–25 92 (45.5) 174 (50.1)

25–30 78 (38.6) 114 (32.9)

> 30 26 (12.9) 44 (12.7) n.s.

Smoking habit (n, %) 558 (100)

Yes 35 (17.2) 66 (18.6)

No 168 (82.8) 289 (81.4) n.s.

Diabetes mellitus (n, %) 558 (100)

Yes 28 (13.8) 41 (11.5)

No 175 (86.2) 314 (88.5) n.s.

Immunosuppression (n, %) 558 (100)

Yes 11 (5.4) 15 (4.2)

No 192 (94.6) 340 (95.8) n.s.

Operation time (min) 94 (40–202) 76 (23–614) p < 0.001a

Laparotomy (n, %) 558 (100)

Yes 5 (2.5) 44 (12.4)

No 198 (97.5) 311 (87.6) p < 0.001b

Adhesiolysis (n, %) 558 (100)

Yes 84 (41.4) 171 (48.2)

No 119 (58.6) 184 (51.8) n.s.

Bowel resection (n, %) 557 (100)

Yes 95 (46.8) 147 (41.5)

No 108 (53.2) 207 (58.5) n.s.

Type of anastomosis (n, %) 558 (100)

End-to-end 203 (100) 329 (93.0)

End-to-side 0 3 (0.8)

Side-to-side 0 22 (6.2) p = 0.001c

Length of stay (days; median (min-max)) 6 (3–52) 7 (3–79) p < 0.001a

Surgical site infection (n, %) 558 (100)

Yes 20 (9.9) 56 (15.8)

No 183 (90.1) 299 (84.2) n.s.

Leakage (n, %) 558 (100)

Yes 5 (2.5) 12 (3.4)

No 198 (97.5) 343 (96.6) n.s.

Ileus (n, %) 558 (100)

Yes 28 (13.8) 59 (16.6)

No 175 (86.2) 296 (83.4) n.s.

Clavien-Dindo (n, %) 558 (100)

Grade 1 38 (18.7) 64 (18.0)

Grade 2 20 (9.9) 69 (19.4)
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populations as well as inconsistency and incompleteness in
outcome reporting account for broad data variability [16, 21,
22]. Consequently, the interpretation (direct comparison) of
outcome data after ileostomy reversal remains demanding.
Through consistent data acquisition of postoperative compli-
cations, our series of 558 ileostomy reversals came up with an
overall morbidity of 45.2%. For patients suffering from any
postoperative complication according to the Clavien-Dindo
system, each event was calculated separately resulting in a
higher number of total events per classification category (es-
pecially grade 1 or 2 events). When focusing on major com-
plications, i.e. postoperative events with a Clavien-Dindo
score ≥ 3, we found 61 cases (11%) including 2 deaths
(0.4%). These results are in line with previous reports [5, 20].

Resident participation in surgical procedures is essential for
training, and it remains of major interest to examine quality of
surgery and safety of patients undergoing surgical procedures
in a teaching environment [14]. The demand for high surgical
quality (i.e. low morbidity) and cost-effectiveness in combi-
nation with working hour restrictions and a change in young
residents’ attitude to fully commit to the strenuous efforts of
surgical training (i.e. generation Y) impede the generation of
an appropriate organisational framework for surgical educa-
tion [23]. Nonetheless, large-scale resident involvement in
surgical procedures proved to be safe in the present setting
[14, 24].

Ileostomy reversal is considered a good learning model
to create intestinal anastomoses. As a commonly per-
formed procedure, it allows appropriate learning curves
for young trainees to become familiar with intestinal wall
suturing. It thereby represents an ideal bridge to more
complex bowel surgery. These considerations explain
our institutional approach to apply hand-sewn techniques.
Data on ileostomy closure remain controversial with re-
gard to proficiency levels in terms of postoperative out-
come. The HASTA trial, a randomized controlled multi-
centre study, investigated the best surgical technique for

closure of loop ileostomy. In the multivariate analysis of
potential confounders, surgeons’ training levels (40% of
closures were performed as teaching operation) did not
correlate with postoperative bowel obstruction rates, the
study’s primary endpoint [25]. Another study was con-
ducted in order to identify risk factors for reoperation
after ileostomy reversal. Anaemia remained the only risk
factor in multivariate analysis, whereas training levels of
participating surgeons did not have a relevant prognostic
value [26]. Luglio and colleagues analysed 298 ileostomy
closures which were performed by junior residents super-
vised by senior residents [27]. Postoperative complica-
tions were compared to the results of the HASTA trial,
which may be considered as a limitation as a matched
cohort for direct comparison of the cohort was missing.
Morbidity was found to be very low leading the authors to
argue, that a senior resident’s supervision might be suffi-
cient to avoid higher complication rates [27]. These re-
sults become partly contradicted by two consecutive
Dutch studies. The initial trial reported major morbidity
rates of 11% [28] that could have been significantly re-
duced to 4% by changing surgical proficiency levels [29].
Stoma reversal being performed or supervised by a spe-
cialized colorectal surgeon was found to be associated
with a lower risk of 30-day postoperative morbidity.
These results, however, should be interpreted with caution
as there is a relevant heterogeneity with regard to the type
of construction as well the anastomotic technique when
the two cohorts are compared [29].

In our comparative analysis on training levels, we de-
tected a significantly longer operation time in the resident
group (94 vs. 76 min, p < 0.001) representing the young
surgeons’ learning curve. Postoperative complications ac-
cording to the Clavien-Dindo classification did show sta-
tistical significance between both groups in overall mor-
bidity (p = 0.032). All but one Clavien-Dindo ≥ 4a (n =
10) complication was recorded in the consultant cohort,

Table 5 (continued)
Total Resident Consultant p value

Grade 3a 2 (2.2) 4 (3.8)

Grade 3b 15 (16.0) 29 (28.0)

Grade 4a 1 (0.5) 3 (0.8)

Grade 4b 0 (0.0) 5 (1.4)

Grade 5 0 (0.0) 2 (0.6) p = 0.032c

aMan-Whitney U test
b Exact test n. Fisher
c Qui-quadrat test
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emphasizing the difficulty of those cases that were pri-
marily operated by consultants (including all non-private
patients). Additionally, 89.9% of all laparotomies were
performed by consultants, a further surrogate marker for
complex procedures. Therefore, when adjusting for these
possible confounders, baseline characteristics remained
similar, but major postoperative morbidity was not found to
be still statistically different between both groups (p = 0.948).
Moreover, operation time was drastically reduced in the

consultant group from initially 76 min down to 64 min. We
detected a trend towards more bowel resections performed in
the resident group (p = 0.071). This might reflect the different
performance levels of our trainees’ preparation techniques
leading to serosal or transmural tears which require subse-
quent segmental resection.

In conclusion, our results extend previous observations
that ileostomy reversal in low-risk patients represents an
optimal teaching procedure for trainees to become

Table 6 Comparative analysis w/
o laparotomy—resident vs.
consultant (w/o non-private
cases)

Total Resident Consultant p value

Frequency (n, %) 306 (100) 198 (64.7) 108 (35.3)
Age (years; median (min-max)) 61 (20–86) 61 (18–87) n.s.
ASA score (n, %) 306 (100)
1 + 2 114 (57.6) 74 (68.5)
3 + 4 84 (42.4) 34 (31.5) n.s.
BMI (kg/m2; n, %) 302 (100)
< 18 5 (2.5) 3 (2.9)
18–25 90 (45.7) 59 (56.2)
25–30 76 (38.6) 33 (31.4)
> 30 26 (13.2) 10 (9.5) n.s.
Smoking habit (n, %) 306 (100)
Yes 34 (17.2) 18 (16.7)
No 164 (82.8) 90 (83.3) n.s.
Diabetes mellitus (n, %) 306 (100)
Yes 27 (13.6) 10 (9.3)
No 171 (86.4) 98 (90.7) n.s.
Immunosuppression (n, %) 306 (100)
Yes 9 (4.5) 4 (3.7)
No 189 (95.5) 104 (96.3) n.s.
Operation time (min) 93 (40–202) 64 (23–126) p < 0.001a

Adhesiolysis (n, %) 306 (100)
Yes 80 (40.4) 49 (45.4)
No 118 (59.6) 59 (54.6) n.s.
Bowel resection (n, %) 306 (100)
Yes 91 (46.0) 38 (35.2) n.s.
No 107 (54.0) 70 (64.8) p = 0.071b

Type of anastomosis (n, %) 306 (100)
End-to-end 198 (100.0) 104 (96.3)
Side-to-side 0 (0.0) 4 (3.7) p = 0.015b

Length of stay (days; median (min-max)) 6 (3–52) 7 (3–47) p = 0.001a

Surgical site infection (n, %) 306 (100)
Yes 20 (10.1) 14 (13.0)
No 178 (89.9) 94 (87.0) n.s.
Leakage (n, %) 306 (100)
Yes 5 (2.5) 2 (1.9)
No 193 (97.5) 106 (98.1) n.s.
Ileus (n, %) 306 (100)
Yes 25 (12.6) 17 (15.7)
No 173 (87.3) 91 (84.3) n.s.
Clavien-Dindo (n, %) 306 (100)
Grade 3a 2 (1.0) 1 (0.9)
Grade 3b 14 (7.1) 9 (8.3)
Grade 4a 1 (0.5) 1 (0.9)
Grade 4b 0 (0.0) 0 (0.0)
Grade 5 0 (0.0) 0 (0.0) n.s.

aMan-Whitney U test
b Exact test n. Fisher
c Qui-quadrat test
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confident with the construction of bowel anastomoses.
The application of one standard technique allows fast
and sustained learning curves. Supervision by an experi-
enced surgeon remains mandatory to obtain acceptable
postoperative morbidity rates.
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