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HIGHLIGHTS

* 695 patients with colorectal anastomosis were included. The anastomotic leak (AL) rate was 6.6%

« Twelve pre-/intra-operative variables were analysed as potential independent risk factors for AL.

* Age, albumin, additional bowel resection, manual anastomosis and distance from the anal verge were associated with AL.
« A predictive model was created to stablish the risk of anastomotic leak for a given patient.
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anastomotic leak risk.

Background. In advanced ovarian cancer surgery, there is rather limited published evidence, drawn from a
small sample, providing information about risk factors for anastomotic leak.

Methods. Eight hospitals participated in this retrospective study. Data on 695 patients operated for ovarian

Keywords: . . . . . ; :
Anastomotic leak cancer with primary anastomosis were included (January 2010-June 2018). Twelve pre-/intraoperative variables
Ovarian cancer were analysed as potential independent risk factors for anastomotic leak. A predictive model was created to stab-
Risk factors lish the risk of anastomotic leak for a given patient.

Results. The anastomotic leak rate was 6.6% (46/695; range 1.7%-12.5%). A total of 457 patients were included
in the final multivariate analysis. The following variables were found to be independently associated with anas-
tomotic leakage: age at surgery (OR 1.046,95% CI 1.013-1.080, p = 0.005), serum albumin level (OR 0.621, 95% CI
0.407-0.948, p = 0.027), one or more additional small bowel resections (OR 3.544, 95% CI 1.228-10.23, p =
0.019), manual anastomosis (OR 8.356, 95% CI 1.777-39.301, p = 0.007) and distance of the anastomosis from
the anal verge (OR 0.839, 95% CI 0.726-0.971, p = 0.018).

Conclusions. Due to the low incidence of AL in ovarian cancer patients, a restrictive stoma policy based on the
presence of risk factors should be the actual recommendation. Hand-sewn anastomosis should be avoided.
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1. Introduction

Cytoreductive surgery is the cornerstone of advanced ovarian cancer
treatment and often requires the performance of a modified posterior
pelvic exenteration (MPE) or colorectal resection, ideally followed by
an end-to-end colorectal anastomosis with the aim of optimal
cytoreduction [1,2]. One of the most challenging complications of this
procedure is anastomotic leak (AL), which is considered a life-
threating situation. With a reported incidence between 1.24% and 9%
in ovarian cancer patients [3-14], AL makes any adjuvant postoperative
treatment challenging and thus has a negative impact on overall prog-
nosis [15].

Diverting ileostomy (DI) has been proposed as a protective resource
to reduce the incidence and consequences of AL, even though studies
suggest that they do not reduce actual leak rates but only reduce the
rates of complications such as sepsis, the need for re-laparotomy etc.
[11]. Furthermore, DI is related to dehydration, malnutrition and renal
impairment determined by a high outflow debit, as well as complica-
tions related to prolapse or stricture [14]. The reversal of the stoma is
also associated with a potential range of surgical complications, but
most importantly, the stoma cannot be reversed in all patients due to

Table 1
Demographic, pathological and surgical details for the whole group of patients.
Variable n =695
n (%)
Centre
A 126 (18.1)
B 169 (24.3)
C 100 (14.4)
D 83 (11.9)
E 64 (9.2)
F 61 (8.8)
G 60 (8.7)
H 32 (4.6)
Disease status
Initial diagnosis 561 (80.7)
Relapse 134 (19.3)
FIGO - stage
Il 29 (4.2)
11 418 (60.1)
I\ 114 (16.4)
Unknown (relapse) 134 (19.3)
Binary histology
High grade 634 (91.8)
Low grade 57 (8.2)
Histotype
Serous 572 (82.4)
Endometrioid 49 (7)
Mucinous 15(2.2)
Clear cells 22 (3.2)
Others® 36 (5.2)
Performance status ECOG
0 414 (64.3)
1 212 (32.9)
2 14 (2.2)
3 4(0.6)
Other procedures performed (apart from rectosigmoid resection)
Appendicectomy 412 (59.3)
Omentectomy 507 (73)
Lymphadenectomy 392 (56.4)
Diaphragm stripping 329 (47.3)
Splenectomy 213 (30.7)
Bladder or ureteric resection 43 (6.2)
Cholecystectomy 70 (10.1)
Other® 83 (11.9)

FIGO: International Federation of Gynecology and Obstetrics; ECOG: The Eastern Cooper-
ative Oncology Group.

2 Including: mixed tumour, undifferentiated, germinal, granulosa, carcinosarcoma and
germinal tumours.

" Including distal pancreatectomy, debulking of the porta hepatis, partial liver resection,
stomach curvature, lateral extended endopelvic resection (LEER), abdominal wall and
pleural resection.

longer-term antiangiogenetic maintenance treatment etc. [16,17]. DI af-
fects self-image and has been associated with serious psychological ef-
fects and a decrease in quality of life (QoL) [18]. The ghost ileostomy
(GI) has been previously described in ovarian cancer [19], presenting
the advantages of DI but without its drawbacks and minimizing the im-
pact of faecal peritonitis in the case of leakage [19-24].

The use of DI has been based on the risk factors taken from the colo-
rectal surgery literature: adverse medical condition (e.g. malnutrition, se-
vere heart disease, steroid use), obesity (BMI > 30), intra-operative
bleeding >1 L, difficult pelvic dissection, inadequate blood supply, a posi-
tive air leak test, incomplete doughnut rings and evidence of potential in-
traoperative adverse events related to the stapled colorectal anastomosis,
such as excessive tautness, bleeding, hematoma or anastomosis close to
the anal verge [25-27]. Nevertheless, to date, there is no clear indication
regarding which cases would and would not benefit from DI [28].

In advanced ovarian cancer surgery, there is rather limited published
evidence, drawn from a small sample, providing information about risk
factors for anastomotic leak, such as serum albumin <3 g/dL, multiple
bowel resections, distance to the anal verge and a long operating time
[3,6,15], but in the end, an individual decision-making process deter-
mines whether a diverting ileostomy, a terminal colostomy or primary
anastomosis will be performed. The present retrospective, multicentre
study aims to assess the incidence, risk factors and outcome of anasto-
motic leaks after colorectal anastomosis in ovarian cytoreductive sur-
gery procedures.

2. Material & methods

This is a retrospective, multicentre cohort study that included eight
cancer centres across three European countries. After approval was ob-
tained from the local ethics committee, a retrospective review was con-
ducted in all patients who underwent cytoreductive surgery for primary
advanced or relapsed ovarian cancer with colorectal resection and anas-
tomosis between January 2010 and June 2018. Those patients with end
colostomy or end ileostomy, as well as those for whom relevant infor-
mation was missing, were excluded from this analysis (Fig. 1).

The following demographic and pathological variables were re-
corded: newly diagnosed or relapsed disease, International Federation
of Gynecology and Obstetrics (FIGO 2014) stage, histotype, tumour
grade (binary classification) and performance status (ECOG). Further-
more, extended surgical procedures, such as omentectomy, lymphade-
nectomy, appendicectomy, diaphragmatic stripping, splenectomy,
partial liver resection, bladder/ureteric resection or gall bladder re-
moval, were evaluated and recorded.

The following preoperative risk factors for AL were analysed: age at
surgery, Body Mass Index (BMI), diabetes, smoking status, steroid use
(defined as chronic use of corticosteroids due to diseases such as severe
asthma, sarcoidosis, ulcerative colitis or rheumatoid arthritis), previous
whole pelvic radiotherapy, neoadjuvant chemotherapy, previous use of
bevacizumab (defined as last course administration in the last 2 months
before colorectal resection), preoperative serum albumin level and op-
erative risk assessed according to the American Society of Anesthesiol-
ogy (ASA) score.

Intraoperative risk factors for anastomosis leakage included surgical
time, additional non-colorectal bowel resection, type of anastomosis
(stapled, hand sewn), use of stomas, distance from the colorectal anas-
tomosis to the anal verge, result of a leakage test (bubble test), esti-
mated blood loss, red blood intraoperative transfusion and use of
HIPEC (Intraperitoneal hyperthermic chemoperfusion).

2.1. Statistical analysis

Clinical data were summarized as means (SD) in the case of contin-
uous variables and as relative and absolute frequencies in the case of
categorical variables. Logistic regression was carried out to assess and
identify risk factors. Finally, because patients from the same hospital
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Inclusion criteria:
- Cytoreductive surgery

- Primary advance or relapsed ovarian cancer
- Colorectal resection and anastomosis

\4

695 patients identified

Exclusion criteria:

- End colostomy

- End ileostomy

- Relevant information missing

238 cases excluded:
unavailable information for at least
one of the variables included in the

multivariate analysis

457 patients included in the

multivariable logistic regression model

Fig. 1. Flow diagram.

are more likely to share risk factors with each other than with those
from other hospitals, the logistic regression was extended with the
“Hospital” variable as a random effect with a random intercept to cor-
rect for non-independence of the data. The discrimination power of
the logistic regression model was summarized using the c-index, and
the model was validated by employing bootstrapping (500 repetitions).
P <0.05 was considered to indicate statistical significance (2-tailed test).
R software (version 3.5.1) and the packages rms (version 5.1-2), clickR
(version 0.4.20) and Ime4 (version 1.1-18-1) were used for the descrip-
tive and inferential analyses. A risk model score based on the multivar-
iate logistic regression analysis of preoperative and intraoperative risk
factors to establish the risk of AL was created.

3. Results
3.1. Patient baseline characteristics (Table 1)

Between January 2010 and June 2018, a total of 695 patients were in-
cluded. In 561 cases (80.7%) it was a first diagnosis of cancer, and in 134
cases (19.3%) the surgery was performed because of relapsed disease.
The most common FIGO stage was IlI, with 481 patients (60.1%),
followed by stage IV (16.4%). Most of the tumours were classified as
high grade (91.8%) and of the serous histotype (82.4%). The vast major-
ity of patients (97.2%) had a good performance status of ECOG 0-1. Ad-
ditional surgical procedures included appendectomy (n 418; 59.3%),
omentectomy (n 507; 73%), 73%), lymphadenectomy (n 392; 56.4%), di-
aphragm stripping (n 329; 47.3%), splenectomy (n 213; 30.7%), bladder
or ureteric resection (n 43; 6.2%) and gall bladder resection (n 70;
10.1%). Note that most of the procedures were previously performed
in patients with relapsed ovarian cancer. Patient- and tumour-related
characteristics are presented in Table 1.

3.2. Anastomotic leak-related risk factors (Table 2)

The average incidence of AL was 6.6% (46/695; range 1.7%-12.5%).
The preoperative risk factors of those patients who experienced an AL

and those who did not were as follows: age at surgery (57.8 years vs
61.4 years), BMI (25.1 kg/m? vs 25.6 kg/m?); diabetes (5.6% vs 6.3%);
smoking status (15.3% vs 11.1%); chronic use of corticosteroids (5.7%
vs 4.4%); previous history of radiotherapy (0.7% vs 2.2%); previous neo-
adjuvant chemotherapy (26.4% vs 21.7%); previous treatment with
bevacizumab (7.2% vs 2.2%); serum albumin level (3.8 g/dl vs 3.7 g/dl)
and ASA score (I 5.1% vs 4.4%; 11 70.2% vs 63%; 111 24.4% vs 28.2%; IV
0.3% vs 4.4%).

Regarding the description of intraoperative risk factors between AL
and no-AL patients, they were the following: operating time
(349.2 min vs 395.5 min); additional bowel resection (large bowel:
19.9% vs 19.6%; large and small bowel: 9.1% vs 13%; small bowel >1
8.4% vs 15.2%); type of anastomosis (stapled anastomosis + reinforcing
suture: 34.3% vs 19.6%; stapled: 62.1% vs 71.7%; hand sewn: 3.6% vs
8.7%); positive leakage test (1.6% vs 4.8%); distance from the anastomo-
sis to the anal verge (8.8 cm vs 8.5 cm); use of a stoma (ghost ileostomy
7.2% vs 4.4%; ileostomy 15.9% vs 32.6%); estimated blood loss (564.4 mL
vs 637.1 mL); intraoperative red blood transfusion (1.7 units vs
1.4 units) and HIPEC use (8.9% vs 13%).

3.3. Multivariate analysis (Table 3)

A total of 238 cases were excluded because of unavailable informa-
tion for at least one of the variables included in the multivariable logistic
regression model, so that only 457 patients were finally included in the
multivariate analysis (Fig. 1). The following variables were found to be
independently associated with anastomotic leakage: age at surgery
(OR 1.046, 95% CI 1.013-1.080, p = 0.005), serum albumin level (OR
0.621, 95% C1 0.407-0.948, p = 0.027), one or more additional small
bowel resections (OR 3.544, 95% CI 1.228-10.23, p = 0.019), manual
anastomosis (OR 8.356, 95% CI 1.777-39.301, p = 0.007), and distance
of the anastomosis from the anal verge (OR 0.839, 95% CI 0.726-0.971,
p = 0.018). Regarding discrimination power, the model showed a raw
c-index of 0.73 and a cross-validated c-index of 0.64. A risk model
score APP based on an Excel sheet was created to determine the risk
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Table 2
AL related risk factors.

Table 3
Multivariable logistic regression model.

Variable Total No leak Anastomotic C-Index 0.73 Validated C-Index Estimate Odds Confidence P-value
n= n =649 leak 0.64 Ratio Interval
695 n =46 95%

Centre, n (%) (Intercept) -6.563 0.001 [0, 1.091] 0.053
A 126 119 7(5.6) [1.013,

B 169 163 6(3.5) Age at surgery (years) 0.045 1.046 1.080] 0.005
C 100 92 8 (8) 5 ) [0.930,

b 83 76 7(8.4) BMI (Kg/m?) 0002 0998 . 1 0.95
E 64 56 8 (12.5) . [0.263,

E 61 55 6(9.8) Diabetes -0.050 0.951 3.443] 0.94
G 60 59 1(1.7) . [0.235,

H 1 29 3(9.4) Neoadjuvant chemotherapy -0.632 0.532 1204] 0.13

Pre-operative . [0.407,

Age at surgery (years), mean (SD) 57.8 614 (11.5) Albumin serum level (g/dI) -0476 0.621 0.948] 0.027

(11.9) Additional bowel resection

BMI (kg/m?), mean (SD) 25.1(49) 256 (49) No 1 -

Diabetes, n (%) 36 (5.6) 3(6.3) [0.303,

Smoking, n (%) 85(153)  4(11.1) Large bowel 0.294 0745 63 0.52

Steroid use, n (%) 28 (5.7) 2 (44) [0.469,

Previous pelvic radiotherapy, n (%) 4(0.7) 1(2.2) Large and Small bowel 0379 1461 4.553] 0.51

Neoadjuvant chemotherapy, n (%) 171 10 (21.7) N [1.228,

(264) Small bowel (21) 1265 3544 | 023] 0.019
Use of bevacizumab, n (%) 47 (7.2) 1(2.2) . . . [0.844,
Albumin serum level (g/dL), n (%) 38(08)  3.7(08) Operating time (min, log) 0827 2288 o0 0.10
ASA score, n (%) Type of anastomosis
1 33(5.1) 2(44) Stapled anastomosis + reinforcing 1 B
Il 455 29 (63) suture
(70.2) [1.777,

- 158 13 (28.2) Hand sewn 2123 8.356 39301 0.007
(24.4) [0.841,

v 2(03) 2(44) Stapled 0.691 1996 40] 0.12

Intra-operative Stomas

Operating time (min), mean (SD) 349.2 395.5 (145.4) No 1 -

(130.3) . ) [0.060,

Additional bowel resection, n (%) Ghost ileostomy 1275 0.279 1.298] 0.10
No 406 24 (52.2%) [0.413,

(62.6%) Ileostomy -0.059 0.943 2.153] 0.89
Large bowel 129 9 (19.6%) . [0.322,

(19.9%) Use of HIPEC 0095 0909 5] 0.86
Large and Small bowel 59 (9.1%) 6 (13%) Distance of the anastomosis to the 0175 0.839 [0.726, 0.018
Small bowel (21) 55 (8.4%) 7 (15.2%) anal verge (cm) : : 0.971] .

Type of anastomosis, n (%) 10P transfusion (additional Red blood 0141 0.868 [0.697, 021
Stapled anastomosis + reinforcing suture 222 9 (19.6%) unit) ) . 1.081] i
Stapled (3:(')32'4) 33 (71.7%) BMI: Body Mass Index; ASA: American Society of Anesthesiologists; IOP: Intra-operative.

P (62.1%) e In bold means that the variable has been found statistically significant (p < 0.05).
Hand sewn 23 (3.6%) 4 (8.7%)

Leakage test, n (%)

Negative 564 40 (95.2%) cancer patients. This scenario limits a proper analysis of risk factors.
posit égﬁ"é{;)) ) (45%) The restrictions of previously published evidence are probably justified
ositive .bn .0/ . . .

Distance from anastomosis to anal verge (cm), 85 (33) 85 (24) by the S.IZE of the sample, its heterggenelty and/pr the small r'1umber. of
mean (SD) events in some of the cohorts, which may restrict the detection of risk

Stomas, n (%) factors.

No (7‘(1;9:7) 29 (63%) In order to bridge the gap, with regard to the sample size, we carried

Ghost ileostomy 47(72%)  2(44%) out a retrospectlve study mvolv.mg several cenFre.s dedicated to ad-

Heostomy 103 15 (32.6%) vanced ovarian cancer surgery to improve the' statistical power and per-

(15.9%) form a multivariate analysis. As the surgical technique may vary

Estimated blood loss (cc), mean (SD) 5644  637.1(438.1) between centres, the hospital of origin was considered a random effect

) ] (323.3) with a random intercept to correct for the non-independence of the data

LOP transfusion (Red blood units), mean (SD) 1701.7) 14(16) in the multivariate analysis. The reason for this design is given by the
HIPEC, n (%) 58 (8.9%) 6 (13%) .

BMI: Body Mass Index; ASA: American Society of Anesthesiologists; IOP: Intra-operative.

of AL in individual patients by applying the logistic regression formula
(Annex I, available at https://oaa.app.link/LrSzCkpZoT).

4. Discussion

AL represents a challenging scenario after colorectal anastomosis
and has been associated with high morbidity and mortality rates, wors-
ening the outcome in ovarian cancer patients [15]. The reported inci-
dence of AL is lower in ovarian cancer patients than in colorectal

low incidence of leakage in ovarian cancer. Finally, 695 patients were in-
cluded, which represents the largest published sample to date. Only
pre- and intraoperative factors were evaluated because they may influ-
ence the decision to perform DI; in contrast, postoperative risk factors
are not considered in this decision. Several variables which have been
previously reported to increase the risk of anastomotic leak and some
additional factors which differ between colorectal and ovarian cancer
patients were included. For an accurate analysis, 457 patients were in-
cluded in the final multivariable logistic regression model. The other pa-
tients were excluded because of unavailable information for at least one
of the variables included in the model. Some factors, such as chronic use
of corticosteroids, previous pelvic radiotherapy or use of bevacizumab,
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were also excluded from the multivariate model because of their low in-
cidence or because of unavailable information in other cases.

Age at surgery, serum albumin level, multiple small bowel resection,
hand sewn anastomosis and distance to the anal verge were identified
as independent factors associated with AL in the multivariate analysis.
Note that the older the patient was, the higher the risk of leak found
(OR 1.046, 95% CI 1.013-1.080, p = 0.005): an increase in age of
1 year was associated with an increase of 1.046 in the odds of anasto-
motic leakage. Elderly patients have a theoretical deficit in the healing
process and usually present multiple comorbidities that may condition
aleak. Serum albumin indicates the patient's nutritional status and is re-
duced after inflammatory episodes such as surgery or acute stress
events. A relation between albumin serum level and AL was also
found. As the serum albumin level increases (better nutritional status),
the risk of AL decreases (OR 0.621, 95% CI 0.407-0.948, p = 0.027): an
increase of one unit of serum albumin levels was associated with a de-
crease of 0.62 in the odds of anastomotic leakage. Additional small
bowel resection (>1) was related to AL (OR 3.544, 95% CI 1.228-10.23,
p = 0.019): small bowel resection was associated with an increase of
3.54 in the odds of anastomotic leakage compared with not having
had any additional bowel resection. No statistical association was
found between AL and additional large bowel resection or additional
large and small bowel resection. From our point of view, this could be
explained by the heterogeneity of this variable. Given the fact that
hand-sewn anastomosis increases AL rates approximately 8-fold (OR
8.356, 95% CI 1.777-39.301, p = 0.007): manual anastomosis was asso-
ciated with an increase of 8.36 in the odds of anastomotic leakage com-
pared with using both anastomosis techniques. According to these
results, stapled anastomosis seems to be justified as an elective tech-
nique to prevent AL. Regarding the distance of anastomosis from the
anal verge, as it increases, the risk of AL decreases (OR 0.839, 95% CI
0.726-0.971, p = 0.018): an increase in 1 cm in the distance from the
anal verge was associated with a decrease of 0.84 in the odds of anasto-
motic leakage, this being one of the factors to be considered for protec-
tive measures such as GI or DI In addition to BM], diabetes, neoadjuvant
chemotherapy, operating time and intraoperative transfusion, neither
the use of DI (OR 0.943; CI 95% 0.413-2.153) nor that of GI (OR 0.279;
C1 95% 0.06-1.298) were associated with AL. In consequence, the use
of a stoma cannot be recommended by itself in order to diminish the in-
cidence of leakage. With an intraoperative use of 9.22%, HIPEC was not
identified as an independent risk factor related to AL (OR 0.909; CI
95% 0.322-2.565). To present our results from a practical point of
view, we created a predictive model based on the multivariate analysis
to determine the risk of AL at the end of the surgery (Annex I). Notwith-
standing, a prospective validation of this predictive model is needed for
its clinical application.

In previous studies, a serum albumin level < 3 g/dL and multiple
bowel resections were reported as potential risk factors associated
with AL in ovarian cancer patients [3,5]. Additional risk factors, such as
prior pelvic radiation, anastomosis <5 cm from the anal verge, a failed
leak test or contamination of the pelvis with stool, have also been iden-
tified in patients who underwent colorectal resection. Nevertheless, this
analysis was performed in a heterogeneous cohort of patients including
only up to 70% of ovarian cancer patients [27]. Regarding the use of DI,
based on the presence of risk factors, extended operating time and in-
creased length of rectosigmoid resection have been associated with
the decision to perform a DI in ovarian cancer [11]. Nonetheless, in
this study the authors reported that some major risk factors, such as
the distance of the anastomosis from the anal verge, could not be cor-
rectly evaluated owing to unavailable data. In the most recent publica-
tions about this topic, the same group of authors reported that no AL
risk factor could be identified (except for a weak higher AL rate in the
case of multiple bowel resections without a statistically significant in-
crease) [6]; on the other hand, the presence of additional large bowel re-
section was found to be related to a higher risk of AL (OR 7.23: CI 95%
1.04-50.39; p = 0.046) [15]. In recent studies, the use of HIPEC has

been a major concern regarding a possible AL, and this fact has led to
a high rate of stoma use [37]. HIPEC was not identified as an indepen-
dent risk factor related to AL. This should be borne in mind in order
not to exceed the use of stomas for this reason and considering that
some positive evidence from a clinical trial has been published recently
[37].

Regarding the use of DI, it has been traditionally recommended in
patients with a “high risk” of leak, although its use is not standardized
in the management of advanced ovarian cancer. From previously pub-
lished studies, there is not enough evidence to establish a clear indica-
tion for DI use based on the presence of risk factors [3-14]. The
performance of DI has been supported by its theoretical decrease of
the AL rate. To date, DI has demonstrated a reduction in the severity of
AL consequences but not a decrease in the incidence of AL in ovarian
cancer [11]. DI is related to a higher morbidity and to a decrease in
QoL [18]. GI has been proposed as an alternative to DI, presenting the
advantages of DI without its potential drawbacks [19]. Despite all previ-
ously exposed, there is no clear indication about which cases would and
which would not benefit from DI or GI [29-36].

Concerning the limitations of the study, the retrospective nature of
the study might have led to variance in interpretation of the data col-
lected from multiple centres, as well as patients with missing variables.
We want to highlight that the key to avoiding AL is to practice a good
surgical technique at the moment of anastomosis. One of the major lim-
itations of the previous and present studies consists of the “not possible
to measure” factors: achieve a good arterial vascularization, poor ve-
nous blood return and free-tension-free anastomosis. Lastly, even
though the patients' characteristics are homogeneous, the sample size
might still be too small to reach strong results, and conclusions should
therefore be interpreted with caution.

In conclusion, due to the low incidence of AL in ovarian cancer pa-
tients, a restrictive stoma policy based on the presence of risk factors
should be the actual recommendation. Hand sewn anastomosis should
be avoided. In the absence of risk factors, conservative management or
the use of GI should be recommended. For patients with any of the iden-
tified risk factors, the most reasonable option would be to perform a GI
as it presents the advantages of DI without its drawbacks, minimizing
the impact of faecal peritonitis in the case of a leak and avoiding a
stoma in those patients without AL. In case of a combination of risk fac-
tors, such as elderly patients after multiple bowel resection associated
with low albumin serum levels and/or a short distance from the anasto-
mosis to the anal verge, DI should be considered according to the
surgeon's criteria. However, a prospective, multicentre study is needed
to corroborate these results.

Supplementary data to this article can be found online at https://doi.
org/10.1016/j.ygyno.2019.03.241.
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