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ABSTRACT

Introduction: Anastomotic leakage (AL) is a complication of colorectal surgery with an incidence that varies from 2 to 19%.
There are numerous studies in the literature on the identification of risk factors (RF).

Objective: To carry out a descriptive characterization of the institutional results and to establish the rate of AL and its
associated RF.

Design: Retrospective, longitudinal study, based on a prospective database. Material and methods: Series of consecutive
patients operated on for colorectal pathology with primary anastomosis, with or without diverting stoma, between 2017 and
2020. Forty-eight patients were excluded because they did not meet the basic data of the database (albumin, weight, size).
Results: One hundred-eleven patients (55.8% men, mean age: 66.7 years) were included. The most frequent surgical
indications were colorectal cancer in 83 patients (74.7%) and diverticular disease in 18 (16.2%). The AL rate was 12.6% and
the overall mortality was 4.5%, higher in patients with AL (14.8% vs. 3%). AL was 7.2% in colocolic anastomosis, 3.6% in low
colorectal anastomosis and 1.8% in ileocolic anastomosis. The relevant RFs were: hypoalbuminemia (3.6 + 0.7), BMI (>30.1),

male gender (8/14 patients; 57.1%).

Conclusions: Similar results to other international studies were evidenced. Hypoalbuminemia, BMI >30, male gender, and
surgical time >3 hours were found to be associated with a high rate of AL.
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INTRODUCTION

Anastomotic leakage (AL) after gastrointestinal surgery
is a serious postoperative event that leads to significant
morbidity and mortality.

Postoperative leak rates are frequently used as an in-
dicator of the quality of the surgical care provided. The
comparison of rates between institutions depends on the
use of standard definitions and measurement methods of
AL Its incidence varies widely in different publications,
ranging between 1.8 and 19%.? This wide range is due
in part to variability of concepts and definition of AL,
the inclusion criteria considered in the publications and
the differences in the type of resection and anastomosis.
The classic risk factors (RF) associated with AL include
rectal surgery (height of the anastomosis), neoadjuvant
treatment, male gender, transfusions, comorbidities such
as obesity (BMI > 30) or malnutrition, smoking and al-
cohol consumption, as well as ASA ( American Score
of Anesthesiologists) > 2.5 AL can cause sepsis, reope-
rations and, in some cases, associated mortality. Some
studies, such as the one by Parthasarathy et al. in 2017,
show that AL is more frequent in young patients.

'The objective of this study is to evaluate the RFs, such
as hypoalbuminemia, type of surgery, type of anasto-
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mosis, BMI, hospital stay, surgical time, among others,
associated with AL presented by patients undergoing
colorectal surgery (right colectomy, left colectomy, seg-
mental resection, Dixon operation) during the period Ja-
nuary 2017-December 2020, and to compare with inter-
national studies.

MATERIALAND METHODS

This is a retrospective longitudinal study, of a prospec-
tive database of patients operated on by the Colorectal
Surgery team of the Sanatorio Adventista del Plata, bet-
ween January, 2017 and December, 2020. A review of
electronic and physical clinical records was carried out
to build a database in Excel®. Patients with incomplete
data in the medical records were excluded.

In this work, as in that of Lépez-Kostner, et al.> AL is
defined as that presented by patients who, in the context
of an abnormal postoperative period, present: 1) leaka-
ge of intestinal content through the drains or the surgi-
cal wound, or a fistula to a neighboring organ; 2) rein-
tervention and intraoperative confirmation of AL due to
presence of leakage, localized collection or generalized
peritonitis or 3) computed tomography showing contrast
leakage, collection or peranastomotic air bubbles.

RESULTS

Of 159 patients obtained from the database, 48 were ex-
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cluded for not meeting the inclusion criteria, thus lea-
ving 111 for the study. Their demographic and surgical
data are shown in Table 1. The mean age was 66.7 years
and 55.8% were men. The surgical indication was colo-
rectal cancer in 74.7% of the patients, diverticular di-
sease in 16.2% and other types of tumors in the rest.
The vast majority of operations were elective (79.2%).
The type of resections is shown in Table 1.

Of 111 patients operated on and included in this study,
14 (12.6%) had an AL. Colocolic anastomosis was the
one with the highest incidence, reaching 7.2% (Table 1).
The median time to certify the diagnosis of AL from
the day of surgery was 4.1 (2-7) days.

Regarding the RFs, the male gender had a higher in-
cidence (57.1%). Furthermore, patients with AL had a
lower mean age (61 + 13.5 vs. 67 + 12.6 years), a higher
mean BMI (30.1 vs. 27) and a lower mean albuminemia
(3.6 £ 0.7 vs. 4 £ 0.6 g/d). Thirty-five percent of patients
with AL had ASA 3-4 compared to 19% of those who
did not present this complication.

In relation to overall mortality, 3 patients died in this
series, of which 2 had AL, dying from other causes (e.g.
septic shock).

Surgical time was on average greater than 3 hours in
57.1% of patients with AL and in 48.4% of those without
AL.

Regarding the associated pathologies and toxic habits,
Table 2 shows that arterial hypertension and smoking
were the most frequent in both groups.

DISCUSSION

The 12.6% rate of AL in this series is within the inter-
national standard values, which range from 2 to 19%, as
evidenced in various studies.>® The colocolic anastomo-
sis was the one that presented the highest incidence, re-
aching 7.2%; in ileocolic anastomoses it reached 1.8%
and in low colorectal anastomosis 3.6%. It is notewor-
thy that different studies have shown a higher percen-
tage of anastomotic fistula in the ileocolic anastomosis.
Mutfioz et al.,” reported leaks in 6.9% of ileocolic anasto-
mosis compare to in 4.5% of the colocolic.

The diagnosis of AL was made between 2 and 7 days
after surgery, which coincides with other reports.’”

In our series, as in others in the literature, the male
gender (57.1%) appears as a RF that shows a strong re-
lationship.®! This would probably be explained by the
difficulty generated by the anatomy of the narrower
male pelvis for performing, revising and/or reinforcing
an adequate anastomosis.’’ At the time of surgery it is
also important to take care of perfusion and microcircu-
lation, since preserving the vascularization of the intes-

TABLA 1: PATOLOGIAS Y HABITOS TOXICOS POR GRUPO
CON DA Y SIN ELLA

Pacientes sin DA Pacientes con DA

HTA 53 HTA 9
TBQ 21 TBQ 5
Transfusiones 12 DBT 4
previas

DBT 11 OH 2
HDB 11 Hipotiroidismo 1
Hipotiroidismo 10 Epilepsia 1
DLP 9 IRC 1
ACV 3 FA 1
OH 2 ACV 1
IAM 2 HDB 1
FA 1

Parkinson 1

Epilepsia 1

tinal segment is essential for success. Special attention
and meticulousness must be paid when manipulating the
vascular arcades and also is necessary to avoid disten-
sion, twisting or unnecessary section of the vessels du-
ring surgery. The intraoperative use of dyes such as indo-
cyanine green, conventional Doppler ultrasound or laser
Doppler ultrasound have been described as aids to iden-
tify the site of best irrigation and guide the preparation
of anastomoses; however, the availability of these tools
remains a problem for their daily application.

Another recognized RF for AL is the height of the
anastomosis, especially when analyzing the colorec-
tal anastomosis. This coincides with most of the stu-
dies that focus on AL in this surgery.>""® According to
Trencheva et al.,'® an anastomosis less than 10 cm from
the anal margin (AM) is related with 13.9% AL com-
pared to 3% in those performed more than 10 cm from
the AM. Rullier et al.,’ reported that the risk of AL is
six times higher in anastomoses that are less than 5 cm
from the AM than in those above 5 cm. Among the re-
asons put forward to explain this association are the te-
chnical difficulty of working in the deep pelvis, the im-
possibility of placing reinforcement stitches in a very low
anastomosis, the deleterious effect of total resection of
the mesorectum on healing in addition to the need to
cut more blood vessels to movilize the colon to the pel-
vis. High ligation of the inferior mesenteric artery in-
creased the risk of AL by 3.8 times." The 12.6% rate of
AL in this series is within the international standard va-
lues, which range from 2 to 19%, as evidenced in various
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TABLA 2: DATOS DE PACIENTES (BIODEMOGRAFICOS)

Caracteristica

Edad (afios) media + DS

Sexo n (%) Masculino
Femenino

ASA I
I
[}
v

IMC <20
20-25
26-30
>30

Tipo de Cirugia Electiva
Urgencia

Tipo anastomosis Manual
Mecanica

Procedimiento

Hemicolectomia izquierda
Reseccién segmentaria
Cirugia de Dixon

Colectomia total

Patologia

Hemicolectomia derecha

Cancer colorrectal

n=111
66,7+12,9
62 (55,8 %)
59 (44,2 %)
6 (5,4 %)
81 (72,9 %)
21(18,9 %)
3 (2,7 %)
4 (3,6 %)
42 (37,8 %)
32 (28,8 %)
33 (29,7 %)
100 (90 %)
11 (9,9 %)
24 (21,6 %)
87 (78,3 %)
30 (27,02 %)
53 (47,4 %)
6 (5,4 %)
19 (17,1 %)
3(2,7 %)
83 (74,7 %)

Dehiscencia anastomosis

Enfermedad diverticular
Enfermedad inflamatoria
Sarcoma

PAF

GIST

Global

lleocolica

Colocdlica

Colorrectal baja

18 (16,2 %)
76,3 %
1(0,9 %
1(0,9%
1(0,9%
14/111 (12,6 %)
2/111 (1,8 %)
8/111 (7,2 %)
4/111 (3,6 %)

)
)
)
)

studies.>® The colocolic anastomosis was the one that
presented the highest incidence, reaching 7.2%; in ileo-
colic anastomoses it reached 1.8% and in low colorectal
anastomosis 3.6%. It is noteworthy that different studies
have shown a higher percentage of anastomotic fistula in
the ileocolic anastomosis. Mufioz et al.,” reported leaks
in 6.9% of ileocolic anastomosis compare to in 4.5% of
the colocolic.

The diagnosis of AL was made between 2 and 7 days

after surgery, which coincides with other reports.”

In our series, as in others in the literature, the male
gender (57.1%) appears as a RF that shows a strong re-
lationship.®* 'This would probably be explained by the
difficulty generated by the anatomy of the narrower
male pelvis for performing, revising and/or reinforcing
an adequate anastomosis.’ At the time of surgery it is
also important to take care of perfusion and microcircu-
lation, since preserving the vascularization of the intes-
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tinal segment is essential for success. Special attention
and meticulousness must be paid when manipulating the
vascular arcades and also is necessary to avoid disten-
sion, twisting or unnecessary section of the vessels du-
ring surgery. The intraoperative use of dyes such as indo-
cyanine green, conventional Doppler ultrasound or laser
Doppler ultrasound have been described as aids to iden-
tify the site of best irrigation and guide the preparation
of anastomoses; however, the availability of these tools
remains a problem for their daily application.

Another recognized RF for AL is the height of the
anastomosis, especially when analyzing the colorec-
tal anastomosis. This coincides with most of the stu-
dies that focus on AL in this surgery.>"® According to
Trencheva et al.,'® an anastomosis less than 10 cm from
the anal margin (AM) is related with 13.9% AL compa-
red to 3% in those performed more than 10 cm from the
AM. Rullier et al.,’? reported that the risk of AL is six
times higher in anastomoses that are less than 5 cm from
the AM than in those above 5 cm. Among the reasons
put forward to explain this association are the technical
difficulty of working in the deep pelvis, the impossibili-
ty of placing reinforcement stitches in a very low anas-
tomosis, the deleterious effect of total resection of the
mesorectum on healing in addition to the need to cut
more blood vessels to mobilize the colon into the pelvis.
High ligation of the inferior mesenteric artery increased
the risk of AL by 3.8 times."

'The impact on hospital stay is very considerable. In our
teamwork, patients with an uneventfull postoperative
period had an average stay of 5 + 4.7 days vs. 12.8 + 9.2
days in patients with leaks. This length of stay is consi-
derably shorter when compared to other centers, where it
is prolonged from 10.7 days in patients without a leak to
27.9 days in those with a leak.”®

According to Rullier et al.,’? obesity is associated with
AL. Converserly, Choi et al.,'” and also Vignali et al.,'
in prospective studies that included almost 3,500 pa-
tients undergoing colorectal resection, did not find obe-
sity as a RF. 'The discrepancy between these studies
could be related to the inclusion of low rectal anastomo-
ses. It seems logicalthat the risk of AL increases due to
the difficulties involved in proper cleaning of the proxi-
mal end, as well as the tension and ischemia generated
by a short and thick mesocolon.

In 2018, Zaimi et al.”? carried out a study on patients
undergoing primary resection of colorectal cancer, in
which they reported that patients older than 80 years of
age presented leakage in 4.9% and those younger than
60 years of age in 6.4%, concluding that advanced age
exerts a protective effect on anastomotic leakage, which

does not agree with the results of our study.

As in this study, different investigations have shown
that hypoalbuminemia (albumin <3.5 g/dL) is an inde-
pendent RF for AL.**"42021 Some reserchers demonstra-
ted a better surgical outcome in malnourished patients
with an adequate enteral caloric intake for 7 to 10 days
before the operation, which highlights the importance of
preoperative nutritional optimization.”

Regarding the ASA score, Buchs et al.? found in the
univariate analysis that an ASA 2 3 is associated with
an increased risk of AL. On the contrary, for Mufioz
et al.,” there were no statistically significant differences
in the risk when evaluating the ASA score, which has
historically been considered a RF of surgical complica-
tion. Therefore, using the ASA score as a predictive fac-
tor could become controversial.

In our study, an overall mortality rate of 4.5% (5/111
patients) was evidenced, which for patients with AL rea-
ched 14.8% (2/14 patients) and for those without AL 3%
(3/99 patients). Mufioz et al.” reported a mortality of 28
vs. 0.4%, respectively.

In our series, 57.1% of patients who developed AL had
a surgical time > 3 hours, a higher percentage than that
of the patients who did not have AL, who exceeded 3
hours of surgery in 48.4% of cases. This finding agrees
with other international study, which report a surgical
time greater than 186 minutes in most patients with AL
vs. 172 minutes in those without AL.”

In our experience, as in various studies, no relationship
has been found with previous pathologies and/or toxic
habits of the patient.

CONCLUSIONS

In this study, hypoalbuminemia, male gender, longer
surgical time, and BMI >30 were positive predictors of
AD development.

It is necessary to implement the measurement of the
height of the anastomosis to be able to study in the futu-
re what other studies have already shown on the decrea-
se in the rate of anastomotic leaks the greater the distan-
ce from the anastomosis to the anal margin.

It is important to be able to count on a protocolized
pre-surgical laboratory from admission (including al-
bumin, total proteins), in addition to basic data such as
height and weight, in order to have a more complete da-
tabase, to increase the number of individuals to be inclu-
ded in future studies.

It would be interesting to establish a national database
in order to carry out a more in-depth study of the rate of
dehiscence in our setting.
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