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Methods: Descriptive retrospective cohort study of patients taken to colorectal surgery
with intestinal anastomosis, the objective is to estimate association between procalcitonin
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(≥2 ng/dl) as an early inflammatory marker and anastomotic leakage in a Coloproctological

Anastomotic fistula

Service of a highest level of health care hospital, between September 2017 and January 2019.

Colorectal surgery

Results: Cohort of 237 patients, 51% women (18–89 years), with multiple comorbidities in 81%

Procalcitonin

of patients, colon cancer was the most operated pathology (53.1%). Laparoscopic approach

Early detection

was the most applied 60.34%, colorectal anastomosis was the most frequently performed
(47.26%). Ileocolic anastomosis presented a higher frequency (43.75%-n:7) of dehiscence.
Anastomotic leakage was associated with a serum procalcitonin positive 3 days postoperatively (p-value <0.05). Patients with a positive result had 4.28 times higher risk of presenting
an anastomotic leak, compared to this risk in those patients with negative results 3 days
postoperatively, this association was statistically significant 95% CI (1.34–14.16); p value
<0.05.
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Conclusion: Anastomotic leakage is a source of morbidity in patients taken to intestinal
anastomosis. It’s necessary to guarantee an early diagnosis of this complication, prevent
abscesses and secondary peritonitis, providing adequate treatment and even reducing the
associated mortality. We recommend including the procalcitonin in the assessment protocol
on the third day of postoperative follow-up.
© 2020 Sociedade Brasileira de Coloproctologia. Published by Elsevier Editora Ltda. This is
an open access article under the CC BY-NC-ND license (http://creativecommons.org/
licenses/by-nc-nd/4.0/).

Procalcitonina como um marcador precoce na detecção de vazamento
anastomótico intestinal em um Hospital Universitário de Bogotá
r e s u m o
Palavras-chave:

Introdução: O vazamento anastomótico é uma complicação da anastomose intestinal, com

Fístula anastomótica

uma incidência de 2% a 7% em centros com experiência. Para conseguir uma detecção

Cirurgia colorretal

precoce, foram incluídos marcadores sorológicos como a Procalcitonina.

Procalcitonina

Métodos: Estudo de coorte descritivo e retrospectivo de pacientes submetidos à cirurgia col-

Detecção precoce

orretal com anastomose intestinal, cujo objetivo é estimar a associação entre os níveis de
procalcitonina (≥ 2 ng/dL) como marcador inflamatório precoce e vazamento anastomótico
em um Serviço de Coloproctologia de alto nível de atenção à saúde hospitalar, entre setembro de 2017 a janeiro de 2019.
Resultados: Coorte de 237 pacientes, 51% mulheres (18−9 anos), com múltiplas comorbidades
em 81% dos pacientes, sendo o câncer de cólon a patologia mais operada (53,1%). A abordagem laparoscópica foi a mais utilizada, em 60,34%, e a anastomose colorretal foi a mais
frequentemente realizada (47,26%). A anastomose ileocólica apresentou a maior frequência
(43,75%, n = 7) de deiscências. O vazamento anastomótico foi associado a procalcitonina
sérica positiva 3 dias após a cirurgia (p < 0,05). Pacientes com resultado positivo tinham
um risco 4,28 vezes maior de apresentar vazamento anastomótico, em comparação com
esse mesmo risco nos pacientes com resultado negativo 3 dias após a cirurgia, sendo essa
associação estatisticamente significativa, (IC95%:1,34−14,16); p < 0,05.
Conclusão: O vazamento anastomótico é fonte de morbidade em pacientes encaminhados
para anastomose intestinal. É necessário garantir o diagnóstico precoce desta complicação,
prevenir abscessos e peritonites secundárias, proporcionando tratamento adequado e até
mesmo reduzindo a mortalidade associada. Recomendamos incluir a procalcitonina no
protocolo de avaliação no terceiro dia de seguimento pós-operatório.
© 2020 Sociedade Brasileira de Coloproctologia. Publicado por Elsevier Editora Ltda. Este
é um artigo Open Access sob uma licença CC BY-NC-ND (http://creativecommons.org/
licenses/by-nc-nd/4.0/).

Introduction
Anastomotic leak is a complication of intestinal anastomoses
that despite perioperative preventive measures, has an incidence of 2%−7% in experienced centers.1 Several associated
factors have been reported including factors related to anastomosis such as type of anastomosis, perfusion and tension
of the suture. Others factors are associated with anastomotic
leak are type of surgery (emergency surgery), administration of
certain medication during the procedure the patient receives
medications that can potentially affect the anastomosis, and
factors associated with the patient such as diabetes, age,
gender, cancer, preoperative chemotherapy and other comorbidities that affect the outcomes.2
The anastomotic leak is known like one of the most
frequent complications in colorectal surgery. An early diagnosis is necessary to provide faster management and lower

impact on the morbidity and mortality of these patients.2
The incidence of leakage varies between institutions and the
anastomosed intestinal segment, literature reports the most
susceptible anastomoses is the low colorectal anastomosis,
occurring between 8%−14%,3 in some reports the morbidity
of this complication reach the 34%.4
In order to achieve early detection of intestinal fistula, different diagnostic methods have been investigated, without
achieving the expected efficacy. In recent years, the most commonly used serological markers for this purpose are C Reactive
Protein (PCR) and Procalcitonin.5

Research question
Is the procalcitonin ≥ 2 ng/dL as an early inflammatory marker
associated with the detection of intestinal anastomotic
leakage, in patients with intestinal anastomoses, in the
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Table 1 – Frequency of the clinic and laboratory variables of the patients with intestinal anastomosis between 2017 and
2019.
Variables
Female
Comorbidities
More than one comorbidity
Active cancera (immunosuppression)
Diabetes mellitus
Arterial hypertension
Chronic kidney disease
Chronic Gastritis
Familial Adenomatous Polyposis
Normal Body mass index
Program Surgery
Laparoscopic assessment
Positive for anastomotic leak in postoperative
Procalcitonin positive at 3rd postoperative day
Procalcitonin positive at 5th postoperative day*
Intraoperative diagnostic of intestinal anastomotic leak
Mortality
Re-operation
Out-patient control
Hospital readmission
Total

N
122
192
94
168
37
87
6
17
3
98
202
143
16
60
11
13
7
27
227
15
237

Percentage

Missing data, n%

51,48
81,01
48,96
70,89
19,27
45,31
3,12
8,85
1,56
41,35
85,23
60,34
6,75
25,32
29,73
86,67
2,95
11,39
95,78
6,33
100,00

0 (0%)
0 (0%)
0 (0%)
0 (0%)
0 (0%)
0 (0%)
0 (0%)
0 (0%)
0 (0%)
4 (1.69%)
0 (0%)
0 (0%)
0 (0%)
0 (0%)
0 (0%)
0 (0%)
0 (0%)
0 (0%)
0 (0%)
0 (0%)

Control procalcitonin in 37 patientsa , 1 case with HIV.

Coloproctological department of a highest-level Universitary
Hospital in Bogotá?

Objective
To estimate the association between procalcitonin (≥ 2 ng/dL)
as an early inflammatory marker and intestinal anastomotic leakage in the Coloproctological Service of the Hospital
Universitario Mayor − Mederi, between September 2017 and
January 2019.

Sample frame
The database of surgeries performed by the Coloproctology
Service of the Hospital Universitario Mayor − Mederi was used,
from which the patients in whom colorectal surgery with
intestinal anastomosis was performed between September
2017 and January 2019 were selected.

Selection criteria

Population and sample

Patients 18 years old of age were included, those who
underwent an intestinal anastomosis, performed by the
Coloproctology Service of the Hospital Universitario Mayor
– Mederi, during the period from September 1, 2017 to
January 31, 2019 and patients with serum procalcitonin measurement on the third postoperative day.
Exclusion criteria were thus established for patients who
underwent septic processes in organs outside the abdominal
cavity at the time of the surgical procedure, pregnant patients,
and patients with perforation of hollow viscus distal to the
intestinal anastomosis.

Reference population

Results

Patients undergoing intestinal anastomosis in the Coloproctological Service of the Hospital Universitario Mayor - Mederi,
between September 2017 and January 2019.

The studied population consisted of 237 patients treated surgically by the Coloproctological service at the Hospital
Universitario Mayor − Méderi.

Sampling frame

Demographic characteristics

The selection of the sample was consecutive or sequential of
the patients who met the selection criteria, between September 2017 and January 2019, until completing the appropriate
minimum sample size.

In this cohort, the female gender predominated 51.4% (n = 122)
and the patients with comorbidities (81%), with immunosuppression being more frequent; it was found active cancer
in 167 patients and retrovirus (HIV+) infection in pharmacolog-

Methodological aspects
Type of study
This is an observational cross-sectional study, of patients
surgically managed by the Coloproctological Service of the
Hospital Universitario Mayor − Mederi.
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Table 2 – Preoperative diagnosis of patients with an
intestinal anastomosis between 2017 and 2019.

Table 3 – Surgical procedure in patients with intestinal
anastomosis between 2017 and 2019.

Preoperative diagnosis

Surgical procedure

Colon cancer
Rectum cancer
Ileostomy owner
Colostomy owner
Complicated diverticular disease
treated with sigmoidectomy or
colostomy
Colonic perforation by endoscopy
Colonic Volvulus
Gynecologic tumor
Fournier Gangrene
Familial adenomatous polyposis
Appendicular tumor
Ulcerative Colitis
Colonic inertia
Synchronic colon tumor
Un-resectable rectal polyp
Missing data
Total

n

Percentage

126
33
28
8
8

53,16
13,92
11,81
3,38
3,38

7
6
5
5
3
3
2
1
1
1
0
237

2,95
2,53
2,11
2,11
1,27
1,27
0,84
0,42
0,42
0,42
0,00
100

ical management in 1 patient, followed by Diabetes Mellitus.
41% of patients were within range for a normal body mass
index, followed by overweight (35%) and grade 2 obesity (13%).
The Coloproctological service of this University Hospital handles a large volume of 85% scheduled surgery for oncological
purposes, although they also perform emergency surgical
management, including reoperations. A mortality of 9.95%
(n = 7) of the patients brought to intestinal anastomosis is
reported.
The characteristics of this cohort are described in Table 1.
Colon cancer was the most frequent oncological pathology
managed surgically (53.1%), followed by rectal cancer (13.9%),
cancer of gynecological origin (2.1%) that required intestinal
resection due to compromise and appendicular tumors (1.2%).
15.19% (n = 36) of the patients were taken to surgery for stomal
closure, in the context of treated colon cancer, post neoadjuvant rectal cancer and benign pathology such as diverticular
disease, among others described in Table 2.
The sigmoid colon (27.6%) was the intestinal segment
most frequently affected by gastrointestinal tumor pathology, followed by the ascending colon and rectum. Tumors in
the appendix and ileocecal valve, among others described in
Table 3, occurred less frequently.
The most widely applied surgical approach was the laparoscopic 60.34% (n = 143), with right hemicolectomy being the
most frequent procedure performed in this way in 19.83% (n
= 47) of the cases and in the open approach, it corresponded to
ileostomy closure in 21.52% (n = 51) of cases. 46.84% (n = 111)
of the patients were taken to surgery to close ostomies in the
context of treated colon cancer, post neoadjuvant rectal cancer and benign pathology such as diverticular disease, among
others.

Anastomotic leak according to the type of intestinal
anastomosis
Colorectal anastomosis was the most frequently performed
in 47.26% (n = 112) of patients in this cohort, the others are

Open closure of ileostomy
Laparoscopic right hemicolectomy
Open closure of colostomy
Laparoscopic sigmoidectomy
Laparoscopic closure of colostomy
Laparoscopic anterior rectal
resection
Laparoscopic left hemicolectomy
Laparoscopic low/ultralow rectal
resection
Others
Total colectomy + ileocecal
anastomosis + protective ileostomy
Open right hemicolectomy
Open left hemicolectomy
Open low/ultralow rectal resection
Open sigmoidectomy
Laparoscopic closure of ileostomy
Open anterior rectal resection
Open Total colectomy + ileocecal
anastomosis + distal
pancreatectomy + splenectomy
Missing data
Total

N

Percentage

51
47
32
28
27
15

21,52
19,83
13,50
11,81
11,39
6,33

7
6

2,95
2,53

5
5

2,11
2,11

5
2
2
2
1
1
1

2,11
0,84
0,84
0,84
0,42
0,42
0,42

0
237

0,0
100

described in Table 7. However, ileocolic anastomosis was the
one with the highest frequency 43, 75% (n = 7) of dehiscence,
within the group of patients with anastomotic leakage (Fig. 1).
The median age of presentation of patients undergoing intestinal anastomosis was 66 years, with a minimum
of 18 years and a maximum of 89 years. All patients underwent
procalcitonin test on the third postoperative day, reporting
a median of 0.71 (0.04−65.7), this top value is not explained
by chronic renal failure, which can generate false positives
(only 1 patient presented positive procalcitonin − value of 16
− without anastomotic leak) and one of them in terminal
stage presented anastomotic leak, the rest (4) were negative.
It should be noted that 5 of 6 patients with this pathology were
in stage 3 to 5 for chronic kidney failure. This top value was
presented in a patient without anastomotic leak or kidney
disease.
Control serum procalcitonin at 5 days was conditioned to
the patient’s clinical evolution; where in the context of an initial positive procalcitonin with an asymptomatic and clinically
stable patient, it was not taken. However, if the patient had
a stationary evolution or clinical deterioration, a sample was
taken for analysis in the laboratory.
Control serum procalcitonin at 5 days was taken
in 37 patients, reporting a median of 1 (0.22−15), with a
positive persistence in 11/37 patients, of whom additional
behaviors were taken (TAC [n = 3] and/or Surgery [n = 3]), confirming intra-operatively the anastomotic leak in 1 patient.
In the remaining 5 patients, the postoperative evolution was
satisfactory (Table 4).
The diagnosis of anastomotic leak was made with a
median on the sixth postoperative day. The median length of
stay was 4 days, with a minimum of 2 days, giving discharge
for a satisfactory postoperative evolution and a maximum
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Without anastomotic leak

With anastomotic leak

Colorectal anastomosis
Colocolonic anastomosis

Ileocolonic anastomosis
Ileoileal anastomosis
Ileocecal anastomosis

Fig. 1 – Frequencies of anastomotic leaks grouped by type of intestinal anastomosis.

Table 4 – Frequency of anastomotic leak grouped by type of intestinal anastomosis.
Anastomotic leak
(+)

Ileocolic anastomosis
Colorectal anastomosis
Ileoileal anastomosis
Colocolonic anastomosis
Ileocecal anastomosis
Total

Total
(-)

N

Percentage

8
4
2
1
1
16

50,00
25,00
12,50
6,25
6,25
100,00

of 77 days, this outrank value being explained by the management of anastomotic leak and subsequent reoperations in
specific cases.
Regarding follow-up, given by the number of days the
patient attended his postoperative control from the date of
surgery, a median of 7.5 days, a minimum of 2 and a maximum of 86 days, was reported. Follow-up time corresponds
to a median of 4 postoperative outpatient visits with a range
(1−14), which correspond to patients who had a postoperative complication and required stricter long-term control or
oncological follow-up based on their surgically treated disease, which explains this extreme value.
Taking into account that all the quantitative variables have
a non-normal distribution (Shapiro Wilk Test < 0.05), in Table 5
they are described by medians and percentiles. The medical
conduct in the hospital follow-up carried out by the treatment service in patients undergoing intestinal anastomosis,
was variable considering the patient’s clinical status and diagnostic suspicion according to their postoperative evolution;
where surgical management predominated 11.39% (n = 27) in
case of clinical or images based suspicion of anastomotic leak,
these patients were re-operated. In 13 patients, the anastomotic dehiscence was documented and the corresponding
surgical management was performed. In the remaining cases,
the intraoperative findings correspond to mechanical intestinal obstruction secondary to adhesions and intra-abdominal
collections with undamaged anastomosis.

N
78
108
26
8
1
221

Percentage
35,29
48,87
11,76
3,62
0,45
100,00

N
86
112
28
9
2
237

Percentage
36,29
47,26
11,81
3,80
0,84
100,00

In two patients, anastomotic leak was confirmed by contrast Computerized Tomography (CT), leading to reoperation,
and finally, in 1 patient, partial dehiscence of an ultralow colorectal anastomosis was evidenced by recto-sigmoidoscopy,
performing local drainage of the perianastomotic collection
and clinical surveillance with a satisfactory evolution without
reintervention.
The association between procalcitonin (≥ 2 ng/dL) as an
early inflammatory marker and intestinal anastomotic leakage was described as follows, the presence of anastomotic
leakage is associated with a positive serum procalcitonin
3 days postoperatively p-value < 0.05, this association being
statistically significant (Table 6).
Patients in whom a positive serum procalcitonin was
documented 3 days postoperatively have a 4.28 fold risk of presenting an anastomotic leak, compared to the risk of those
patients with negative serum procalcitonin on the third postoperative day, this association is statistically significant with
a 95% Confidence Interval (1.34–14.16) and a p-value < 0.05.
The 56.25% of the patients with anastomotic leak had a positive procalcitonin 3 days after the initial surgery and 76.92%
of the patients without anastomotic leak had a negative procalcitonin. The distribution of procalcitonin values between
these two groups is presented in Fig. 2.
The other dichotomous variables and their association
or absence with the presentation of anastomotic leakage
are described in Table 7, identifying as significant: laparo-
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Table 5 – Measures of central tendency and dispersion of clinical and laboratory variables of the patients with intestinal
anastomosis between 2017 and 2019.
Variables

N

Age (years)
BMI (Kg/m2)
PCT value at 3rd POP day
PCT value at 5th POP day
POP day of diagnosis of anastomosis leak
Length of hospital stay (days)
Number of out-patient consult
Days of Postoperative follow-up

237
233
237
37
16

Minimum

P25

P50

P75

Maximum Media

18
15
0,04
0,22
3

56
22
0,25
0,82
4

66
25
0,71
1
6

74
28
1,97
2
9

89
41
65,70
15
15

63,67
25,26
2,61
2,20
6,75

14,52
4,45
6,76
3,01
3,66

0 (0%)
4(1,69%)
0 (0%)
0 (0%)
0 (0%)

0,00
0,00
0,00
0,00
0,04

3
3
6

4
4
7,5

6
5
10

77
14
86

6,14
4,1
10,12

8
0 (0%)
2
2(0,88%)
10,02 1(0,44%)

0,00
0,00
0,00

237 2
225 1
226 2

DE

Missing data n (%) Test shapiro-wilk

Table 6 – Association between serum procalcitonin and intestinal anastomotic leak.
Patients with intestinal
anastomosis
Yes
Serum procalcitonin at
3rd POP day

With anastomotic leak in the postoperative
No

Total

Positive

9

51

60

Negative
total

7
16

170
221

177
237

Without anastomotic leak

With anastomotic leak

Procalcitonin value

15

10

5

0
Top values excluded
Fig. 2 – Distribution of procalcitonin value on the third postoperative day.

scopic surgical approach (p = 0.02), being explained as the most
commonly performed approach in this cohort and mortality
(p = 0.00), reoperation (p = 0.00), postoperative control (p = 0.00)
and hospital readmission (p = 0.00) that are conditioned by this
type of surgical complication.

Hospital stay of patients with intestinal anastomosis
The length of stay in patients who presented anastomotic
leak was longer (median of 10 days) compared to those who
did not present it, this difference being statistically significant
(p < 0.05) (Table 8, Fig. 3).
The length of stay in patients with negative serum procalcitonin (< 2 ng/dL) at 3 postoperative days was shorter (median
of 3 days) compared to those who presented a positive serum
procalcitonin (≥ 2 ng/dL), this difference was statistically significant (p < 0.05), as described in Table 9.

Additionally, an early reoperation (median of 4 days) was
evident in the patients with positive procalcitonin, compared
to those who had negative procalcitonin on the third postoperative day. Despite not being a statistically significant
difference (p = 0.20), it is important in the context of the patient
with anastomotic leak, since it positively influences the morbidity and mortality associated with this pathology, where it
is not usual to re-operate before the fifth postoperative day.

Discussion
Anastomotic leakage is one of the most morbid complications of intestinal anastomoses, with an incidence between
2%−7% reported in world experience centers,1 being in the
range described (6.75%) in our cohort. Until now there is no
knowledge of the exact pathophysiology of the generation of
the anastomotic leak, multiple theories try to explain this phe-
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Table 7 – Association between anastomotic leak and other independent variables with the Fisher test or X2 test.
Variables

N

Male
Comorbidities
More than one
comorbidity
Active cancera
(immunosuppression)
Diabetes mellitus
Arterial hypertension
Chronic kidney disease
Chronic Gastritis
Familial Adenomatous
Polyposis
Urgent surgery
Laparoscopic
assessment
Procalcitonin positive at
3rd postoperative day*
Procalcitonin positive at
5th postoperative day
Mortality
Re-operation
Out-patient control
Hospital readmission
a
∗

Percentage

OR
0,62

Exact Fisher Test

6
13
8

2,53
5,49
3,38

p 0,36
1,00
0,39

12

5,06

1
6
1
2
1

0,42
2,53
0,42
0,84
0,42

5
5

2,11
2,11

9

3,80

1

0,42

0,51

4
15
12
5

1,69
6,33
5,06
2,11

0,00
0,00
0,00
0,00

0,70
0,47
0,94
0,35
0,32
0,29

1,04

0,07
0,02
4,29

0,003

X2 Test with a grade of liberty: 0,83 OR 0,62 [IC 95% 0,18 – 1,95] p 0,36.
X2 Test with a grade of liberty: 8,68 OR 4,29 [IC 95% 1,34 – 14,16] p 0,003.

Table 8 – Association between intestinal anastomotic leak and other quantitative variables by U Mann–Whitney.
Variables

Anastomotic leak

p value

(+)a
Age (years)
BMI (Kg/m2 )
PCT value at 3rd POP day
Length of hospital stay (days)
Number of out-patient consult
Days of Postoperative follow-up

66,5
23,5
4,1
10,0
5,0
17,0

66,0
25,0
0,7
3,0
4,0
3,0

16 patients with anastomotic leak in the studied cohort, with a median of 5,5 days for postoperative diagnosis.

Without anastomotic leak

With anastomotic leak

40

Length of hospital stay

a

(-)

30

20

10

0
Top values excluded
Fig. 3 – Distribution of hospital stay according to the presence of anastomotic leak.

0,29
0,08
0,00
0,00
0,18
0,07

383

j coloproctol (rio j). 2 0 2 0;4 0(4):376–385

Table 9 – Association between intestinal anastomotic leak and other quantitative variables by U Mann–Whitney.
Variables

Procalcitonin at 3rd postoperative day (Median)
(+)

Age (years)
BMI (Kg/m2 )
PCT value at 3rd POP day
POP day of diagnosis of
anastomosis leak
Postoperative reintervention
dayb
Length of hospital stay (days)
Number of out-patient consult
Days of postoperative
follow-up

a
b

a

p value

(-)

69,0
25,0
4,2
5,0

64,0
25,0
0,4
6,0

0,04
0,78
0,00
0,59

4,0
7,0
4,0

6,5
3,0
4,0

0,20
0,00
0,19

8,0

7,0

0,31

16 patients with anastomotic leak in the studied cohort.
19 patients re-operated with positive procalcitonin at 3rd postoperative day.

nomenon, determining that the submucosa layer is in charge
of generating the tensile force of the anastomosis. It has also
been identified that the Bacteria lodged between the layers
of the anastomosed intestinal wall play a fundamental role
and are involved in the healing process after performing an
intestinal anastomosis.6
In different studies, risk factors that may be determining
for the presentation or not of intestinal anastomotic leak have
also been identified, including anastomosis less than 6 cm
from the anal border, preoperative radiation, presence of intraoperative adverse events and male gender,7 in other studies it
was identified that adult patients, malnourished, with a long
operative time,6 obesity, tobacco use, alcohol consumption,
ischemia, use of Steroids are the patient’s own factors that
determine the presence of an intestinal anastomotic leak.8 In
this study it was possible to show that within the risk factors
for this population include advanced age, body mass index,
immunosuppression from cancer, ingestion of corticosteroids
or immunomodulators were determining factors for anastomotic leakage in intestinal anastomoses.
Other important issue is the time of diagnosis, it shows that
a dealy in diagnosis is reflected in major risk of death,9,10 that
is reported in 24-39%.11 In Colombia one study report that the
incidence of anastomotic leak its 10.8%.12 In this study it was
possible to show that within the risk factors for this population
include advanced age, body mass index, immunosuppression
from cancer, ingestion of corticosteroids or immunomodulators were determining factors for anastomotic leakage in
intestinal anastomoses.
Takakura et al. compare procalcitonin, with other inflammatory markers, as predictors of infection at the surgical site,
finding that procalcitonin is a more reliable biomarker for early
diagnosis.13 Additionally Di Filippo et al. 2003 establishes that
24 h after the surgical procedure, there is a significant increase
in procalcitonin values in patients with anastomotic leak compared to those without it.14
Anastomotic leakage generates an increase in the reoperation rate, length of hospital stay, increased costs and worse
long-term oncological results.15 The course of this entity can
be insidious and difficult to recognize, manifesting as intraabdominal sepsis.16 This creates diagnostic difficulties for the

surgeon, Karliczek et al. Reports that ẗhe predictive precision
of the specialist surgeon to make the diagnosis of anastomotic
leakage is about 50% of the cases.̈17
Recently, many studies have focused on the use of procalcitonin as specific and especially early biomarker in systemic
inflammation, sepsis and infection.18 Procalcitonin is a protein with a very low concentrations in healthy individuals.19
Hyperprocalcitoninemia manifests itself in systemic inflammation or infection.18,19
Takakura et al. Reports that procalcitonin is the most reliable biomarker for the early diagnosis of anastomotic leak.20
Oberhofer et. al. In 2012, established that procalcitonin on
day 2 has a better predictive value for the diagnosis of infectious complications after colorectal surgery.21 Zawadzki M
et al. Establishes that in the postoperative period of colorectal surgery, procalcitonin increases on days 1–3 in all patients
and the measurement of procalcitonin on postoperative day
3 presented a sensitivity of 75% and a specificity of 100% for
patients with anastomotic leak.22
The latter presented a statistically significant relationship
with the presence of anastomotic leak in the immediate postoperative, it is of great importance to report that, like other
studies, neither diabetes mellitus, nor chronic kidney disease,
nor emergency surgery presented a statistically significant
relationship with the presence of anastomotic leakage.23
In this study, the presence of anastomotic leak was evidenced in 6.75% of the patients corresponding to 16 patients.
In the general consolidated data, it was found that procalcitonin was positive on the third day in 25% of all included
patients, mortality was evidenced in 2.95% of patients and a
total 11.39% of patients underwent surgery.
Within our study, it was evident that the most performed
anastomosis during the study time was the colorectal anastomosis, with a total percentage of 44.3%. Among all of the
anastomosis performed, the one that presented the highest
tendency to anastomotic leak was the ileocolic with 43.7%,
which contrasts the globally known fact that colorectal
anastomosis is a determining factor for the presence of anastomotic leakage.7 Among the results that we obtained, the
colorectal anastomosis presented 25% of anastomotic leak,
placing it in the second place of anastomotic leak incidence.
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In this study, the length of stay was determined for
patients with positive procalcitonin and those with a negative result, showing that those with anastomotic leak had a
median hospital stay of 10 days, finding a statistically significant difference with respect to those who did not leak. Those
patients with a negative procalcitonin and no other symptoms
received medical discharge at 3 day of postoperative management, which contrasts with a previous result obtained by this
same service, they documented a length of stay of 8.2 days.24
This result impacts in the literature and the protocols that
can be established in this institution, all of this with the aim
of improving the management of patients, the diagnostic of
complications and aiming reducing hospital total costs.
In this group of studied patients, the use of procalcitonin allowed to perform an early reoperation with a median
of 4 days, without a statistically significant difference, but in
the context of a patient with anastomotic leak, it can positively
influence the patient’s clinical-surgical outcomes.
When the analysis of central trends and dispersion of the
clinical variables of the study was carried out, it was evidenced
that age, value of procalcitonin on the third day and hospital stay are related to the presence of anastomotic leak. The
average day of anastomotic leak diagnosis is 8.16 days with a
minimum of 3 and a maximum of 36 days. When the association analysis between procalcitonin and anastomotic leakage
was performed, it was shown that for procalcitonin values
greater than 2 ng/dL, there is an increase in 4.28 fold risk of presenting anastomotic leak compared to patients with negative
procalcitonin, with a statistically significant difference for the
diagnosis of anastomotic leak. This confirms and establishes
in agreement with the world literature that it is an adequate
early marker of anastomotic leakage.

Conclusion
Anastomotic leakage continues to be an important source of
morbidity in patients undergoing intestinal anastomoses. It is
necessary to guarantee an early diagnosis of this postoperative
complication to prevent local abscesses and subsequent secondary peritonitis, providing adequate and timely treatment,
and even reducing related mortality, our results showed it to
be a useful tool for this purpose.
We recommend including procalcitonin in the assessment
protocol on the third day of postoperative follow-up given the
association reported by this study.
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