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Abstract: The most common postoperative complications are postoperative pancreatic fistulas,
hemorrhages, delayed gastric emptying syndrome, infections. Preoperative risk factors (such as blood laboratory
parameters) can be used as predictors to assess the risk of pancreatic fistula for each individual patient. This was
the purpose of our study, to identify a series of predictive factors, factors that can then be included in a risk score.
We conducted a retrospective study that included patients with malignant tumors ( only adenocarcinomas types)
located in the pancreas or periampullary region. A series of 109 consecutive patients with distal pancreatic
resections or pancreatoduodenectomies performed in the First Surgical Department of the Saint Spiridon Hospital
were selected. The incidence of pancreatic fistula was 11%, and most pancreatic fistulas were grade B. Dynamic
analysis of hemoglobin values revealed an important statistical association between the presence of pancreatic
fistula and the decrease in hemoglobin from the first postoperative day relative to baseline. In our study we identified
two important predictive factors: total proteins and the difference between the first postoperative hemoglobin value
and the initial value. Dynamic monitoring of these parameters provides a reliable prediction of postoperative
complications.
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Introduction:
Pancreatoduodenectomies represent
complex surgical resections, which are
indicated in most cases for malignant
pancreatic or periampullary tumors [1]. The
incidence of postoperative complications
remains high after pancreatic resections [2]
[3] [4] [5]. The most common postoperative
complications are postoperative pancreatic
fistulas, hemorrhages, delayed gastric
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emptying
syndrome,
infections
[5].
Postoperative pancreatic fistulas have the
most important impact on patients' quality of
life, with an increased risk of other
postoperative
complications,
death,
increased
hospitalization
costs
and
hospitalization days [6] [7] [8] [9].
Previous studies identified a
multitude of risk factors involved in the
occurence of postoperative pancreatic
fistulas, factors such as: soft pancreas, small
pancreatic
duct,
surgical
technique,
pancreato-digestive
anastomosis,
intraoperative blood loss, obesity, nutritional
status, pathological type [10] [11].
Preoperative risk factors (such as
blood laboratory parameters) can be used as
predictors to assess the risk of pancreatic
fistula for each individual patient. This was
the purpose of our study, to identify a series
of predictive factors, factors that can then be
included in a risk score.
Material and method:
We conducted a retrospective study
that included patients with malignant tumors
( only adenocarcinomas types) located in the
pancreas or periampullary region. A series of
109 consecutive patients with distal
pancreatic
resections
or
pancreatoduodenectomies performed in the
First Surgical Department of the Saint
Spiridon Hospital were selected. The
diagnosis of malignancy was confirmed
histhologically. The following data were
collected: gender, age, comorbidities,
postoperative complications, laboratory
parameters, surgical technique.
The diagnosis of pancreatic fistula
was established when the value of amylases
in the drainage tube was 3 times higher than
the upper limit and there was a persistence of
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drainage. Postoperative pancreatic fistulas
were classified into 3 grades: A, B and C,
only B and C being clinically relevant,
according to the 2016 update of the
International Study Group for Pancreatic
Fistula (ISGPF).
We focused on the preoperative blood
tests, like total protein and hemoglobin, and
the associations between these factors and the
development of postoperative pancreatic
fistulas.
Results :
The study group consisted of 109
patients. The predominant diagnosis was
pancreatic ductal adenocarcinoma (n = 74).
The age of the patients ranged from 37 to 79
years, with a median of 61 years old. The
distribution according to the gender of the
patients was homogeneous, the study group
being composed of 54 women and 55 men.
The incidence of pancreatic fistula
was 11%, and most pancreatic fistulas were
grade B. Only 3 patients developed grade C
pancreatic fistula and surgery was required to
treat this complication. In our study group, all
the postoperative pancreatic fistulas were
developed after pancreatoduodenectomy, and
no one after distal pancreatectomies.
No associations were identified
between the age of the patients and the
frequency of postoperative pancreatic fistula
(Levene Test of Homogeneity of Variances:
F=0.269; P=.605). The incidence of
postoperative pancreatic fistula was
approximately equal in both female and male
patients (11.1% vs 10.9, 2=0.973, p=0.606),
and no association was identified.
Preoperative values of total proteins
ranged from 4.3 to 8.3 mg / dl, with a median
of 7 mg / dl. The calculated value of the area
under the ROC curve (AUC = 0.640, 95% CI:
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AUC → 0.457–0.824) demonstrates a
moderate accuracy in predicting the
occurrence of postoperative pancreatic fistula
based on the preoperative value of total
proteins (fig 1). These results allowed the
calculation of a cutoff value of total proteins,
a value that can be considered a reference
threshold for assessing the risk of developing
pancreatic fistula. The calculated cutoff value
of the total proteins (6.75 mg/dl) has a
sensitivity of 73% with a specificity of 37%.

35

postoperative pancreatic fistula( 2=4.755,
p=0.032) (fig 3).

Fig.2 pancreatic fistula vs cutoff value of
total protein

Fig. 1 ROC curve to assess the predictability
of postoperative pancreatic fistula depending
on the preoperative value of total proteins
The descriptive analysis of the study
group showed that 72.73% of patients with
pancreatic fistula had preoperative values of
total proteins lower than the calculated cutoff
value, while in the group of patients without
fistula, only a third had lower than the
reference value (fig 2).
The incidence of pancreatic fistula
was 4 times higher in the group of patients
with preoperative values of total proteins
lower than the calculated cutoff value (26.7%
vs 7.5%), obtaining an important statistical
association
between
preoperative
hypoproteinemia and the presence of
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Fig. 3 Frequency of pancreatic fistula in
relation to the cutoff value of total proteins
Preoperative hemoglobin values
ranged from 6.8 to 15.4 g/dl, with a median
of 12.3 g/dl. No statistically significant
association was found between preoperative
hemoglobin and postoperative pancreatic
fistula
incidence
(Levene
Test
of
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Homogeneity of Variances: F=4.8090;
P=.166).
However, dynamic analysis of
hemoglobin values revealed an important
statistical association between the presence
of pancreatic fistula and the decrease in
hemoglobin from the first postoperative day
relative to baseline (Levene Test of
Homogeneity of Variances: F=4.422;
P=.041).
The calculated value of the area under
the ROC curve of 0.861 (AUC=0.861, 95%
CI: AUC→0.653–0.99) demonstrates that
the dynamics of hemoglobin values can be
used as a predictive factor, therefore the
calculation of a cutoff value is justified.
When there is a decrease in postoperative
hemoglobin of more than 2.5 g/dl from
preoperative, there is a significant risk of
occurence of postoperative pancreatic fistula.
Calculated cutoff value = 2.55 g/dl,
demonstrated a sensitivity of 99% and a
specificity of 40%. In our study group, all
patients who developed postoperative
pancreatic fistula had a decrease in
hemoglobin of more than 2.5 g/dl than
preoperative. Analysis of the dynamics of
hemoglobin values is an important and
independent predictive factor, with a strong
power to predict the risk of postoperative
pancreatic fistula.
Discutions:
Postoperative pancreatic fistula is the
most serious and complex postoperative
complication, which is associated with an
increased risk of local recurrence and is
responsible for delaying the initiation of
adjuvant treatment [12] [5]. Clinically relevat
pancreatic fistulas seems to be responsible
for up to 88% of perioperative deaths [13]
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and are significantly associated with shorter
desease free survival and overall survival
[14].
Achieving a score to assess the risk of
developing POPF is essential for selecting
patients and establishing individualized
treatment so as to reduce the risk of
postoperative complications and mortality
[15] [16]. The first who propose a risk score
for fistulas was Callery et al in 2013 [17]
[18]. In his score, Callery included the
pancreatic texture, pathology, pancreatic duct
size and intraoperative blood loss [18]. Ryu
sustain that subjective intraoperative factors,
such as the texture of the pancreas, can be
misleading
or
bias
because
their
interpretation depends on the subjectivism
and experience of the surgeon [17]. Li and al
obtained a risk score with a sensitivity of
78.3% and a specificity of 82.6%, including
both preoperative and intraoperative
variables in the score system.
According with these results, our
research focused on the preoperative risk
factors, such as total protein and hemoglobin,
that can be objective evaluated.
Protein may be associated with poor
nutritional status, and hypoproteinemia may
increase mortality and the severity of
postoperative complications, such as
infections, pneumonia and fistulas [19] [20].
Ye Li and col have shown that preoperative
serum albumin values below 35 mg / L are an
independent risk factor for clinically relevant
postoperative pancreatic fistulas [20]. Also,
hypoproteinemia, and especially first
postoperative day
hypoalbuminemia, is
responsible for poor cicatrization and is an
independent predictor of postoperative
complications [21].
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Generally, for aging patients with
malignancies, the hypoalbuminemia is
associated
with higher mortality and
morbidity [22].
Our results showed that the
preoperative hypoproteinemia can be used as
a predictive factor for the occurence of
postoperative pancreatic fistula.
Shen and al did not found any
influence between preoperative albumin
level and the pancreatic fistula, they
identified the albumin difference ( the
difference between the levels of preoperative
and postoperative albumin level) as a strong
independent predictor of postoperative
pancreatic fistulas [16]. Overmore, the
albumin difference is associated with cardiac
loading and tissue edema wich have a
negative impact on tissue repair [16].
A large Japanese study of 17,564
patients
with
duodenopancreatectomy
showed and sustained the importance of
hemoglobin and hematocrit in calculating the
risk of pancreatic fistulas [15]. Decreased
hemoglobin below 7 g / dl is an important
predictor of grade C pancreatic fistulas [15].
According to other studies, no
associations were found between the
preoperative values of hemoglobin and the
incidence of pancreatic fistula [1], and this
fact was also observed in our study group.
The onset of postoperative pancreatic fistula
was not influenced by hemoglobin levels or
the preexisting anemia. These results can be
justified by the adaptation and compensation
of the organism to the anemia installed
slowly in time.
Therefore, we turned our attention to
the consequences of a rapid decrease in
hemoglobin and analyzed the effects of a
decrease in hemoglobin from the first
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postoperative day relative to baseline. We
noticed that a decrease in hemoglobin of
more than 2.5 g / dl (the cutoff value obtained
by us) has a high predictive power for
pancreatic fistula and has been closely
associated with the development of this
postoperative complication.
This decrease in hemoglobin may be
the result of intraoperative blood loss or
hemodilution by administering a large
amount of intravenous fluids.
In pancreatic resections, both
restrictive and excessive intraoperative fluid
administration have been associated with
major postoperatice complications, specially
pancreatic fistulas [23]. The excessive fluid
infusion during pancreatic resections leads to
bowel or tissue edema, wich is a risk factor
for fistulas [24].
Conclusions
The development of risk scores is
essential for the identification of patients
prone to pancreatic fistulas. It is
recommended that these patients be
identified preoperatively, so it is useful to
include preoperative factors in these scores.
In our study we identified two important
predictive factors: total proteins and the
difference between the first postoperative
hemoglobin value and the initial value.
Dynamic monitoring of these parameters
provides
a
reliable
prediction
of
postoperative complications.
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