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ABSTRACT

Background and Aim: Postoperative pancreatic fistula (POPF) is one of the serious complications that can happen after
pancreatic surgery, especially pancreaticoduodenectomy. The morbidity after pancreatic resection was mainly caused by
POPF. Clinical prediction patterns have been proposed with the anticipation of detecting patients who have high risk of
POPF. Persistent abdominal pain, vomiting, and postoperative secondary hemorrhage might suggest the occurrence of
POPF. The current study aimed to detect possible risk factors for POPF involved size of pancreatic duct, consistency of
the pancreas (soft or firm), intraoperative blood loss, etc.

Methods: In our study we prospectively analyzed the factors which are associated with postoperative pancreatic fistula
formation following pancreaticoduodenectomy. This research was accomplished at the General Surgery Department in
Assiut University Hospitals and Al-Rajhi Liver Hospital from March 2023 till March 2024. A total of 62 patients were
scheduled for pancreaticoduodenectomy were enrolled.

Results: The patients had a mean age of 54.40+£12.82 years. The utmost frequent diagnosis in the studied patients was
pancreatic cancer (59.7%). A wound infection was reported in 15(24.2%) patients. Length of stay was <7 and >7 days in
34(54.8%) and 28(45.2%) patients, respectively. POPF occurred in 16(25.8%) patients. patients with POPF had significantly
higher mean age (60.34+5.67 vs. 44.66+£8.90 (years), mean body mass index (19.454+2.22 vs. 23.03+2.89(kg/m?) and
lower albumin (32.09+2.19 vs. 39.444+4.21(mg/dl). Also, majority of patients with POPF had soft pancreatic consistency
(68.8%) and small pancreatic duct (68.8%). Predictors of POPF were low albumin, soft pancreatic consistency and small
pancreatic duct. Soft pancreatic consistency had 84.5% accuracy for prediction POPF. Meanwhile, small pancreatic duct
had 81.2% accuracy. Also, low albumin had 63% sensitivity, 67% specificity and 66% accuracy for prediction POPF
Conclusion: Patients with soft pancreatic consistency with small pancreatic duct are more liable to POPF. Strict follow
of those risky patients after pancreatoduodenectomy is highly recommended. Future work, including a larger number of
patients, is assured to verify such results.
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INTRODUCTION

Pancreatectomy is recognized as one of the difficult
aspects of abdominal surgical procedures. Concentration
on the high-capacity institutions has resulted in improved
short-term outcomes in patients. However, morbidity in
the postoperative period stays significant. Nevertheless,
the kind of pancreatoduodenectomy (PD), the majority of
serious problems are caused by the pancreatic stump failure
and leakage, which eventually causes the postoperative
pancreatic fistula (POPF)!'.

The post-pancreatectomy mortality rate has been
informed in the range of 2% to 9%, and the best results come
from high-volume institutions. Surveys investigating the
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underlying sources of the post-pancreatectomy mortality
have found POPF contributing to around half of mortality
postoperatively?®#. The main cause of the development
of POPF is the leakage of digestive enzymes from the
pancreatic stump. This leakage can lead to inflammation of
the surrounding tissues, infection, formation of a localized
abscess, further may lead to erosion of the blood vessels
causing a serious hemorrhage. The pancreatic leakage
may result from soft pancreatic parenchyma, which
cannot withstand the sutures, leading to disruption of the
pancreatic stump. Furthermore, small-sized pancreatic
duct faces technical difficulties in the creation of adequate
anastomosis, increasing the risk of leakage.
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Risk factors for pancreatic fistula development
afterward pancreaticoduodenectomy comprise non-
pancreatic tumor, soft pancreatic consistency, small sized
pancreatic duct (<0.3cm), surgery in acute pancreatitis,
intraoperative bleeding (>1L), excess fluid administration,
and increased pancreatic parenchymal remnant volumel>!,
POPF can be classified into three categories: Grade A,
which is distinguished by elevated levels of serum amylase
on the drain with no pointed clinical features, while
Grade B is detected by the observed clinical symptoms
necessitating either therapeutic drugs or less-invasive
interventions. Lastly, in Grade C, the patient is severely
ill with sepsis and usually needs invasive intervention!’.
The current study aimed to determine the risk factors for
POPF after PD. These possible risk factors included size of
pancreatic duct, consistency of the pancreas (soft or firm),
intraoperative blood loss, body mass index .... etc. The
estimation of these factors facilitates the early detection of
pancreatic fistula to decrease the morbidity and mortality
after PD.

PATIENTS AND METHODS

Study setting and design

A cohort observational hospital-based study. This
research was performed at the General Surgery Department
in Assiut University Hospitals and Al-Rajhi Liver Hospital
from March 2023 till March 2024. The current study was
approved (received No. 04-2023-200063) by the ethical
committee of faculty of medicine, Assiut University and
was conducted in compliance with the ethical guidelines
and regulations. In addition, it was registered at Clinical-
Trials with registration No. NCT05654636.

Selection criteria
a. Age was between 18-70 years old.

b. Resectable tumors.
c. Surgically fit patients.
d. duration less than 1 year.

Exclusion criteria

Patients with one or more of the subsequent conditions
were excluded; jaundice with serum bilirubin above
200mml/dl, bleeding tendency until corrected, advanced
and metastatic malignancy, cardiopulmonary diseases and/
or advanced comorbidities (decompensated heart failure,
chest disease).

Sample size calculation

A total coverage sample technique was applied in the
current study where all patients who were scheduled for
PD during the study period and fulfilled the selection
criteria were enrolled. Sixty-two patients were registered
in the research.

Preoperative assessment

Complete history taking and clinical examinations
for all patients were conducted. The following data were
recorded, age, sex, body mass index, and underlying
comorbidities.

Preoperative assessment for the diagnosis and
staging of periampullary tumor involved presentation,
physical examination, liver function, full blood count,
tumor markers, and imaging [abdominal sonography,
magnetic-resonance-cholangiopancreatography, multislice
abdominal computed tomography (CT), in addition to CT

angiography].

Endoscopic  retrograde  cholangiopancreatography
(ERCP) and stenting was accomplished in cases
presented with borderline tumor managed by neoadjuvant
chemotherapy, cholangitis, or hepatic dysfunction.

Surgical intervention

For all cases, pylorus sparing PD or distal gastrectomy
wasperformed withaclassical PD. Pancreaticreconstruction
was performed to the jejunum by pancreaticojejunostomy
(Figure 1). Bilioenteric anastomosis (HJ) was done in the
retrocolic fashion, in an end-to-side approach. Using vicryl
or PDS sutures 4/0, HJ was performed in either interrupted,
continuous, or combined manner. Gastrojejunostomy
antecolic was performed side to side using a gastrointestinal
tract stapler.

Figure 1: Pancreaticojejunostomy.

Postoperative management

Postoperative ICU stay was for 1 day for all patients,
who were then transferred the next day to the general ward.
Prophylactic antibiotics were administered intraoperatively
and proceeded postoperatively for 5 days. For risky patients,
subcutaneous octreotide was administered postoperatively
for 3 days.
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Regular documentation was provided of vital signs,
intravenous fluid, and drain outputs. If intestinal sounds
are heard, patients were able to begin fluid intake orally.
When oral intake was tolerated, patients were discharged
without any complications, and thereafter, the drains were
removed.

Follow-up

Postoperative follow-up was scheduled for 7 days,
4 weeks, 4 months, as well as 6 months. The follow-
up included clinical evaluation; laboratory, functions,
such as amylase, complete blood count, liver function,
tumor marker (CEA and CA19-9), and abdominal CT to
determine any complication and recurrence risk.

Study definitions

a. As stated by the Pancreatic Surgery International
Study Group, the definition of pancreatic fistula
was regarded as any measurable aliquot of fluid
in the drain with level of amylase more than
three times the normal level of serum amylase,
correlated to a clinically applicable condition
directly associated with POPF. POPF of grade
A was deemed as biochemical leakage and both
grade B and C were considered clinically related
POPFL,

b. Cases which died during hospital admission or
during 30-days postoperatively was counted as
peri-operative mortality.

Data collection

The database contained the following variable:
demographic data, previous abdominal surgery, symptom
length, BMI, comorbidity laboratory finding, radiological
finding, surgical date, operational information,
complications within 30 first postoperative days, and
length of hospital stays.

Outcomes of the study

The POPF frequency was the main primary outcome.
Meanwhile, secondary outcomes involved predictors
of POPF, the duration of operation, blood loss, blood
transfusion, pancreatic stump criteria including texture
and pancreatic duct diameter, technical difficulties, type of
pancreatic reconstruction, hospital stay, mortality rate, and
mass size.

Statistical analysis

For categorical variables, descriptive data was
displayed as percentages and counts. Continuous factors
were described as a median. All statistical analysis was
conducted through SPSS-17 software (SPSS Inc; Chicago;
[linois; USA).

Comparison of two classes of categorical variables
was done by y?, and Student’s t testing was applied for
the continuous parameters. A significant value is P less

than 0.05. In multivariate logistic regression, preoperative
data including demographic data, clinical presentation,
comorbidity, and preoperative endoscopic retrograde
cholangiopancreatography (ERCP) were entered to
determine predictors of POPF. Accuracy of different
predictors for prediction of POPF was determined by
receiver operator characteristics (ROC) curve.

RESULTS

Data of the involved patients

As shown in Table (1), patients had a mean age of was
54.40+12.82 years. The most frequent diagnosis in the
studied patients was pancreatic cancer (59.7%) followed
by ampullary cancer (32.3%) and duodenal mass (8.1%).

Table 1: Baseline and Peri-operative data of enrolled patients:

Parameter N=62
Age (years) 54.40+12.82
Range 18-75
Sex
Male 37(59.7%)
Female 25(40.3%)
Body mass index (kg/m2) 21.33+4.33
Diagnosis
Pancreatic cancer 37(59.7%)
Ampullary cancer 20(32.3%)
Duodenal mass 5(8.1%)
Bilirubin (mmol/l) 103.74+97.03
Direct bilirubin (mmol/l) 73.65+63.88
Albumin (mg/dl) 36.78+4.61
ERCP 40(64.5%)

Operative time (minute) 245.68+24.89

Pancreatic consistency

Firm 39(62.9%)
Soft 23(37.1%)
Pancreatic duct size

Large 40(64.5%)
Small 22(35.5%)

Intraoperative stent

Amylase in drain (U/L)
Data expressed as

57(91.9%)

3052.20+371.46
mean+(SD);

frequency (percentage); ERCP:

Endoscopic Retrograde Cholangiopancreatography.

Peri-operative data among the patients

In Table (1), pancreatic consistency was firm in
39(62.9%) patients and soft in 23(37.1%) patients. Large
pancreatic duct (>3mm) was found in 40(64.5%) patients
and small pancreatic duct (<3mm) was found in 22(35.5%)
patients. Intraoperative stenting was done in 57(91.9%)
patients.

Outcome in the studied patients
Table (2) verifies that wound infection was reported
in 15(24.2%) patients. A total of 54(87.1%) patients were
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get better and discharged and 8(12.8%) patients were
worsened and died (6 cases had septic shock and two cases
had pulmonary embolism).

Table 2: Outcome among the studied patients:

Parameter N=62

Wound infection 15(24.2%)
Pancreatic fistula 16(25.8%)
Hospital stays

<7 days 34(54.8%)
>7 days 28(45.2%)
Survival

Alive 54(87.1%)
Died 8(12.9%)

Data expressed as frequency (percentage)

Pancreatic fistula occurred in 16(25.8%) patients. Out
of those patients with POPF, 8 patients were of grade
(A), 5 patients of grade (B), and the other 3 cases were
of grade C. Eight cases were conservatively managed, two
cases needed surgical intervention and were successfully
managed with distal pancreatectomy, while the other 6
cases died with septic shock.

Characteristics of patients based on development of
POPF

Majority of patients with POPF had soft pancreatic
consistency (68.8%) and small pancreatic duct (68.8%).
Meanwhile, majority of patients without POPF had firm
consistency (73.9%) and large pancreatic duct (76.1%),
referring to (Figure 2). Figure (3,4) represents both small
and large pancreatic duct.

Wound infection was reported with higher frequency
in patients with POPF (43.8% vs. 17.4%; p= 0.04). Also,
patients with POPF had significantly longer stay where all
of them had stayed more than 7 days and majority (73.9%)
of patients without POPF had stayed < 7 days. Table (3)
summarizes the characteristics of patients based on POPF
development.

Predictors of post-operative pancreatic fistula

Predictors of POPF were low serum albumin (odd's
ratio (OR) was 2.11), soft pancreatic consistency with
OR was 4.89 and small pancreatic duct with OR was
3.90. According to ROC curve analysis (Figure 6), soft
pancreatic consistency had 84.5% accuracy for prediction
POPF. Meanwhile, small pancreatic duct had 81.2%
accuracy for prediction POPF and low serum albumin had
66% accuracy for prediction POPF (Table 4).

Table 3: Characteristics of studied patients based on development of POPF:

Parameter POPE P-value
No (n= 46) Yes (n=16)
Baseline data
Age (years) 44.66+8.90 60.34+5.67 <0.001
Sex
Male 29(63%) 8(50%) 0.26
Female 17(37%) 8(50%)
Body mass index (kg/m?) 20.03+2.89 27.4542.22 0.03
Diagnosis
Pancreatic cancer 30(65.2%) 7(43.8%) 012
Ampullary cancer 14(30.4%) 6(37.5%)
Duodenal mass 2(4.3%) 3(18.8%)
Bilirubin (mmol/l) 95.83+11.65 124.67+36.77 0.32
Direct bilirubin (mmol/l) 70.05+57.82 79.95420.73 0.61
Albumin (mg/dl) 39.44+4.21 32.09+2.19 <0.001
Perioperative data
ERCP 28(60.9%) 12(75%) 0.49
Operative time (minute) 240.68+19.45 255.67+39.45 0.06
Pancreatic consistency
Firm 34(73.9%) 5(31.3%) <0.001
Soft 12(26.1%) 11(68.8%)
Pancreatic duct size
Large 35(76.1%) 5(31.3%) <0.001
Small 11(23.9%) 11(68.8%)
Intraoperative stent 42(91.3%) 15(93.8%) 0.62
Amylase in drain (U/L) 488.76+21.46 3843.73+1352.45 <0.001
Outcome
Wound infection 8(17.4%) 7(43.8%) 0.04
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Parameter POPF P-value
No (n=46) Yes (n=16)
Hospital stays
<7 days 34(73.9%) 0 <0.001
>7 days 12(26.1%) 16(100%)
Survival
Alive 44(95.7%) 10(62.5%) 0.003
Died 2(4.3%) 6(37.5%)

Data expressed as mean+(SD), frequency (percentage); P-value was significant if <0.05; POPF: Post-Operative Pancreatic Fistula; ERCP: Endoscopic Retro-

Grade Cholangiopancreatography.

Table 4: Accuracy of different predictors in predicting the POPF

Parameter Low serum albumin Soft pancreatic consistency Small pancreatic duct
Sensitivity 63% 88% 75%
Specificity 67% 83.3% 83.3%
PPV 71.4% 88% 86%
NPV 57.1% 83.3% 71%
Accuracy 66% 84.5% 81.2%
AUC 0.64 0.85 0.79
P value 0.34 0.002 0.02

P-value was significant if < 0.05; POPF: Post-Operative Pancreatic Fistula; PPV: Positive Predictive Value; NPV: Negative Predictive value; AUC: Area Under
Curve.

Percentage @ No-POPF mPOPF
80
70
60
50
40
30
20
10
[]
Firm consistency Soft consistency Large PD Small PD

Figure 2: Operative data among patients based on the development
of POPF; POPF: Postoperative Pancreatic Fistula; PD: Pancreatic
Duct.

Figure 4: Large pancreatic duct.

100

80

60

Sensitivity

40

S oft consis tency
. Small pancreatic duct
. L ow serum albumin
1 1 1 I
o 20 40 60 s0 100
100-Specificity

LA DL INLENL NN NN LR |

Figure 6: Accuracy of different predictors in the prediction of
postoperative pancreatic fistula in the current study. pancreatic
duct.

Figure 3: Small pancreatic duct.
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DISCUSSION

POPF is considered as a significant complication
of pancreatic surgical procedure. Failure of pancreatic
anastomosis is one of the principal causes of POPF. While
sepsis and pain are the foremost morbidity factors of POPF.
Critical side effects such as post-pancreatectomy bleeding
may lead to mortality’®].

To enhance the prognostic capability of individual
clinical and pathological parameters, numerous prognostic
scoring methods have been suggested that merge various
factors. Until now, however, there is insufficient data on the
popularity of the abovementioned scoring methods. Choice
and delamination of patients into groups in accordance
with POPF risk are valuable for applying further clinical
and surgical approaches for treatment of patientst!.

The present work aims to predicate early the pancreatic
fistula after pancreaticoduodenectomy to facilitate timely
intervention after pancreaticoduodenectomy. Sixty-two
patients scheduled for PD were enrolled in the current
research.

Out of those patients, a total of 16(25.8%) patients
developed POPF; 8 patients were of grade (A), 5 patients
of grade (B), and the other three patients were of grade
(C). Eight cases were conservatively managed, two
cases needed surgical intervention and were successfully
managed, while the other 6 cases died with septic shock.

Figure (5) of POPF was consistent with literature
that denoted that incidence of POPF has been shown to
be ranged between 13-41%'1%"1 This wide range of
frequency may be explained by different sample sizes,
underlying etiology, selection bias and different patients'
characteristics with underlying comorbidities

Percentage
120

@Mo-POPF  mPOPF

100

80

t A

Wound infection Alive Died

Figure 5: Outcome among patients based on development of
POPF. POPF: post-operative pancreatic fistula.

In previous Egyptian study, 95 cases had experienced
pancreaticoduodenectomy. In line the current study, the
authors of the later study noticed male predilection (60%).
The study reported frequency of POPF was 35(36.8%)
cases. Among them, 7 cases were grade A, 23 cases were
grade B, while the remaining 5 cases were of grade C.

A 29 cases were successfully managed conservatively, 4
cases needed surgical intervention and were successfully
managed, while the other 2 cases (5%) died!'?!.

Another finding in our study was that a total of
54(87.1%) patients were getting better and discharged,
while 8(12.8%) patients were worsened and passed
away. Six patients from those died had POPF. The post-
pancreatectomy mortality rate has been informed in the
range of 2%-9% with the most beneficial results conveyed
from high-capacity institutions!'>.

Surveys investigating the critical sources for the post-
pancreatectomy mortality rate have recognized POPF
to provide about half of the mortality after operation.
Moreover, POPF has been proven to link to the deteriorated
overall tumor recurrence and survival for pancreatic
cancert-1¢l,

In the present study, it was found that POPF patients had
considerably higher mean age (60.34+5.67 vs 44.66+8.90
years; p< 0.001). There was a debate about the effect of
age as a potential predisposing factor for developing POPF.
Elmelegy et al, (2021) reported that patients older than 60
years had a considerably greater incidence of POPF after
PDI',

Conversely, Williamsson et al., (2020) reported no
correlation between age and the development of POPF,
which disagrees with our findings!'®l. Nevertheless, Wente
et al., (2007) reported that the older group would have a
greater mortality rate due to POPF, as reported by 1.9% for
patients <75 years versus 5.9% for patients >75 years['.

Also, we found that POPF group had higher mean body
mass index (27.45+2.22 vs. 20.03+2.89(kg/m?); p= 0.03).
Many theories have been suggested to explain the role of
BMI in pancreatic fistula development such as increased
intra-abdominal and peripancreatic fat content, the
possibility of soft pancreatic tissue, and also the technical
difficulty of a pancreatic-jejunal anastomosist?*-22.

We noticed a lower serum albumin in POPF group
(32.09+2.19 vs. 39.4444.2(mg/dl); p<0.001) in comparison
to those without POPF. Similarly, previous study reported
that preoperative albumin less than 3.6gm/dl was associated
with a significant (p= 0.009) higher incidence of POPF!2l.

Conversely, Fujiara et al, (2015) stated that POPF
was not correlated to preoperative albumin, but it likely
occurred in patients with low postoperative albumin
(p= 0.04). This may be because albumin is among the
negative acute phase proteins, which decline during
inflammatory processes such as POPF. Therefore, it may
be used as a predictor for pancreatic leak rather than a
predisposing factor.
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Also, we found that wound infection was reported with
higher frequency in patients with POPF (43.8% vs. 17.4%;
p=0.04). Also, patients with POPF had significantly longer
stay length where all of them had stayed more than 7 days
and majority (73.9%) of patients without POPF had stay
<7 days.

In agreement with the current study, the statistical mean
of hospital stay was longer in cases that developed POPF
than those who did not develop (27.9 versus 12.7 days,
respectively; p< 0.001). The development of POPF and its
consequences significantly strain the health system since
they increase the length of hospital stays and the number of
secondary readmissions while necessitating comparatively
more intensive care unit stays, complete parenteral
nutrition, and interventional radiology operations!'?.

The main findings in the current study were that
majority of patients with POPF had soft pancreatic
consistency (68.8%) and small pancreatic duct (68.8%).
Meanwhile, majority of patients without POPF had firm
consistency (73.9%) and large pancreatic duct (76.1%).

Similarly, Shah et al, (2020) found that soft
consistency of the pancreas (p= 0.022) and small-sized
pancreatic duct (p= 0.002) were extensively correlated
to POPF occurrence®. Also, another study, in patients
with clinically relevant pancreatic fistula, the incidence of
wound infection increased, and the hospital admission was
extended to >7 days compared with other group with no
fistula (p= 0.040 and <0.001, respectively)?.

Pancreatic soft consistency has higher fat deposition
which leads to diminished mechanical resistance on the
site of the anastomosis as well as enhanced lipolysis with
pancreatic coenzymes. Consequently, pancreatic soft
consistency is considered one of the major risk factors of
POPF acquirement. Likewise soft pancreas texture, small-
sized pancreatic duct, as well as intraoperative bleeding
were investigated as threat issues for the incidence of
POPF2-271,

This is consistent with another study that revealed
patients who had soft pancreas were expected to have
POPF (44.4%) than those with hard pancreas (16.7%)
with a statistically significant difference (p= 0.036).
Besides, multivariate regression analyses demonstrated
that pancreatic soft consistency was the main risk issue of
POPF®2,

Unlike these results, a study by Ryu et al, (2019)
showed a significant association between a soft pancreas
and a POPF on univariate analysis. Though, in the
multivariate analyses, a soft pancreas was a dependent
predictive threat aspect for a POPF?®, Moreover, a meta-
analysis explained that soft pancreatic texture was not a
risk factor for a CR-POPF®,

Recently, Sok et al., (2024) reported that small-sized
pancreatic duct and soft pancreatic tissue were related to
POPFPY. Many explanations have been suggested in other
reports such as soft pancreas can’t persist the materials of
suture cut across pancreatic tissue, suture tension, failure
of the anastomosis, and a soft pancreas is more prone to
ischemic tension**3!,

Also, pancreatic duct size has been identified as a
predictive risk feature for POPF in many studies?®#233,
The most widely used cutoff value for the duct diameter
related to the incidence of POPF was 3mm diametert*>34.,

Pancreatic duct size was measured either preoperatively
by imaging or intraoperatively by the surgeon. The smaller
ducts are more technically challenging for duct to mucosa
anastomosis and more liable to be obstructed or disrupted
leading to a pancreatic leak and fistulal*33l,

In a previous study, the patients having a small-
sized pancreatic duct (<0.3cm) had a higher incidence
of pancreatic fistula (56.3%) than others with a larger
pancreatic duct (>3mm) in whom a POPF occurred
in 12.5%. Univariate analyses presented a significant
difference between both groups (p= 0.001). Additionally,
multivariate regression demonstrated pancreatic duct
diameter as an independent risk issue of the POPF
(p=0.003)21,

Also, we found that predictors of POPF were low
serum albumin (odd's ratio (OR) was 2.11), soft pancreatic
consistency with OR was 4.89 and small pancreatic
duct with OR was 3.90. With ROC curve analysis, soft
pancreatic consistency had 88% sensitivity, 83.3%
specificity and 84.5% accuracy with area under curve was
0.85 for prediction POPF.

Meanwhile, small pancreatic duct had 75% sensitivity,
83.3% specificity and 81.2% accuracy with area under
curve was 0.79 for prediction POPF. Also, it was found that
low serum albumin had 63% sensitivity, 67% specificity
and 66% accuracy with area under curve was 0.64 for
prediction POPF

The study of Sok ezal., (2024) stated that POPF happened
in 33 of 204 patients (16.2%). Pancreatic soft texture (OR
3.47,p=0.012), in addition to the size of the pancreatic duct
<0.3cm (OR 4.55, p=0.01) as independent risk parameters
for POPF following pancreaticoduodenectomy™. Hassan
et al., (2022) revealed that body mass index of >28,
pancreatic soft texture, a small-sized pancreatic duct of
<0.3 cm, as well as a high level of amylase in the drainage
postoperative day 3 (>6441U) were independent risk
aspects for POPF occurrencel®”.

A negative strength of correlation was observed in the
history of weight loss (OR 0.51), occurrence of pancreatitis
(OR 0.43), low level of C-reactive protein postoperatively
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(OR 0.50), in addition to large-sized pancreatic duct
(OR 0.58). Highly positive power of correlation with
the risk of occurrence of POPF was noted in patients
with a pancreatic soft texture (OR 13.65). Patients with
a pancreatic duct diameter <0.3cm had extreme odds
(OR 12.89) of developing POPFP..

Numerous limitations of the current research
encountered that merit further observation. Firstly,
consistency of the pancreas was evaluated at the
discrimination of the surgeon, and was categorized as either
soft or hard, rather than on a gradient as some others have
illustrated. Nor do we possess any formal histopathology
correlated to this estimation. Secondly, the relationship
between intraoperative bleeding and the incidence of the
fistula is inadequately implied and wasn’t discussed during
the present analyses.

It is assumed that excessive intraoperative bleeding
triggers hypoperfusion, and consequently affects the
restoration of the pancreatojejunostomy. Nevertheless, it is
feasible that high fluid intake and excess blood transfusion
may cause edema at the site of pancreatojejunostomy that
may lead to the failure of anastomosis.

Finally, the study was accomplished in one institution
with reasonably small size of sample that restricts the
ability to draw a firm conclusion about the results. Any, yet
prospective nature of the current study and being conducted
in a higher tertiary center were points of strength.

CONCLUSION
Postoperative  pancreatic fistula is a common
serious complication in patient underwent

pancreaticoduodenectomy. Patients with low albumin
level, soft pancreatic tissue and small pancreatic duct are
vulnerable to developing postoperative pancreatic fistula.

It's recommended to perform such study in large
multiple centers with large number of patients to draw
firm conclusion. A multicenter prospective study is
recommended while exploring the influence of different
techniques in pancreatoenteric anastomosis on developing
postoperative pancreatic fistula because it requires a large
number of cases
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