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ABSTRACT
Objective: To ﬁnd out the association between the pancreatic ﬁstula development and the pancreaticoduodenectomy anastomosis
technique performed in three diﬀerent ways; namely, telescopic pancreatojejunostomy (PJ), ducto-mucosal Wirsungo jejunostomy
(WJ), and Peng's variant of the telescopic technique.
Study Design: A descriptive study.
Place and Duration of Study: Izmir Katip Celebi Universitesi Hospital, Turkey, from January 2011 to January 2018.
Methodology: A total of 144 proximal pancreaticoduodenectomy procedures were performed at the study centre. Patients’ data
was obtained from the outpatient ﬁles and hospital information system, retrospectively; and divided into three groups according to
the pancreatic anastomosis techniques. All three groups were compared in terms of eight parameters. Preoperative parameters
were age, gender, and serum direct bilirubin values; whereas, postoperative parameters were pathology, pancreatic ﬁstula, drain
amylase, serum albumin value and early mortality.
Results: All variables by anastomosis type belonging to three groups diﬀered for ﬁstula rates (p=0.384), pathology types
(p=0.142), preoperative bilirubin (p=0.631) and postoperative albumin (p=0.516) levels, early mortality (p=0.242) parameters
without reaching statistical signiﬁcance (p>0.05); however, the low anastomosis leak rates in Peng's technique were remarkable.
POPF (post-operative pancreatic ﬁstula) developed in 34% patients under 60 years vs. 17.6% patients over 60 years of age
(p=0.029); and 13.7% females vs. 29.9% of male patients (p=0.032).
Conclusion: No factors other than age and gender were found to be signiﬁcant alone in the development of pancreatic ﬁstula after
proximal pancreaticoduodenectomy.
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INTRODUCTION
Proximal pancreaticoduodenectomy (PPD, Whipple) operation
is a procedure performed in pancreas head cancers, duodenum,
distal choledochal and ampulla tumors, chronic pancreatitis,
and also major injuries of the pancreatic head containing the
portal vein.1 It is a complex and high-risk surgical procedure.2 In
recent years, the mortality rate has decreased markedly in the
last two decades.3 Appropriate patient selection, increased surgical experience, developments in preoperative and postoperative follow-up, and multidisciplinary approach have contributed
to better results. Nevertheless, even in experienced centres,
mortality is still 1-5% and total morbidity is 30-50%.1,4,5
The most important complication after PPD is the development
of pancreatic ﬁstula which may lead to other major complications.
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According to ISGPF (International Study Group on Postoperative
Pancreatic Fistula), the incidence of POPF varies between 5% and
30%.6,7
Diﬀerent types of pancreatojejunostomy anastomosis are used in
PPD surgery. The commonly used techniques are: pancreatojejunostomy, Wirsungo jejunostomy, and Peng's technique.
Although these techniques have individual or double comparisons in terms of ﬁstula, there are no studies comparing all 3 techniques in literature.8-10
The aim of this study was to determine the association between
the pancreatic ﬁstula and three diﬀerent anastomosis techniques
in patients undergoing proximal pancreaticoduodenectomy.

METHODOLOGY
This descriptive study was carried out by retrospectively
analysing the data of 144 patients who underwent proximal
pancreaticoduodenectomy (PPD) between January 2011 and
January 2018 with the approval of the ethical committee number
24.03.2018/63 in General Surgery Clinic of Izmir Katip Celebi
University Hospital.
Patient’s age, gender and serum direct bilirubin values were
recorded in the preoperative period.
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It was examined for pancreatic ﬁstula development status,
pathology of the resected tissue, serum albumin value, early
mortality and anastomosis technique, in the postoperative
period. The data were obtained by examining the medical records
including pre- and post-operative clinical notes, surgical reports,
laboratory results and pathology reports. Patients who were operated with a technique other than the three studied anastomotic
techniques were excluded.
POPF (postoperative pancreatic ﬁstula) was deﬁned as being that
the amylase value in the drain ﬂuid obtained on the third postoperative day or after is three times higher than the serum amylase
value, as suggested by the ISGPF (international study group on
postoperative pancreatic ﬁstula).
Three reconstruction techniques were evaluated to ensure the
continuity of pancreatic stump namely end-to-end invagination
(telescopic) pancreatojejunostomy (PJ, Figure 1a); end-to-side
ducto-mucosal (Wirsungo jejunostomy, WJ, Figure 1b); and Peng's
technique, a variant of the telescopic technique (Figure 1c). Stent
was used in telescopic PJ anastomosis group only and none of the
patients was given octreotide in postoperative period. The
patients were divided into two groups as those who developed and
not developed pancreatic ﬁstula after PD operation.

cally signiﬁcant (p=0.032).
Table I: The relationship between risk factors and POPF status developing in
patients underwent PPD.
Absent
(n=105)
n (%)

Present
(n=33)
n (%)

p-value

Age
≤60
>60

35 (33.3)
70 (66.7)

18 (54.5)b
15 (45.5)

0.029
2.40
(1.08-5.32)a

Gender
Woman
Man

44 (41.9)
61 (58.1)

7 (21.2)
26 (78.8) b

0.032
2.68
a
(1.07-6.72)

Pathology
Adenocarcinoma
Intraepithelial neoplasia
Invasive ductal carcinoma
Chronic pancreatitis
Non-speciﬁc duodenitis
Neuroendocrine carcinoma
Pseudopapillary Tm.
Villous adenoma

86 (81.9)
5 (4.8)
0 (0.0)
3 (2.9)
1 (1.0)
6 (5.7)
3 (2.9)
1 (1.0)

24 (72.7)
3 (9.1)
1 (3.0)
2 (6.1)
0 (0.0)
1 (3.0)
1 (3.0)
1 (3.0)

Drain amylase
Normal
High

16 (100.0)
0 (0.0)

0 (0.0)
33 (100.0)

<0.001

16 (100.0)
0 (0.0)

13 (39.4)
20 (60.6)

0.655

84 (89.4)
10 (10.6)

27 (96.4)
1 (3.6)

0.454

103 (98.1)
2 (1.9)

31 (93.9)
2 (6.1)

POPF

Serum direct bilirubin
(preoperatıve)
<0.5
≥0.5
Serum albumin
(postoperatıve)
≤3
>3
Ex in the early period
Absent
Present

0.514

0.242

Pearson Chi-Square Test (Monte Carlo) - Fisher Exact Test (Exact): comparison of categorical data.
a
b
Odss ratio (95% Conﬁdence interval) : age and gender/popf; Reference for Odss ratio:age and
gender/popf.

Figure 1: The varieties of pancreatoentericanastomosis (a) Telescopic PJ (b)
Ductomucosal WJ (c) It schemes Peng’s technique.
(em: everted mucosa, rp: residue of pancreas)

SPSS 22.0 programme was used for analysis of data. The
normality of data distribution was evaluated with the Shapiro-Wilk
test. One-Way ANOVA test was used together with bootstrap
results in comparison of more than two independent groups by
quantitative variables. In comparison of categorical data,
Pearson, Chi-Square test was tested with Monte Carlo Simulation
technique and Fisher’s exact test. Quantitative data were
expressed as mean ± SD (standard deviation) and range (maximum-minimum) values in the tables. In addition, categorical data
were expressed in n (number) and percentages (%). Values with p
<0.05 were considered signiﬁcant.

RESULTS
The mean age of the patients was 62.94 (18-86). 38.2% of the
patients were aged 60 and under, and 61.8% of them were over
the age of 60. It was observed that POPF developed in 34% of
patients aged 60 and under, and 17.6% of them over 60 years old.
The diﬀerences between two groups were statistically signiﬁcant
(p=0.029).
Majority i.e. 62.5% of the patients were males and 37.5% were
females. POPF developed in 13.7% female patients and 29.9%
male patients. The diﬀerences between two groups were statisti-

481

Overall, 34.72% of the patients were anastomosed with the telescopic PJ, 59.03% of them with the ducto-mucosal WJ, 6.25% of
them with the Peng's technique. The POPF rate was determined
as 19.1% (9/47) in the telescopic technique, 28% (23/82) in the
ducto-mucosal technique, and 11.1% (1/9) in the Peng's technique. İn 3 patients, each operated by telescopic technique and
by ductomucosal technique, leakage status was evaluated as
uncertain due to drain and patient problems. The pathological
diagnoses of the resected specimen showed 80.6% adenocarcinoma, 5.6% intraepithelial neoplasia, 4.9% neuroendocrine
carcinoma, 3.5% chronic pancreatitis, 2.8% pseudopapillary
tumors, 1.4% villous adenoma, and 0.7% each of invasive
ductal carcinoma and nonspeciﬁc duodenitis (p=0.514).
Regarding postoperative serum albumin levels, it was 3.0 g/dL;
and below in 90.98% (111/122), 24.3% of these patients developed POPF. The patients with postoperative serum albumin
levels above of 3.0 g/dL were 8.9% (11/122); and 9.1% of these
patients developed POPF (p=0.454). Preoperative serum direct
bilirubin value of 0.5 mg/dL and above were found in 57.2%
(79/138), 25.3% of these patients developed POPF. The same
level was below 0.5 mg/dL in 42.7% (59/138), and 22.0% of these
patients developed POPF (p=0.655).
No statistically signiﬁcant diﬀerence was found between the
development pancreatic ﬁstula, the highness of serum bilirubin
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Table II: Relationship between anastomosis techniques and risk factors in patients undergoing PPD.
Ductomucosal WJ.
(n=85)

Peng's
(n=9)

Telescopic PJ.
(n=50)

Total
(N=144)

n (%)

n (%)

n (%)

n (%)

62.17±11.23 (86-18)

61.89±10.74 (76-42)

64.46±11.37 (83-33)

62.94±11.23 (86-18)

0.500

≤60
>60

34 (40.0)
51 (60.0)

3 (33.3)
6 (66.7)

18 (36.0)
32 (64.0)

55 (38.2)
89 (61.8)

0.856

Sex
Woman
Man

31 (36.5)
54 (63.5)

2 (22.2)
7 (77.8)

21 (42.0)
29 (58.0)

54 (37.5)
90 (62.5)

74
2
1
2
0
3
3
0

5
2
0
1
0
0
1
0

37
4
0
2
1
4
0
2

116 (80.6)
8 (5.6)
1 (0.7)
5 (3.5)
1 (0.7)
7 (4.9)
4 (2.8)
2 (1.4)

Fistula status
Absent
Present

59 (72.0)
23 (28.0)

8 (88.9)
1 (11.1)

38 (80.8)
9 (19.1)

105 (76.1)
33 (23.9)

0.384

Drain amylase
Normal
High

7 (23.3)
23 (76.7)

3 (75.0)
1 (25.0)

6 (40.0)
9 (60.0)

16 (32.7)
33 (67.3)

0.077

Serum direct bilirubin
(preoperatıve)
<0.5
≥0.5

37 (43.5)
48 (56.5)

5 (55.6)
4 (44.4)

19 (38.0)
31 (62.0)

61 (42.4)
83 (57.6)

Serum albumin
(postoperatıve)
≤3
>3

66 (89.2)
8 (10.8)

7 (100.0)
0 (0.0)

40 (93.0)
3 (7.0)

113 (91.1)
11 (8.9)

Ex in the early period
Absent
Present

81 (95.3)
4 (4.7)

8 (88.9)
1 (11.1)

46 (92.0)
4 (8.0)

135 (93.7)
9 (6.3)

Anastomosis type

Age
Mean ± SD. (max-min)

Pathology
Adenocarcinoma
Intraepithelial neoplasia
Invasive ductal carcinoma
Chronic pancreatitis
Non-speciﬁc duodeniti
Neuroendocrine carcinoma
Pseudopapillary Tm.
Villous adenoma

p-value

0.533

0.142

0.631

0.516

0.535

One Way ANOVA Test (Method: Bootstrap): Used together with bootstrap results in comparison of more than two independent groups by quantitative variables.
Pearson Chi-Square Test (Monte Carlo): Comparison of categorical data. SD: Standard Deviation, Max: Maximum, Min: Minimum.

level in the preoperative period and the lowness of serum
albumin level in the postoperative period. While the early
mortality rate of patients undergoing PPD was 6.3% (9/144),
when the groups developing POPF and those not developing
were examined, no statistically signiﬁcant diﬀerence was
found between the presence of ﬁstula and early mortality rates
(p = 0.242, Tables I and II).

DISCUSSION
Many risk factors are described for pancreatic ﬁstula development after PPD.11 Age, gender, degree of jaundice, malnutrition, pathology of periampullary region disease, resected
pancreatic part, consistency of pancreatic stump, width of
pancreatic duct, operation time, type of resection, technique
of pancreatic anastomosis and intraoperative blood loss are
included among these risk factors.7,11 In this study, the rate of
POPF in women over 60 years and female gender was statistically lower than male under 60 years of age.
Herrera et al. deﬁned the risk factors for POPF. That factors
are: over 70 years, male gender, and soft pancreatic tissue.12

In the study by Kow et al., PPD operation was performed in
patients with over 65 years and under. When results were evaluated, the rate of POPF and complications were higher in
patients over 65 years.13 While, the gender parameter in this
study is parallel with the literature, the age parameter is not
parallel with the literature. The likely reason for this result is
additional disease and physical performance score, which may
be better in elderly patients than the younger group.
In the present series, POPF was found in 22.9% (33/144);
whereas mortality rate was 6.3% (9/144). The POPF rate was
similar, and mortality rate was lower, when compared to the
literature. In the series by Duﬀas et al., mortality was 11% and
the rate of POPF was 18%;14 whereas Fang et al. determined
that postoperative mortality was 8.9%, postoperative
morbidity was 56.4% and POPF was 17.6%. 15 The lower
mortality rate after resection in the present series may be
related not to the surgeon case load but to the level of experience in the various departments involved in the detection and
management of postoperative complications, such as gastroenterology, radiology, or intensive care.
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While 9 (19.1%) of 47 patients, who underwent telescopic PJ,
developed POPF, 23 (28%) of 82 patients developed POPF who
underwent ductomucosal WJ. In the Peng’s technique, this rate
was found to be 11.1% (1/9). Although the comparison of
these three methods is not statistically signiﬁcant (p = 0.384),
the low rate of ﬁstula in Peng's technique was remarkable
compared to other techniques.
Yang et al. decided to choose the anastomosis technique
according to the state of the residual pancreatic tissue. They
concluded that ductomucosal WJ should be performed without
a stent in patients whose pancreatic duct diameter is dilated
(>3mm). Telescopic type PJ should be performed with stent in
patients whose pancreatic residual tissue is soft and pancreatic duct diameter is not dilated, again, no statistically signiﬁcant diﬀerence was found when anastomosis types, telescopic
PJ and ducto mucosal WJ were compared in terms of POPF.16
In the study by Yingbin et al., POPF rates were found in 100
patients, upon whom they performed the Peng’s technique.17 In
the study by Javier et al., 2 (6.7%) POPF was determined in 30
patients who underwent Peng’s technique.18 In the light of the
available literature and the results of this study, leakage rates
are lower in Peng’s technique compared to other techniques.
Two general factors-serum direct bilirubin level in the preoperative period and serum albumin level in the postoperative period-were not statistically signiﬁcant, when compared between
groups with and without pancreatic ﬁstula. These results are in
line with the literature.16,19 In their ﬁrst series, Yeo and
Cameron regarded these two factors among risk factors in
pancreatic ﬁstula development.1 Whereas, in their later study,
they reported them as a general risk factor, not speciﬁc to
pancreatic ﬁstula.19
In the prevention of pancreatic ﬁstula, methods such as
placing a stent in the pancreatic duct and the use of octreotide
in the postoperative period have also been tried; accordingly,
it was not observed that the stenting had eﬀects such as
protection from ﬁstula and reduction in rate of leak, and also it
was observed that it caused diﬀerent complications such as
20,21
pancreatic duct obstruction.
In addition, the use of
octreotide was not observed to be a prohibitive on ﬁstula development with reducing pancreatic exocrine secretion.19,22-25
Considering the pathology results, adenocarcinoma was
observed in 80.6%. Additionally, pancreatitis and other
tumoral formations were observed at a lower frequency. When
the ﬁstula rates were compared in relation with the pathology
results, there was no statistically signiﬁcant diﬀerence.

should be performed in patients with hard pancreatic tissue
and dilated duct. Peng's technique should be performed in
patients with soft pancreatic tissue and non-dilated/narrowed
duct.
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