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Although the operative mortality of pancreaticoduo-
denal resection has decreased recently, the operative
morbidity resulting from a leaking pancreatic
anastomosis remains high. We described our experi-
ence in 50 consecutive cases with a simple, secure
end to side pancreaticojejunostomy. We used a
paediatric nasogastric tube in the pancreatic rem-
nant duct as a temporary external pancreatic drain.
There were 29 men and 21 women ranging from 12 to
84 years with a median age of 61 years. Forty-two
patients underwent a standard Whipple procedure
and eight a pylorus preserving pancreaticoduode-
nectomy. Average operating time was 270 minutes
with a range of 170 to 480 minutes. The pancreati-
cojejunostomy could be constructed in a mean of 8
minutes. Intraoperative blood loss ranged from 150
to 3500 mL with a mean of 910mL. Twenty-five
patients (50 %) received no blood transfusion. The
consistency of the pancreatic remnant was hard in 12
patients (24 %) and normal in 38 patients (76 %). The
pancreatic duct was dilated (>4mm) in 15 patients
(30 %). There was no operative mortality and only
three (6.0%) minor leaks from the pancreatic
anastomosis which healed spontaneously. It was
difficult to determine if the leaks were related to the
consistency of the pancreatic remnant, the size of the
pancreatic duct, the amount of intraoperative blood
loss, operating time, sex of the patient or experience
of the surgeon, as there were only three leaks. We
concluded that our technique for pancreaticojejunal

anastomosis following pancreaticoduodenectomy
was safe and applicable to, standard Whipple or
pylorus preserving pancreaticoduodenectomy, small
or dilated pancreatic ducts, normal or fibrotic
pancreas.
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INTRODUCTION

Although the operative mortality of pancreati-
coduodenal resection has improved recently, the
operative morbidity resulting from a leaking
pancreatic anastomosis remains high [1-12]. A
variety of approaches to the management of the
pancreatic remnant and duct have been tried
[13-22]. Even in large series, a substantial leak
rate from the pancreatic anastomois has been
reported [3-12]. Some leaks require reoperation,
either widespread peripancreatic drainage
with/without anastomotic repair or completion
pancreatectomy, and may lead to operative
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mortality [7, 8, 23]. Herein, we report our

experience with 50 consecutive pancreaticoduo-
denal resections without any operative mortality
and with a low rate (6.0 %) of minor leak from
the pancreaticojejunal anastomosis. A simple,
universal, but very secure end-to-side pancreti-
cojejunostomy was used in all patients with an

appropriate paediatric nasogastric tube in the
pancreatic remnant duct as a temporary external
pancreatic drain for 3 weeks.

PATIENTS AND METHODS

From April 1989 to June 1995, 50 consecutive

patients underwent pancreaticoduodenectomy
at National Cheng Kung University Hospital
for a variety of indications. (Tab. I) There were
29 men and 21 women with a median age of 61
years (range 12 to 84). Eleven patients were 70
years of age or older, and two were over 80. The
youngest patient was a 12-year-old girl, who had
a large papillary cystic neoplasm at the head of
the pancreas. A classic pancreaticoduodenect-
omy (with subtotal gastrectomy) was performed
in 42 patients (84 %), and a pylorus preserving
pancreaticoduodenectomy (PPPD) in eight pa-
tients (16 %); five patients had a concomitant

right hemicolectomy due to suspicious malig-
nant invasion to the mesocolon and/or the colon
(three pancreatic cancer, one ampulla vater
cancer and one gastric cancer); one had a partial
resection of the inferior vena cava with direct
repair; one had a concomitant classic Whipple
and right hepatic lobectomy. (The patient had a

previous left hemicolectomy for colon cancer 12
years ago and a right nephroureterectomy for
transitional cell carcinoma of the renal pelvis
three years ago. During this hospitalization, he
had a biopsy proven ampulla of vater cancer
with an isolated hepatic mass in segment 7. The
resected liver specimen revealed chronic cho-
langitis with periductal fibrosis and lymphocytic
infiltraltion. The postoperative course was un-
eventful.) Only one type (described below) of

pancreaticojejunal anastomosis, a modification
of the method used by Smith [13], was used.
Ninety percent of the cases were performed by
our senior author (P.W.L.). Somatostatin was not
used in any of these patients.

Technique for Pancreaticojejunostomy

After the pancreaticoduodenal resection was
completed, the proximal end of the jejunum
was closed with staples. The proximal jejunal
loop was brought antecolically to the cut end
of the common hepatic duct. A single layer
anastomosis in an end to side fashion between
the common hepatic duct and the jejunum with

interrupted 3-0 silk sutures but without a T-tube
was performed. The pancreaticojejunal anasto-
mosis was then reconstructed. An appropriate
paediatric nasogastric tube, according to the
diameter of the pancreatic remnant duct, was
inserted into the pacreatic duct, and secured
with a suture of 3-0 chromic catgut. The
nasogastric tube was pulled through the jeju-
num via a stab wound in both sides of the
jejunum, which was 10 to 15 cm distal to the
hepaticojejunostomy, and was brought out ex-
traabdominally. A row of 3-0 silk sutures were
placed through the posterior pancreatic paren-
chyma, the pancreatic capsule and the posterior
seromuscular layer of the jejunum. Then, these
sutures were tied to approximate the pancreatic
remnant and the jejunum posteriorly. (Fig. 1)
The anastomosis was completed with several
interrupted 3-0 silk sutures between the anterior

TABLE Indications for 50 pancreaticoduodenectomies

Ampulla Vater cancer 28(1)
Pancreatic cancer 10
Distal CBD cancer 3
Duodenal leiomyoma
Pancreatic serous cystadenoma 1(1)
Papillary cystic neoplasm
Gastric cancer 3
Ectopic pancreas of distal CBD
Chronic pancreatitis 2(1)

Total 50(3)(6.0%)

):Number of Patients with leak.
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FIGURE 1 Posterior pancreaticojejunal anastomosis was
performed by approximating the seromuscular posterior
portion of the jejunum to the pancreas with 3-0 silk sutures
after the paediatric nasogastric tube was inserted and secured
in the pancreatic duct with a suture of 3-0 chromic catgut.

FIGURE 2 The pancreaticojejunal anastomosis was com-
pleted after approximating the seromuscular anterior portion
of the jejunum to the pancreas. The stenting tube was secured
at the exit with a suture of chromic catgut. The exit was
strengthened with a pursestring suture of 3-0 silk.

pancreatic parenchyma, the pancreatic capsule
and the anterior seromuscular layer of the
jejunum. (Fig. 2) The paediatric nasogastric tube
was secured with a 3-0 chromic catgut suture
which was placed near its exit in the jejunum.
Finally, a pursestring suture in the seromuscular
layer of the jejunum with 3-0 silk was used to
strengthen the exit. Completion of the pancrea-
ticoduodenectomy and reconstruction was
shown in Figure 3. The stenting pancreatic duct
tube was removed on the 21st day after opera-
tion.
No special preparation of the cut end of the

pancreas or the pancreatic duct was needed. No
direct mucosa to mucosa anastomosis between
the pancreatic duct and the jejunum was

performed whether the main pancreatic duct
was dilated/normal or the pancreatic remnant
was fibrotic/normal. A Jackson-Pratt drain was

FIGURE 3 Completion of pancreaticoduodenectomy
a. Standard Whipple b. PPPD.
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placed along the subhepatic space through the
foramen Winslow to the lesser sac area.

RESULTS

There was no operative mortality. Mean dura-
tion of operation was" 270 minutes (range 170 to
480 minutes). All operations took less than 6
hours except one, in whom a large papillary
cystic neoplasm of the pancreas at the head
compressing the portal vein and superior mes-
enteric vein was resected. Pancreaticojejunost-
omy averaged 8 minutes with a range from 7 to 9
minutes. Intraoperative blood loss ranged from
150 to 3500 mL with a mean of 910 mL. Twenty-
five patients (50 %) received no blood transfu-
sion intraoperatively. Pancreatic consistency
was hard in 12 patients (24 %) and normal in
38 patients (76 %). The diameter of the pancrea-
tic duct of the remnant ranged from 1 mm to
14 mm with a mean diameter of 4.5 mm. The
pancreatic duct was dilated (greater than 4 mm)
in 15 patients (30 %). The paediatric nasogastric
tube used for external pancreatic duct stenting
ranged from Fr5 to Fr14. The daily amount of
pancreatic juice collected from the stenting tube
ranged from 0 to 1530 mL. A great variation in
the daily amount of pancreatic drainage was
noted, even in the same patient.
No leakage from the hepaticojejunostmy or

gastrojejunostomy was noted. Mild leakage of
the pancreaticojejunostomy was noted in three
patients, which healed spontaneously in 1 to 3
weeks after conservative treatment. All these

three leaks occurred in patients operated on by
the senior surgeon. (Tab. II) Mild abdominal pain
and increased amylase-rich discharge varying
from 50-300 mL daily from the Jackson-Pratt
drain occurred in these patients. Because there
were only three leaks in this series, it was
difficult to comment on any predisposing factors.

DISCUSSION

A variety of approaches to the management of the
pancreatic remnant and duct following pan-
creaticoduodenectomy have been tried [13-22].
But they were technically complicated [13-22]
and the leakage rate remained high [14-22]. Our
technique, a modification of the method used
by Smith [13], for pancreaticojejunostmy and
hepaticojejunostomy was simple. No special
preparation for the cut surface of the pancreatic
remnant and duct was required as in the
dunking procedure or duct to mucosa anasto-
mosis. The anastomosis could be completed in
7 to 9 minutes, and could be universally
applied to any situation no matter what the
diameter of the pancreatic duct was or what the
consistency of the remnant was.

In our pancreaticojejunostomy, we used a

pancreatic stent to temporarily drain the pan-
creatic juice extraabdominally for 3 weeks. No
pancreatic juice entered the alimentary tract in
the postoperative period. Most importantly,
there was only a very small stab wound in the
jejunum for the pancreaticojejunal anastomosis.
In the three leaks, the volume of drainage varied

TABLE II Three pancreaticojejunal anastomotic leaks

Sex Age

M 71

M 44

F 43

diagnosis Operation blood
time (min) loss (mL)

remnant

Pancreatic
serous

adenoma

chronic
pancreatitis

ampulla
vater
cancer

Pancreatic
duct (ram)

267 850 hard 5

275 1200 soft

260 700 soft 4
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from 50 to 300 mL daily. Only pancreatic juice,
almost no biliary-enteric content, was noted
from the intraoperatively placed drain tubes.
These leaks healed spontaneously with conser-
vative treatment. We did not use somatostatin in

any of the patients. Though a large portion of
pancreatic leaks can be managed with conserva-
tive measures, some leaks require reoperation
with either widespread peripancreatic drainage
with or without anastomotic repair or comple-
tion pancreatectomy. Leaks and reoperation
carry a risk of major morbidity, even death
[7, 8, 23]. Fortunately, we did not experience
severe complications from the anastomotic
leaks.

Factors previously reported as influencing the
development of a pancreatic leak include a small
pancreatic duct, soft or normal pancreatic
parenchyma, large intraoperative blood loss,
and age over 65 years [2-4]. In this study, only
three minor leaks were noted. We were unable
to identify any preoperative or operative para-
meters predisposing to pancreatic anastomotic
leaks. However, a delicate surgical technique,
we believe, is essential and important to ahieve
zero mortality and zero anastomotic leak in

pancreaticoduodenectomy.
We concluded that our technique for pancrea-

ticojejunostomy was simple, safe and univer-

sally applicable to any situation, standard
Whipple or PPPD, small or dilated pancreatic
ducts, normal or fibrotic pancreatic remnant.
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