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Background
The pancreatic leak is the most dangerous complication
postpancreaticoduodenectomy. There are many risk factors for the development
of pancreatic fistula (PF) such as texture of the pancreas and its duct size.
The aim was to decrease the incidence of PF in these risky patients.
Patients and methods
A retrospective study was performed on 20 periampullary tumors patients treated
by subtotal pancreatectomy between April 2015 and September 2017, which were
performed in Assiut Al Rajhi Liver Hospital. Subtotal pancreatectomy was
performed in patients with soft pancreas which could not hold stitches and small
duct size of less than 3mm. Also, the authors follow the results of postoperative
pancreatic leakage, other morbidity and mortality.
Results
A PF type A developed in three cases and did not require any further management,
one case developed PF type B who also developed delayed gastric emptying and
improved after 3 months; one case of abdominal abscess was managed by
insertion of pig tail; two cases of wound infection improved by repeated
dressing; the mean hospital stay was 7 days except for the patient who
developed PF type B and delayed gastric emptying whose hospital stay was
prolonged to 1 month; the mortality rate was one case, who was a female
patient of 70 years old and died by myocardial infarction 1 week postoperatively.
Conclusion
Subtotal pancreatectomy with stapling can be done safely in risky patients to
decrease the incidence of PF, but further large randomized trials are needed.
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Introduction
Pancreaticoduodenectomy (PD) is a complicated
surgical procedure. The best results and outcomes
have been demonstrated at high-volume centers
[1,2]. In experienced surgeons, the median operative
time for theWhipple procedure is 5.5 h, with a median
blood loss of 350ml and mortality of less than 4% [3].

A pancreatic fistula (PF) occurs due to disruption of
pancreatic ducts and leakage of pancreatic fluid
following pancreatic resection.

Postoperative pancreatic fistula (POPF) is diagnosed
when the amylase from the pancreatic drain on or after
postoperative day 3 is greater than three times the
upper limit of the normal serum amylase content,
according to the International Study Group on
Pancreatic Fistulas [4,5]. Clinically relevant POPFs
(grade B or C) occur in ∼5–10% of patients, although
in some series the incidence is as high as 22% [6,7]. PFs
can lead to sepsis and hemorrhage if they are not
Wolters Kluwer - Medknow
adequately drained externally. These complications
are associated with a mortality of 20–40%,
prolonged hospitalization, and increased hospital
expenses [6].

The risk of developing POPF is increased with various
factors, such as obesity, preoperative bilirubin level, as
well as a soft pancreas and a narrow duct size. Other
factors that have also contributed to increased risk of
POPF include drain amylase greater than 4000U/l on
postoperative day 1, significant blood loss, and
prolonged operative time [6,8–10]. In one study, a
risk score, calculated using only BMI and pancreatic
duct width on preoperative computed tomography
imaging, accurately predicted the risk of POPF [11].
DOI: 10.4103/ejs.ejs_44_20
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In a study of 2752 patients under pancreatic
resection, 256 (9.3%) patients developed a
clinically relevant POPF (International Study
Group on Pancreatic Fistulas grade B or C) [12].
Detection of microorganisms in the POPF was
associated with a higher rate of post-
pancreatectomy hemorrhage (42 vs 22%), sepsis
(38 vs 7%), wound infection (30 vs 7%),
reoperation (48 vs 11%), and overall 90-day
mortality (20 vs 4%), and length of hospital stay
(median 42 vs 26 days). An infected POPF was
identified as an independent risk factor for sepsis,
wound infection, and reoperation by multivariate
analysis. However, it is unclear how this increased
risk for complications can be best mitigated (e.g. by
earlier antibiotic therapy, or by procedural or surgical
intervention).

Prevention of POPF using various techniques for
handling the pancreatic stump or anastomosis,
prophylactic somatostatin and its analogs, and
prophylactic pancreatic duct stenting has been
attempted with varying success.
Patients and methods
A retrospective study was performed on 20 patients
treated for periampullary tumors by subtotal
pancreatectomy between April 2015 and September
2017 were done in Assiut Al Rajhi Liver Hospital.
Ethical approval was taken from the faculty of
Medicine ethical committee, Assiut University. All
cases were performed by two surgeons only.

Preoperative assessment of tumor was detected by
multislice computed tomography abdomen and
patient fitness for the operation. Confirmation of
tumor respectability, texture of the pancreas, and
pancreatic duct size were obtained intraoperatively.
Operative technique
All surgeries were performed under balanced general
anesthesia with intraoperative monitoring for vital
signs, and patient-controlled analgesia with opioids
was the method chosen for postoperative analgesia.

Bilateral subcostal incision was done and then
exploration of the abdomen to exclude distant
metastasis. Separation of the gastrocolic ligament
was achieved by the LigaSure device and complete
mobilization of the right colon till the cecum, and
then full kocherization of the duodenum until the left
renal vein will be achieved. The aortocaval lymph node
will be assessed if metastasis was suspected and will be
sent for frozen section to take the decision and if
positive the procedure will be aborted. Dissection of
the lower border of the pancreas was done to expose the
superio mesenteric vein (SMV) and creation of the
tunnel between the neck of the pancreas and the PV.

Dissection of the gall bladder from the liver bed and
ligation of the cystic duct and cystic artery were done.
common bile duct (CBD) is dissected and is cut above
the level of cystic duct and its distal part will be ligated
to protect against the spillage of the tumor.

Dissection of the common hepatic artery (CHA)
and lymphadenectomy with porta hepatis
lymphadenectomy was performed. Ligation of the
gastro duodenal artery (GDA) and right gastric
artery, skelotinization of the portal vein, and the
HA proper were done. Confirmation of the tunnel
between the neck of the pancreas and PV was detected.
The duodenal bulb is cut and the pylorus is preserved;
marginal stitches were taken from both sides of the
pancreatic body and by cutting the head of the pancreas
with a safety margin.

A cut is made 15 cm from the jejunum away from the
duodenojejunal flexure followed by dissection of this
part until complete dissection of the ligament of Treitz.

Dissection of the specimen from the portal vein and
removal of the mesopancreas with the specimen was
done. The pancreatic stump was to be assessed for its
consistency, duct size, and to assess whether it could
hold stitches or not.

If the pancreatic stump was soft with small duct size
and could not hold stitches, the decision would be
subtotal pancreatectomy.

Complete mobilization of the pancreatic stump from
the mesocolon and the splenic vessels up to 5 cm from
the hilum of the spleen up to 70% of the pancreas was
done. Using a linear stapler (Fig. 1), the mobilized part
is cut with occlusion of the pancreatic duct by a linear
stapler . . . we close the jaw of the stapler gradually in
2min and we fire it slowly in 1min (Fig. 2).

Hepaticojejunostomy and duodenojejunostomy were
done. To confirm the hemostasis, three drains were
to be inserted: subhepatic, pancreatic, and pelvic.
Closure of the abdomen was by the PDS loop.

PF is defined according to an international study group
of PF by measurements of amylase in drainage fluid
[13].



Figure 2

Pancreatic remnant stump after stapler resection.

Table 1 Demographic data of the studied patients

Age (years)

Mean 60

Range 41–70

Sex [n (%)]

Male 8 (40)

Female 12 (60)

Pathology [n (%)]

Pancreatic adenocarcinoma 8 (40)

Ampullary adenocarcinoma 4 (20)

Cholangiocarcinoma 5 (25)

Duodenal adenocarcinoma 3 (15)

Table 2 Postoperative complications

Pancreatic fistula 4 (three grade A–one grade
B)

Delayed gastric emptying 1

Endocrine insufficiency 0

Exocrine insufficiency (severe
form)

0

Intra-abdominal collection
(abscess)

1

Bile leakage, bleeding 0

Cardiovascular complications 1

Wound infection 2

Figure 1

Mobilized pancreatic stum.
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According to the type of PF conservative management
was the first line.

Both exocrine and endocrine pancreatic functions
were followed up after surgery by testing the level
of blood sugar every 2 months and 3-days fecal fat
was calculated in cases with severe diarrhea.
Although there was no severe form of
diarrhea we did the test two times and stop it as
prophylactic pancreatic enzymes were taken by the
patients.

Other postoperative morbidities as delayed gastric
emptying, bile leakage, intra-abdominal collections,
and wound infection were followed.

Mortality rates in the hospital stay or within 30 days of
the operation were detected.
Results
Twenty patients were included in this study; patient
characteristics are reported in Table 1.

In all patients, the texture of the pancreas was soft and
could not hold stitches with duct size of less than 3mm.

Postoperative complications are summarized in
Table 2.

A grade A PF developed in three (15%) cases which did
not require further management. A grade B PF
developed in one patient and was managed
conservatively; the same patient also developed
delayed gastric emptying which presented by loss of
appetite which led to decreased body weight and
improved after 3 months. One case developed
abdominal abscess 7×7 cm peripancreatic and was
managed conservatively by insertion of pig tail
drainage under sonographic guide. Two cases
developed wound infection which was improved by
repeated dressing.

Four cases were diabetic preoperative, three of them
were controlled by oral hypoglycemic and one case was
controlled by insulin. Their diabetes mellitus (DM)
was not worsening up to 1 year follow-up
postoperatively.
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Exocrine pancreatic insufficiency is diagnosed in
most of the patients with chronic diarrhea/
steatorrhea and chronic abdominal pain; doing 3
days stool fat was calculated in two cases with
mild form of diarrhea.

The mortality rate was one case who was a female
patient of 70 years old who died from myocardial
infarction 1 week postoperatively.

The mean hospital stay was 7 days, except for a patient
who developed PF grade B and delayed gastric
emptying whose hospital stay was prolonged by 1
month.
Discussion
The improvement of diagnostic tools and surgical
experience reflected in the management of
periampullary tumors. The mortality rates are
decreased to less than 5% in specialized centers but
the morbidity rates are still high [14,15]. The PF is one
of the most severe complications post-PD, which may
lead to several complications such as hemorrhage,
septic complications, intra-abdominal collection, re-
laparotomy, and prolonged hospital stay [16].

As pancreaticoenteric anastomosis is the Achilles’ heel
of PD due to the activation of pancreatic enzymes by
enteric secretions so that the risk of PF is hazardous
[17,18]. There are different techniques to avoid
pancreatic leakage from pancreaticoenteric
anastomosis but unfortunately with no uniform
results [19]. As in the literature, the predicable risk
factors of pancreatic leakage are texture of the pancreas
(soft and friable) and pancreatic duct size (<3mm)
[13], our interesting approach in risky patients depends
on the fact that it is possible to remove up to 70% of the
pancreas without the development of endocrine
abnormalities (subtotal pancreatectomy) [20], after
Whipple’s resection if the pancreas was soft and
could not hold stitches. Moreover if the pancreatic
size did not exceed 3mm we proceeded to subtotal
pancreatectomy and occlusion of the pancreatic duct by
a linear stapler.

As pancreaticoenteric anastomosis was avoided,
complications of PF were reduced as the activation
of pancreatic enzymes would not occur [21]. Also as the
size of the remnant pancreas was decreased, the
incidence of PF was reduced [22].

In this approach, complications of total
pancreatectomy were avoided. DM in these cases is
reportedly brittle and difficult to control; also exocrine
deficiency will be developed [23,24].

In comparison with Tabatabei and colleagues
pancreaticojejunostomy was done [23].The incidence
of fistula is much better in our study, so the overall
morbidity and mortality are better. In comparison with
other studies of subtotal pancreatectomy [25,26], there
are no difference in early or late results of morbidity and
mortality.

In this approach, the risk of PFwas reduced. Endocrine
complications were not present as in Maqnússon et al.
[26] who reported that there was improvement of
glucose tolerance after subtotal pancreatectomy. In
most of the cases included in the study exocrine
abnormalities in the form of diarrhea or abdominal
pain was present and were treated accordingly without
severe course. Also, the hospital stay was shortened
except in one case, so it was advantageous as the
patients would need adjuvant chemotherapy; they
would receive it in the proper time.

Some authors concluded that subtotal pancreatectomy
with stapling is a safe alternative technique in risky
patients, which avoids the hazards of PF and decreases
its incidence post-PD operation [13].
Conclusion
Subtotal pancreatectomy with stapling is a safe, less
complicated, and time-saving approach in risky
patients without affecting the oncological principles
or long-term survival.

Postoperatively DM does not worsen, and prophylactic
enzymes and multivitamins are recommended for
patients to control exocrine pancreatic insufficiency.

Many researches on a large number of patients are
needed for support this technique.
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