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CASE REPORT

Middle-Preserving Pancreatectomy:
An Interesting Procedure for Pancreas-Sparing Resection
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ABSTRACT

Context Total pancreatectomy is the treatment of choice for multicentric diseases involving the head and the body-tail of the
pancreas. Middle-preserving pancreatectomy is a recently reported alternative procedure when the pancreatic body is spared from
disease. We report on the successful preservation of the pancreatic body in a patient harboring a multicentric intraductal papillary
mucinous neoplasia (IPMN). Case report A multicentric IPMN was diagnosed in a 59-year-old man. A standard pylorus preserving
pancreaticoduodenectomy was performed, followed by a spleen-preserving distal pancreatectomy. The splenic vessels were carefully
preserved. The residual 5 cm of the pancreatic body were anastomosed to the jejunum after verifying that the resection line on both
sides was negative at frozen section examination. The postoperative course was complicated by transient peritoneal bleeding
managed with angiographic embolization of the splenic artery. A borderline mixed type IPMN of the head and chronic pancreatitis
of the tail were found at pathological examination. Eleven months after surgery, the patient is well and disease free; glycemic control
is achieved by diet. Conclusion A middle-preserving pancreatectomy can be performed safely for multicentric IPMNs involving the
head and the body-tail of the gland. It can prevent problems with the glycemic control that usually follows total pancreatectomy.

INTRODUCTION

In recent years, parenchyma-sparing pancreatic
resections (i.e., middle pancreatectomy, duodenum-
preserving pancreatic head resection, spleen-preserving
distal pancreatectomy) have been increasingly
performed for isolated, benign, borderline or low-grade
pancreatic malignancies not suitable for enucleation
[1]. However, total pancreatectomy is still the
treatment of choice for such diseases when the head
and the body-tail of the gland are simultaneously
involved. Problems with glycemic control and severe
exocrine pancreatic insufficiency are obviously to be
expected after a total pancreatectomy.

Intraductal papillary mucinous neoplasms (IPMNs) of
the pancreas are multifocal in up to 64% of patients [2].
Choosing between total pancreatectomy and more
limited resections may be difficult in clinical practice
when faced with benign or borderline lesions of the
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pancreas, and the balance between radical resection
and postoperative quality of life has to be carefully
considered [3]. When the lesion involves only the head
and tail of the pancreas, the body of the gland may be
spared by means of a middle-preserving pancreatect-
omy, preventing the consequences of the complete loss
of the pancreatic parenchyma [4, 5, 6]. We describe the
surgical technique and outcome in a patient who
underwent a middle-preserving pancreatectomy.

CASE REPORT

In August 2005, a 59-year-old man underwent
ultrasonography (US) and magnetic resonance
cholangiopancreatography (MRCP). A multicystic
mass, 2.5 cm in diameter, in the head of the pancreas
was found incidentally. A branch-type IPMN was
diagnosed and the patient was put on follow-up. A
slight, progressive increase in tumor diameter was
apparent on subsequent MRCP evaluation. In
December 2008, the lesion measured 4.0 cm in
diameter, with dilation of the main pancreatic duct,
evidence of irregularity of the main pancreatic duct and
a cystic lesion in the pancreatic tail (Figure 1). His
physical examination was unremarkable, and routine
laboratory tests were within normal range, including
serum tumor markers CEA and CA 19-9. 18-
fluorodeoxyglucose positron emission tomography
with CT acquisition (PET/CT) showed no pathological
uptake in the pancreas. Endoscopic ultrasonography
showed a 3.5 cm cystic mass in the pancreatic head
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Figure 1. Magnetic resonance cholangiopancreatography showing a
multicystic lesion in the pancreatic head, a slight dilation of the main
pancreatic duct, and Wirsung’s duct irregularity and cystic lesions in
the tail of the pancreas.

with septa and mural nodules, communicating with a
dilated main pancreatic duct. The body of the gland
was normal, but a dilated main pancreatic duct and
cystic lesions of secondary ducts were observed in the
tail. With a diagnosis of mixed-type IPMN involving
the head and tail of the pancreas, the patient underwent
laparotomy.

After a midline incision, the peritoneal cavity was
carefully explored and the pancreas was exposed. An
intraoperative US confirmed the lesions in the head and
tail of the pancreas while the body was free of disease.
A standard pylorus-preserving pancreaticoduodenect-
omy [7] was performed followed by a spleen-
preserving distal pancreatectomy with careful
dissection of the splenic vessels. Both resection lines
were negative at frozen section and the distal
pancreatic stump was sutured. Blood supply and
venous perfusion for the remaining gland were
intraoperatively confirmed by normal bleeding from
both cut surfaces of the pancreas. The remaining body
of the pancreas, measuring about 5 cm in length, was
anastomosed end-to-end to a Roux en-Y jejunal loop.
A small catheter was left inside the main pancreatic
duct, passing through the pancreaticojejunostomy. An
end-to-end duodenojejunostomy and an end-to-side
hepaticojejunostomy were also performed. Figure 2
shows the end result of the surgical procedure.

A preoperative oral glucose tolerance test and fecal
elastase were within the normal range.

Histological examination of the surgical specimen
confirmed a borderline, mixed-type IPMN in the head,
and chronic pancreatitis in the tail of the pancreas.

The postoperative course was complicated by transient
peritoneal bleeding and a suspected splenic hematoma

which was managed with blood transfusions and
angiographic embolization of the splenic artery.

Eleven months after surgery, the patient is well and
disease-free. He is diabetic, treated only with diet, and
his fecal elastase is less than 50 pg/g. He is taking
pancreatic enzymes.

DISCUSSION

Multicentric diseases of the pancreas can be associated
with several different conditions, including IPMN, and
may afford a better choice of treatment. The
involvement of two or more pancreatic regions by
frankly malignant lesions generally warrants a total
pancreatectomy. But while a total pancreatectomy is
mandatory for malignancies, it seems to be
overtreatment for benign or borderline conditions,
especially in young, otherwise healthy, patients.

In our patient, surgical treatment was chosen after 3.5
years of follow-up on the basis of the increased risk of
malignancy of a mixed-type IPMN with a lesion which
hadincreased from 2.5 to 3.5-4 cm in the head of the
pancreas in a patient who was a good surgical risk [8].
A duodenum-preserving pancreatic head resection was
excluded due to the involvement of the intrapancreatic
biliary tree and the duodenum. A total pancreatectomy
was also excluded based on the normal appearance of
the pancreatic body and on the negativity of PET/CT
which excluded a malignant IPMN [9]. The choice of
performing a spleen-preserving middle-preserving
pancreatectomy was based on the hope of preventing
possible brittle diabetes, and the related very poor
quality of life which can follow a total pancreatectomy.
A middle-preserving pancreatectomy can be criticized
on the basis of the risk of recurrence of the IPMN in
the residual pancreas. In the last decade, there has been
great interest in organ-sparing pancreatic surgery for

Figure 2. The end result of middle-preserving pancreatectomy with
double jejunal loop reconstruction.
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IPMNs involving isolated segments of the pancreas,
with a view to preserving pancreatic function and
achieving a better quality of life after surgery.
Recurrent IPMN after subtotal duodenum-preserving
pancreatic head resection was reported in only two out
of 59 patients who underwent duodenum-preserving
pancreatic head resection for IPMN [10]. Careful
patient selection, and intraoperative frozen section of
the surgical margins should be performed to prevent
tumor relapse.

After a complicated postoperative course, the patient
did well after discharge and, eleven months after
surgery, there are no signs of IPMN relapse. His
diabetes is still controlled by diet and exocrine
insufficiency by pancreatic enzymes.

In the English language medical literature, we
identified a total of 10 patients (our own included) who
underwent middle-preserving pancreatectomies at four
different institutions [4, 5, 6]. The results are
summarized in Table 1.

Although pancreatic or ampullary cancers were
resected in four of the ten patients [4, 5], we preferred
to avoid a middle-preserving pancreatectomy in
patients with malignant disease. Three patients
experienced postoperative complications, involving
two grade B pancreatic fistulas and peritoneal bleeding
in one. None of the patients died. At the last follow-up,
four patients had insulin-dependent diabetes easily
controlled by low-dose insulin administration, and four
had exocrine pancreatic insufficiency. All patients were
alive without recurrent disease at the last follow-up
(mean: 24.9 months; median: 16 months; range: 6-118
months).

In conclusion, a middle-preserving pancreatectomy is a
recently introduced procedure to avoid total
pancreatectomy in patients with multiple pancreatic
diseases sparing only the body of the pancreas. The
procedure is feasible and safe, with an acceptable
complication rate. Exocrine and/or endocrine
pancreatic sufficiency may be preserved in at least one

out of two patients; when it was not, the resulting
pancreatic insufficiency proved much easier to treat
than after total pancreatectomy. It has previously been
shown that post-pancreatectomy glucose intolerance
exhibits a linear relationship with the size of the
pancreatic resection, both in animals [11] and in
humans [12]. Dogs developed glucose intolerance after
a 50% pancreatectomy and frank diabetes following
resection of 87% of the gland [11]. In humans, there
was usually little change in glycemic control unless
more than 80% of the pancreas was resected in patients
with a previously normal pancreas [12]. Therefore,
post-pancreatectomy glycemic control may be related
not only to the extent of the pancreatic resection, but
also to the quality of the remaining pancreas.
Moreover, a middle-preserving pancreatectomy
preserves the glucagon-secreting alpha cells located in
the pancreatic body; their loss is responsible for
postoperative hypoglycemic episodes [12].

From the oncological point of view, a middle-
preserving pancreatectomy appears to be an adequate
surgical procedure for benign or borderline tumors,
including IPMNSs.
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