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CASE REPORT

Middle-Preserving Pancreatectomy for Multifocal Metastatic Renal
Cell Carcinoma Located in the Head, Body and Tail of the Pancreas.
A Case Report
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ABSTRACT

Context Postoperative endocrine and exocrine insufficiencies following traditional pancreatectomies might cause a deterioration of
the quality of life and surgical outcome. Parenchyma-sparing pancreatectomies have been utilized in benign lesions and low-grade
malignancies. Case report A 67-year-old female with a past history of right nephrectomy for renal cell carcinoma 20 years earlier
was referred to our institute with obstructive jaundice and multiple nodules in the pancreas. Computed tomography demonstrated
five well-demarcated, strongly enhanced nodules with diameters of 5.5 cm in the head, 2.0 and 1.8 cm in the body, and 1.2 and 1.0
cm in the tail. Fluorine-18 fluorodeoxyglucose positron emission tomography did not demonstrate any extrapancreatic uptake. A
middle-preserving pancreatectomy was performed after ultrasonography had confirmed arterial perfusion in the middle segment. A
histological study demonstrated metastatic clear cell renal carcinoma. To date, the patient has remained without recurrence for two
and a half years since surgery. A minimal administration of insulin has been necessary; however, C-peptide is detectable and
nutritional status is comparatively good. Conclusion A middle-preserving pancreatectomy is a useful procedure in a parenchyma-
sparing pancreatectomy for resecting multifocal lesions in the head, body and tail of the pancreas.

INTRODUCTION

Sarr et al. [1] reported that a total pancreatectomy does
not have as good a survival benefit when compared to a
Whipple resection for pancreatic ductal
adenocarcinoma. This observation suggested that the
loss of endocrine and exocrine function following a
total pancreatectomy causes a deterioration of the
surgical outcome. A subtotal pancreatectomy is
generally performed, even for a very large tumor
involving the head, body and tail of the pancreas. The
diabetic state arising after a subtotal pancreatectomy
can easily be managed as compared to brittle diabetes
after a total pancreatectomy [2, 3, 4]. In order to
preserve pancreatic function, a parenchyma-sparing
pancreatectomy has recently become a surgical option
for benign and borderline neoplasms.

Multiple pancreatic neoplasms are occasionally
encountered. Multicentre pancreatic adenocarcinoma is
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rare. Pancreatic endocrine tumors might be multifocal,
especially in patients with multiple endocrine neoplasia
type 1 [5]. Metastatic pancreatic tumors arise from
various kinds of malignancies. Metastasis from renal
cell carcinoma has led to resection with a
comparatively good 5-year survival rate [6, 7].
Approximately one-third to one-half of patients with
this type of metastasis demonstrate multiple
metastases. Intraductal pancreatic mucinous neoplasms
have malignant potential and multicentricity [8]. These
types of neoplasms occasionally require a
pancreatectomy. A parenchyma-sparing pancreatectomy
should be considered in order to avoid a total
pancreatectomy, even if multicentre neoplasms involve
all segments of the pancreas.

We  herein  introduce a  middle-preserving
pancreatectomy for metastatic pancreatic tumors from
renal cell carcinoma which involve all segments of the
pancreas.

CASE REPORT

A 67-year-old female was referred to our hospital,
complaining of jaundice, appetite loss and 3 kg of body
weight loss over one month. She had undergone a
thyroidectomy for a thyroid adenoma and a right
oophorectomy for an ovarian tumor at 41 years of age
and a right nephrectomy for renal cell carcinoma at 47
years of age. Laboratory data demonstrated mild liver
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Figure 1. Preoperative computed tomography. Pancreatic metastatic
tumors were detected as being demarcated enhanced tumors in the
tail (a.) and body (b.) of the pancreas. A very large tumor occupied
the entire head of the pancreas (c.). The common bile duct was
compressed by the tumor located in the head of the pancreas (d.).

dysfunction due to obstructive jaundice without
elevation of plasma CEA and CA 19-9 levels.
Computed tomography (CT) demonstrated a
remarkably enhanced tumor measuring 55x40 mm in
diameter in the head, two tumors measuring 2.0 and 1.8
cm in the body, and two tumors measuring 1.2 and 1.0
cm in the tail with a similar enhancing effect (Figure
labc). CT angiography did not demonstrate any
abnormalities of the arteries and the dorsal pancreatic
artery branching from the origin of the splenic artery
(Figure 1d). Magnetic resonance imaging demonstrated
obstruction on the intrapancreatic bile duct due to a
pancreatic head tumor and a slight dilatation of the
main pancreatic duct in the body and tail of the
pancreas. Fluorine-18 fluorodeoxyglucose positron
emission tomography detected an elevated uptake in
the isolated multifocal metastatic pancreatic tumors
without any extrapancreatic uptake. A biliary drainage
tube was inserted endoscopically. Cytology of the
pancreatic juice was negative. The patient was
diagnosed with isolated pancreatic metastases from
renal cell carcinoma. The huge tumor located in the
head was resected by a pancreaticoduodenectomy and
the four tumors located in the body and in the tail of
the pancreas were resected by a distal pancreatectomy,
preserving the cervical portion. Intraoperative
confirmation of arterial perfusion in the middle
segment was necessary. In other cases, a total
pancreatectomy should be done. Enucleation was not
considered due to the risk of main pancreatic duct
injury.

The procedure was carried out in October 2008. Under
general anesthesia, a laparotomy was initiated via an
upper midline incision and exploration was carried out.
There were no distant metastases or peritoneal
dissemination. A Kocher maneuver was performed to
mobilize the head of the pancreas. The right side of the
greater omentum was mobilized from the transverse
colon. The porta hepatis was dissected. The common
hepatic duct was divided after ligation of the common
bile duct. The right gastric artery and the
gastroduodenal artery were ligated and divided. The
gastric antrum, 3 cm proximal to the pylorus, and the
jejunum, 10 cm distal to the Treitz ligament, were
transected with linear staplers. The pancreatic neck was
transected to the surface of the superior mesenteric
vein (Figure 2a). The drainage veins from the
pancreatic head were ligated and divided. A
pancreaticoduodenectomy was carried out. The spleen
and the pancreatic tail were then mobilized from the
retroperitoneum. Intraoperative ultrasonography was
performed to determine the location of the tumors in
the body and tail of the pancreas. The splenic artery
was dissected 2 cm distal to its origin. After clamping
the splenic artery and ligation of the tail of the
pancreas, arterial perfusion to the middle pancreas was
examined (Figure 2b). After Doppler ultrasonography
demonstrated arterial signal in that segment, the splenic
artery and the splenic vein were ligated and divided.
The pancreatic body was transected with a linear
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stapler (Figure 2c). The pancreatic resection margin
was histologically negative. Ultrasonography also
demonstrated that there was no other lesion in the
remnant pancreas. A two-layer, end-to-side, duct-to-
mucosa retrocolic pancreaticojejunostomy and a one-
layer,  end-to-side,  hepaticojejunostomy  were
performed. A two-layer end-to-side gastrojejunostomy
and a two-layer side-to-side jejunojejunostomy were
carried out (Figure 2d).

Postoperative bleeding occurred from the stump of the
middle pancreas two days after surgery. During re-
operation, the bleeding was managed with a suture on
the stump of the remnant pancreas. Histological
examination of the surgical specimen demonstrated
pancreatic metastases of clear cell type renal cell
carcinoma. The patient was followed up with a blood
test every month and CT every three months. Without
any digestive enzymes, her nutritional condition was
good with normal plasma levels of albumin and total
cholesterol. Thirty months after resection, the patient is
disease free and requires only a minimal administration
of insulin to maintain good glucose tolerance (HbAlc
level of 6.3%).

DISCUSSION

Advances in X-ray examination techniques have
facilitated the diagnosis of several types of pancreatic
neoplasms and have shown that the anatomical
relationship between tumors and adjacent structures
must be clarified preoperatively. A parenchyma-
preserving pancreatectomy was proposed since
traditional pancreatectomies result in pancreatic
exocrine and endocrine insufficiency.

Resection of the uncinate process [9] or a middle
segmentectomy [10] have been reported in the
literature as anatomical parenchyma-preserving
pancreatectomies. Cases undergoing the former have
had postoperative complications including injury or
necrosis of the biliary or pancreatic duct because of
anatomical complexity while the latter procedure has
shown a minimal risk of surgical complications and
good postoperative glycemic control. For a middle
segment pancreatectomy, a simple surgical technique
might be required and a small amount of pancreatic
parenchyma is removed.

Enucleation is a non-anatomical parenchyma-
preserving pancreatectomy [11]. It has been applied to
insulinomas and the other small benign tumors.
Recently, low grade malignancies or metastatic tumors
have been enucleated. Pancreatic fistulas sometimes
occur due to injury to the main pancreatic duct or its
branches. To prevent pancreatic leakage, invagination
has been performed to cover the cut surface [12].

A middle-preserving pancreatectomy involves the
resection of a large amount of pancreatic parenchyma.
This procedure is applicable to a limited number of
patients, but should be considered as an approach to a
parenchyma-preserving pancreatectomy. A middle-
preserving pancreatectomy was first reported in 1999
by Siassi et al. [13] who described a patient undergoing

Figure 2. Schema of procedure for a middle-preserving
pancreatectomy. a. Transection of the pancreas above the portal vein.
b. Confirmation of arterial perfusion in the middle segment after
clamping the splenic artery and the body of the pancreas. c.
Preservation of the middle segment of the pancreas. d.
Reconstruction following a middle-preserving pancreatectomy.
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a distal pancreatectomy for adenocarcinoma followed
by a pylorus-preserving pancreaticoduodenectomy for
an adenocarcinoma. Miura et al. [14] first performed a
simultaneous pancreaticoduodenectomy (for ampullary
carcinoma) and a distal pancreatectomy (for an
intraductal papillary mucinous neoplasm). Twelve
patients who underwent a middle-preserving
pancreatectomy have been reported [13, 14, 15, 16,
17]. Pancreatic and ampullary cancers were shown in
two patients each, respectively while the remaining
eight patients underwent this procedure for benign
lesions; intraductal papillary mucinous neoplasm,
endocrine tumors, chronic pancreatitis, etc.

The gastroduodenal artery, splenic artery, and inferior
pancreaticoduodenal artery are divided when a middle-
preserving pancreatectomy is performed. The dorsal
pancreatic artery is the main feeding artery of the
remnant middle pancreas. The dorsal pancreatic artery
arises most frequently from the initial splenic artery but
may also arise from the celiac trunk or common hepatic
artery [18]. Whichever vessel the dorsal pancreatic
artery originates from, it should run cranial or dorsal to
the middle pancreas. Lymph nodes should be carefully
dissected. In our patient, ultrasonographic examination
was performed after clamping the splenic artery and
the tail of the pancreas on the transectional line.
Doppler examination showed an arterial flow signal in
the middle pancreas.

In humans, pancreaticoduodenectomy for malignancies
results in diabetes in 10-15% of patients [19, 20, 21].
The incidence of diabetes due to a distal
pancreatectomy for chronic pancreatitis ranges from 25
to 90% [20, 22]. A pancreatectomy involving more
than 80% of the organ does not markedly influence
plasma glucose levels [21]. These clinical observations
suggest that, even if a remnant pancreas with a length
of 4 to 5 cm is left, good glucose tolerance may be
maintained postoperatively. If it is not, it might be
easier to manage the glucose level with minimal
medical intervention, as in our patient. Six of the
twelve patients who underwent a middle-preserving
pancreatectomy maintained good glucose tolerance
without insulin administration. Morbidity, including
bleeding from the margin of the distal pancreatectomy,
occurred in two of the twelve patients. In our case,
bleeding from the cut margin of the distal
pancreatectomy might have been a technical issue
related to the transection device rather than a blood
flow issue. There were no deaths among the patients in
the study. A middle-preserving pancreatectomy seems
to be comparatively safe and is useful as a
parenchyma-preserving pancreatectomy.

In conclusion, a parenchyma-preserving pancreatectomy
should be considered in order to preserve pancreatic
endocrine and exocrine function. A middle-preserving
pancreatectomy might be an option for multicentric
tumors, including intraductal pancreatic mucinous
neoplasms, endocrine tumors, metastatic tumors, etc.
For a middle-preserving pancreatectomy, it is important
to preserve the dorsal pancreatic  artery.

Ultrasonographic examination is useful in confirming
arterial perfusion from the dorsal pancreatic artery to
the middle pancreas.
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