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CASE REPORT

Hypervascular Lesion in the Head of the Pancreas.
Preoperative Angiography and Selective Embolization Results in
Bloodless Operation
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ABSTRACT
Context Pancreatic neuroendocrine tumors (PNETs) are rare tumors. These tumors are hypervascular in nature. Their surgical
management is well described and practiced. Although hypervascular in their nature, preoperative angioembolization of the primary
tumor is usually not indicated. Case report We describe a case of an extremely hypervascular PNET in the head of the pancreas that
was managed with preoperative angioembolization that was followed by a Whipple operation that resulted in excellent recovery.
Discussion Pre-operative angioembolization of pancreatic tumors, although previously reported, is exceedingly rare. The use of this
technique prior to surgery is feasible and may result in bloodless surgery and better outcome.

INTRODUCTION
Non-functioning pancreatic neuroendocrine tumors
(PNETs) are relatively rare tumors of the pancreas.
They represent only 1-2% of all pancreatic tumors [1,
2]. Most PNETs are solid and hyper vascular in nature
and are diagnosed in a relatively late stage of the
disease. The management of non-functioning PNET is
well documented. The use of pre-operative
angioembolization for hypervascular PNET is not
indicated. Although hypervascular in nature the
experienced pancreatic surgeon will tackle these tumor
without extra difficulties.
We report a case of hypervascularization of a lesion of
the head of the pancreas that was treated with
preoperative angioembolization that resulted in
bloodless surgery.

Physical examination was unremarkable. Total
bilirubin, alkaline phosphatase, GGT and hepatic
enzymes were within normal limits, as were plasma
CA19-9, CEA and chromogranin A.
Ultrasound of the upper abdomen revealed a 5 cm
hypoechoic lesion of the head of the pancreas. No
dilation of the bile ducts was noticed. Computerized
tomography with cross sectional imaging of the
abdomen revealed a 6.1x5.4 cm lesion in the head of
the pancreas. The lesion was enhanced in early arterial
phase (Figure 1) and washout during the portal phase.
The lesion did not cause dilation of neither the intranor extra-hepatic bile ducts. Although the tumor
displaced the superior mesenteric artery and the portal
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Figure 1. Computerized tomography in early arterial phase showing
a hypervascular lesion of the head of the pancreas (white arrow).
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vein, there was a clear plane between the lesion and the
vasculature. Endoscopic ultrasound revealed the
aforementioned lesion with no vascular involvement.
Due to the extreme hypervascularity of the lesion it
was elected not to biopsy the tumor.
In order to increase patient safety during surgery, an
arterial diagnostic and therapeutic angiography was
elected.
Angiography
showed
the
extreme
hypervascularization of the lesion (Figure 2a). The
tumor was supplied by the anterior and posterior
branches of the superior pancreaticoduodenal arteries
and the dorsal pancreatic artery. It was noticeable that
the gastroduodenal artery was large in diameter, larger
than the common hepatic artery. A “steal like
syndrome” due to the hypervascularization of the
lesion resulted in the enlargement of the
gastroduodenal artery with the resultant of reduced size
of the right and left hepatic arteries. The dorsal
pancreatic artery was approached selectively through
the superior mesenteric artery and embolized with coils
along side with the main superior pancreaticoduodenal
artery. The tumor blood supply was still maintained by
a small branch of the posterior pancreaticoduodenal
artery (Figure 2b).
The patient was than operated. A large tumor
occupying the head of the pancreas was found.
Whipple procedure was performed. The operation was
bloodless and the large arteries emolized with coils
during angiography were easily identified secured and
ligated. Postoperative course was uneventful and the
patient was discharged home on the 9th postoperative
day.
Pathology report revealed a well differentiated
neuroendocrine tumor with oncocytic features. Tumor
cells stained positive for keratin, chromogranin and
synaptophysin. Ki67 proliferation index was 1%. Only
1 mitosis in 10 high power fields was observed.
Eighteen lymph nodes were harvested all showed no
evidence metastasis.

DISCUSSION
PNETs are neoplasms that arise from the endocrine
tissue of the pancreas. These tumors were previously
known as islet cells tumors. PNETs are classified as
functioning or non-functioning tumors. Nonfunctioning tumors are typically larger in size at
diagnosis. Although PNETs are known to be
hypervascular
in
nature,
an
extreme
hypervascularization, such as that observed in our
patient, is rare.
Preoperative angioembolization of hypervascular
tumors is well documented for renal cell carcinoma [3,
4, 5], spinal tumors and osseous renal cell carcinoma
metastasis [6, 7, 8, 9, 10, 11, 12]. This strategy was
proven safe and may result in decrease risk of bleeding
during surgery and increase operative safety.
Preoperative angioembolization for liver metastasis of
PNET was previously described [13]. Preoperative
embolization of primary pancreatic cancer was rarely
described in the English literature. Hirose et al.
reported a giant tumor safely resected after
preoperative angioembolization [14]. Preoperative
angioembolization of the hepatic artery prior to en
block celiac axis resection for pancreatic body cancer
was also reported [15]. We describe preoperative
angioembolization of an extremely hypervascular
PNET of the head of the pancreas that lead to a “steal
like syndrome” of the hepatic artery. Of note are the
hypervascularity of the tumor and the size of its arterial
supply in comparison to the hepatic arteries (Figure
2a). The multiple arterial supplies were safely
embolized and followed by bloodless surgery and good
recovery.
We conclude that meticulous preoperative vascular
assessment prior to pancreatic surgery is of utmost
importance. Hypervascular tumor may be safely
managed with preoperative angioembolization and
result in bloodless surgery.
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