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Abstract

Complete surgical resection remains the only curative
treatment option for pancreatic neuroendocrine tumor
(PNET). However, the proper management of PNET with
liver metastasis remains debatable. We describe two
patients with PNET and multiple liver metastases that
were treated with aggressive surgical resection. In one
case, a 45-year-old man with non-functional PNET with
unresectable liver metastases received cytoreductive
operation for both primary PNET and liver metastatic
lesions. Thereafter, he received somatostatin analog after
transcatheter arterial chemoembolization for residual
liver metastases. In the other case, a 70-year-old man
with functional PNET, gastrinoma, and resectable liver
metastases underwent surgical resection with intent-to-
cure. Post-operatively, everolimus was administered as an
adjuvant treatment. These patients survived after surgical
management. These cases suggest that aggressive surgical
management with multimodal therapy for PNET with
metastases may be effective in achieving long-term
survival.
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Introduction
Pancreatic neuroendocrine tumors (PNET) are rare tumors

that consist of a diverse set of the pancreas [1,2]. PNET remain
an important clinical issue due to the high incidence of
metastatic rate, and the lack of an evidenced-based treatment
strategy [3-6]. Liver is the most common place for PNET
distance metastasis, and literature reports showed a 46% to
93% hepatic metastasis rate [7]. Considerable controversy
exists regarding how best to manage patients with PNET with

liver metastases, with some advocating an aggressive surgical
approach, although several researchers reported that surgical
treatment of liver metastases of PNET remains the only
therapy with the potential for a cure [8]. We herein document
two cases of patients suffering from PNETs with synchronous
multiple liver metastases who successfully underwent
aggressive surgical management.

Case Presentations

Case 1
A 45-year-old man with multiple liver mass detected by

abdominal ultrasonography was referred for evaluation and
treatment. The patient without any clinical symptoms was
previously healthy with no history of heavy alcohol
consumption, smoking, diabetes mellitus, and malignancy.
Examination revealed no palpable mass in the abdomen,
ascites, or superficial lymphadenopathy. Laboratory test
results included following; carcinoembryonic antigen (CEA),
0.8 ng/mL (normal range, 0.0-5.0 ng/mL); carbohydrate
antigen 19-9 (CA19-9), 10.2 (normal range, 0.0-37.0); neuron-
specific enolase (NSE), 12.6 (normal range, 0.0-16.3).

Axial contrast-enhanced computed tomography (CECT) of a
pancreatic tumor with calcification in the arterial phase shows
a 2cm in diameter hypervascular mass in the pancreatic tail
following with the enhancement pattern being retained in the
delayed phase (Figure 1a). Gadolinium ethoxybenzyl
diethylenetriamine pentaacetic acid magnetic resonance
imaging demonstrated that 29 dominant low-signal intense
lesions in the whole liver (Figure 1b). Under the diagnosis of
PNET with synchronous multiple liver metastases, pancreatico-
splenectomy for the primary PNET and aggressive hepatic
resection for multiple liver metastases which were detected by
intraoperative ultrasound sonography were performed.
Histological findings obtained from the tumor showed round,
uniform cells, with round uniform nuclei, arranged in nests,
trabeculae, and gland-like formations. Immunohistochemistry
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showed positive findings for CD56, chromogranin A, and
synaptophysin. Ki-67 labeling index was positive in 11.2% of
tumor cells, and the mitotic count index (/10 HPF) was 2
(Figure 1c). The grade was PNET-G2 according to the WHO
classification [9].

Figure 1 Case 1 presentation. (a) CECT imagings of the
primary tumor. a pancreatic tumor with calcification in the
arterial phase shows a 2cm in diameter hypervascular mass
in the pancreatic tail following with the enhancement
pattern being retained in the delayed phase. (b)Metastatic
multiple liver tumors. Gadolinium ethoxybenzyl
diethylenetriamine pentaacetic acid magnetic resonance
imaging showed the low-signal intense lesions.
(C)Histological findings of the resected tumor. The tumor
cells showed round, uniform cells, with round uniform
nuclei, arranged in nests, trabeculae, and gland-like
formations. Immunohistochemistry showed positive
findings for CD56, chromogranin A, and synaptophysin.
Ki-67 labeling index was positive in 11.2% of tumor cells,
and the mitotic count index (/10 HPF) was 2.

The post-operative course was uneventful and transcatheter
arterial chemoembolization (TACE) with epirubicin was
performed for residual tumors of the remnant liver on post-
operative day 16. He received long-acting somatostatin
analogue from post-operative day 27 (30 mg/body weight
every month) as an adjuvant setting. He is presently well
without any evidence of recurrence 26 months after the
operation.

Case 2
A 70-year-old man who was suffering from diarrhea for

duration of one moth was diagnosed as pancreatic tail tumor
with multiple liver mass and was referred to our hospital.
There were no previous symptoms and he had no family
history of malignant diseases. Physical examination showed
normal body temperature, blood pressure, pulse rate, and

respiratory rate. There was no superficial lymphadenopathy.
Laboratory test results included following; CEA, 2.5 ng/mL;
CA19-9, 10.0; NSE, 10.0; gastrin test, 1200 pg/mL (normal
range, 40-140 pg/mL). Other laboratory tests, including
hematology, nutritional status, and muscle enzymes, were
within normal range.

There is a large mass in the tail of the pancreas that is
hypervascular, unlike an adenocarcinoma, with peripheral
enhancement and central necrosis in both arterial and delayed
phase (Figure 2a). CECT revealed multiple focal hepatic lesions,
consistent with metastases, that the masses are hypodense to
background liver parenchyma. The masses demonstrate
hyperdensity on arterial and portal phase, which visually does
not allow the distinction between subtle washout and
prolonged enhancement in a liver (Figure 2a). Microscopically,
tumors are composed of round uniform cells with round
uniform nuclei and immunohistochemical stains revealed
positive findings for CD56, chromogranin A, and
synaptophysin. Unfortunately, however,
immunohistochemistry staining showed negative findings for
gastrin. Ki-67 labeling index was positive in 11.4% of tumor
cells, and the mitotic count index (/10 HPF) was 2 (Figure 2b).

Figure 2 Case 2 presentation (a) CECT imagings of the
primary tumor, and the liver metastases. A 7 cm diameter
large mass in the tail of the pancreas showed hypervascular
with peripheral enhancement and central necrosis in both
arterial and delayed phase. Multiple liver mestases showed
hyperdensity on arterial and portal phase, which visually
does not allow the distinction between subtle washout and
prolonged enhancement in a liver. (b) Histological findings
of the resected tumor. The tumor cells showed being
composed of round uniform cells with round uniform nuclei
and immunohistochemical stains revealed positive findings
for CD56, chromogranin A, and synaptophysin.
Unfortunately, however, immunohistochemistry staining
showed negative findings for gastrin. Ki-67 labeling index
was positive in 11.4% of tumor cells, and the mitotic count
index (/10 HPF) was 2.

Post-operative course was uneventful and diarrhea was
improved after the operation. He received everolimus as an
adjuvant setting orally once daily at a dose of 10 mg on day 1
through 28 of a 42-day cycle from post-operative day 30. The
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patient has been alive without any recurrence for 40 months
since curative surgical treatment.

Discussion
PNET, formerly known as islet cell tumors, account for about

3% of primary pancreatic cancer [2,10]. Liver metastases
accounts for about 90% of the distant metastases of PNET and
is a major prognostic factor for this tumor [2,10,11]. Previous
researchers have reoprted that the concurrent resection of
both the primary lesion and resectable liver metastases is
feasible and might improve the prognosis [3-6]. Palliative
cytoreductive surgery refers to the removal of most of the
metastasis (>90% of the lesion), during which the concurrent
or staged resection of the primary lesion or liver metastases
may be considered according to ENETS consensus guidelines
[12].

In the recent years, PROMID study and RADIANT-3 Clinical
Trial have reported that long-acting somatostatin analogue
and everolimus can be effective of advanced PNETs as anti-
tumor agents [13,14]. With the advancement of anti- tumor
agents, multimodal therapy can improve the prognosis for
PNETs. In the current series, one patient received long-acting
somatostatin analogue 30 mg intramuscularly in monthly
intervals according to the regimen of PROMID Study [13]. In
another case, although everolimus was administered at orally
daily at a dose of 10 mg once a day in the RADIANT-3, our case
administered at a dose of 10 mg on day 1 through 28 of a 42-
day cycle for preventing the adverse events [14].

Up to now no high-quality evidences has supported the
application of adjuvant therapies might benefit PNET patients
following curative resection. However, clinical research on the
adjuvant therapies should be considered in patients at high
risk of tumor relapse. Our results suggested that aggressive
surgical resection with multimodal therapy for advanced PNETs
with liver metastases might be effective in achieving long-term
survival and both long-acting somatostatin analogue and
everolimus might be useful as an adjuvant setting.

Conclusion
In conclusion, we successfully performed radical surgery

for advanced PNET with multiple liver metastases.
Furthermore, long-term survivals without any tumor
recurrences were obtained by administrating adjuvant
therapies. New avenues of individualized treatment may also
be reached by the inclusion of molecular parameters of the
tumor and pharmacogenomic profiles of the patient into
decision making.
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