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Abstract
Pancreatic Neuroendocrine Tumors (PNETs) are rare tumors. Surgery is the only 
potential treatment for cure. There is a paucity of data to support an optimal 
neoadjuvant approach for inoperable tumors. We present a case of 39-year-old 
women admitted for management of nonfunctioning locally advanced PNET with 
the invasion of the Superior Mesenteric Vein (SMV) and duodenum. The patient 
received neoadjuvant treatment by sunitinib (37.5 mg/day). After 8 weeks of 
treatment, the tumor was successfully resected and the patient has remained 
recurrent free for 18 months. Sunitinib seems to be a valuable option in the 
neoadjuvant setting for nonfunctioning locally advanced PNET.
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Introduction
Pancreatic neuroendocrine tumors (PNETs) are uncommon 
neoplasms that account for approximately 1% of pancreatic 
cancers by incidence and 10% of pancreatic cancers by prevalence 
[1]. The tumors are categorized as functional or non-functional 
based on hormone production, biological effects, and symptoms. 
Approximately 10%-30% of PNETs are functional [2]. They are 
also classified by the degree of differentiation, as NET G1 (low 
grade), NET G2 (intermediate grade) and poorly differentiated 
neuroendocrine carcinomas considered high grade, for which 
management may differ [3]. 

Complete surgical resection is the only potentially curative 
treatment for localized PNETs [4,5]. Recently, molecular targeting 
agents such as everolimus and sunitinib were found to be 
effective for locoregional unresectable or metastatic PNETs [6,7]. 
But, there is a paucity of data to support an optimal neoadjuvant 
approach with the expectation of down-staging to allow for 
curative resection [8].  

Here, we describe, in this case, report, our experience with 
sunitinib as an effective treatment in the neoadjuvant setting for 
locally advanced PNETs.

Case Report
A 39-year-old woman without medical history consulted for 
abdominal pain and postprandial vomiting. Physical examination 
revealed an epigastric mass. Abdominal ultrasound showed 
a pancreatic mass concerning for malignancy. Thoraco-

abdominopelvic contrast-enhanced Computed Tomography 
(CT) revealed a tumor of the duodenopancreatic region with 
a maximum diameter of 111 mm with superior mesenteric 
vein (SMV) invasion and repression of the duodenum. 
No metastases were found in other organs Figure 1. The 
oesogastroduodenal fibroscopy showed extrinsic compression 
of the bulb. The pathological analysis identified the tumor as a 
PNET. Immunohistochemical analysis revealed that the tumor 
was positive for chromogranin A, synaptophysin and Ki 67 labeling 
index was <1% indicating the tumor was a grade 1 PNET in 2010 
world health organization classification. 

We concluded that the tumor was unresectable. Accordingly, 
treatment options were discussed by the interdisciplinary tumor 
board. The patient began a course of sunitinib therapy (37.5 
mg/day) which she tolerated well. The toxicity was limited to 
Hypothyroidism corrected by supplementation.

She was monitored after 2 months of treatment by sunitinib radio 
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logically. The response was a tumor’s stability with the formation 
of a central zone of necrosis which is classed by RECIST criteria as 
stable disease Figure 2. 

Three weeks after withdrawing sunitinib, the patient underwent 
laparotomy and the tumor was successfully resected without 
SMV resection or reconstruction and final pathology revealed a 
10 cm mass confined to the pancreas with negative margins.  The 
patient’s postoperative course was marked by the development 
of a pancreatic fistula which improved with parenteral nutrition 
and treatment by octreotide. The patient was discharged on 
postoperative day 27. Eighteen months after surgery she remains 
free of disease recurrence by CT imaging Figure 3. 

Discussion 
Neuroendocrine tumors are relatively rare tumors, with most of 
the available evidence deriving from case reports or small case 
series treating heterogeneous tumors [9]. Surgical resection is 
the only curative treatment for patients with PNETs and remains 
the cornerstone therapy, even in patients with advanced disease. 
The goals for surgical resection are a cure, relief from functioning 
tumors, or relief from non-functioning tumors causing symptoms 
related to mass effect (biliary obstruction, gastric outlet 
obstruction, abdominal pain, gastrointestinal hemorrhage) [10]. 

Regarding inoperable PNETs: for selected patients with the 
unresectable disease who are asymptomatic and have low tumor 
burden and stable disease, observation can be considered. For 
symptomatic patients with unresectable disease, those who 
initially present with clinically significant tumor burden or those 
with clinically significant disease progression, first-line therapy 
is considered. Treatment options include biological agents 
(sunitinib, everolimus), chemotherapy, arterial embolization, 
chemoembolization, ablative therapy, cytoreductive surgery, 
supportive medical care and somatostatin analogs [11]. 

Randomized controlled studies on the best sequential 
order of treatments for locally advanced PNETs are lacking. 
Based on previous encouraging experience with pancreatic 
adenocarcinomas, neoadjuvant therapy followed by surgical 
treatment in responders has been tried as a therapeutic option 
in locally advanced PNET patients. Several therapeutic options 
have been described mainly in case reports or small case series 
to downsize locally advanced tumors and make them resectable 
seem perfectly reasonable. Treatment recommendation for PNETs 
may not strictly follow the current guidelines and must include 
individualization and optimization of management to define the 
optimal treatment algorithm [12]. In our case, we described the 
efficacy of preoperative sunitinib therapy for locally advanced 
non-functional PNET with low grade even if this therapy did not 
appear to reduce the size of the tumor, but it decreased the 
vascular invasion, thus allowing surgical resection.

To our knowledge, different therapeutic regimes have been tested 
only in a limited number of studies, of which the vast majority are 
case reports.  In a Dutch series of 29 patients with non-functioning 
PNETs, Van Vliet et al. [13] concluded that neoadjuvant treatment 
with Lu-octreotide is a valuable option for patients with non-
functioning PNETs. Devata et al. [8] reported the effectiveness 
in the neoadjuvant setting of capecitabine and temozolomide 
regimen for locally advanced PNET. 

Everolimus, a Mammalian Target of Rapamycin (MTOR) inhibitor, 

Figure 1 CT findings of pancreatic mass: Prior to neoadjuvant 
treatment by sunitinib.

Figure 2 After 2 cycles of neoadjuvant treatment.

Figure 3 After 18 months from surgical resection.
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Conclusion
Neoadjuvant treatment with sunitinib appears to be useful for 
nonfunctioning locally advanced PNET and warrants consideration 
for clinical trial exploration.
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was analyzed as a neoadjuvant option for locally advanced PNET. 
The arterial invasion was improved by using everolimus alone 
or the combination of everolimus and somatization analogy 
preoperatively [14,15].

Sunitinib malate is an oral, multi-targeted Tyrosine Kinase 
Inhibitor (TKI) of VEGF receptors-1, 2 and 3, PDGFRs a and 
b, stem-cell factor (KIT) receptor, FMS-like tyrosine kinase 3, 
colony-stimulating factor 1 receptor and glial cell line-derived 
neurotrophic factor receptor and it is approved for the treatment 
of unresectable or metastatic, well-differentiated PNET [16,17].  
In our present case, we successfully resected a locally advanced 
PNET with vascular invasion after neoadjuvant treatment by 
sunitinib.

Further studies are needed to compare these different regimens 
in order to determine the best option in the neoadjuvant setting.
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