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Abstract

Neurofibromatosis type 1 (NF-1) is strongly associated with neurofibromas and malignancies.
Solid pancreatic neuroendocrine tumors (PanNETs) have been recently reported in patients
with NF-1. PanNETs are always solid and rarely present with a cystic appearance due to central
necrosis and hemorrhage caused by rapid growth. A 33-year-old female diagnosed with NF-1
at age 16 was referred for evaluation of a pelvic mass found on abdominal ultrasound. Mag-
netic resonance imaging showed a 6 cm solid pelvic mass adjacent to the left external iliac
artery, and contrast-enhanced computed tomography scan showed a 3-cm solid para-aortic
mass and a 3-cm cystic mass in the pancreatic tail. Endoscopic ultrasonography showed a
cystic tumor with necrotic tissue and septa. Preoperative diagnosis was pancreatic cystic ma-
lignancy with para-aortic lymph node metastasis accompanied with a pelvic neurofibroma.
These lesions were resected simultaneously. The specimen resected from the pancreas showed
a necrotizing cystic tumor invading abutting lymph nodes. Immunohistochemical analysis
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showed positive chromogranin A and synaptophysin. The Ki-67 index was <1%, and the mitotic
count was 1/10 in high power field. Therefore, a non-functional PanNET (grade G1) was diag-
nosed. The pelvic and para-aortic tumors were both neurofibromas. A cystic appearance is
atypical for PanNET and makes preoperative diagnosis difficult. To the best of our knowledge,
this is the first report of a cystic PanNET in a patient with NF-1.

© 2021 The Author(s)
Published by S. Karger AG, Basel

Introduction

Neurofibromatosis type 1 (NF-1) was first reported in 1882 as von Recklinghausen’s dis-
ease, and the responsible gene was identified in 1990 [1]. NF-1 is a hereditary disorder due to
a mutation of chromosome 17 (17q11.2) encoding neurofibromin, and its frequency is
1/3,000 [2]. The risk of cancer in patients with NF-1 is 2.7 times higher than in the general
population, and the cumulative risk is 20% by age 50 years [3]. The prevalence of gastrointes-
tinal stromal tumors is comparatively high in patients with NF-1 [4]. However, pancreatic neu-
roendocrine tumors (PanNET) in patients with NF-1 are rare.

Generally, PanNETSs represent 2% of pancreatic tumors, and 48% of PanNETs are non-
functional [5]. PanNETSs are always solid and rarely present with a cystic appearance due to
central necrosis and hemorrhage caused by rapid growth. We report a nonfunctional PanNET
with a cystic appearance accompanied by abdominal neurofibromas in a patient with NF-1.

Case Report

A 33-year-old female diagnosed as having NF-1 at age 16 was referred for evaluation of a
pelvic mass found on abdominal ultrasound. Magnetic resonance imaging showed a 6-cm solid
pelvic mass adjacent to the left external iliac artery, and contrast-enhanced computed tomog-
raphy (CT) scan showed a 3-cm solid para-aortic mass, suggestive of lymph node metastases
(Fig. 1). Abdominal dynamic CT scan showed a 32-mm cystic mass in the pancreatic tail (Fig.
2). Endoscopic ultrasonography (EUS) showed a cystic tumor with necrotic tissue and septa
(Fig. 2). EUS-guided fine needle aspiration was not attempted because the surgical resection
strategy would not be changed by the results of aspiration cytology. The risk of tumor dissem-
ination and peritoneal bleeding after needle aspiration was greater than any potential benefit.
The preoperative diagnosis was mucinous cystic neoplasm, solid-pseudopapillary neoplasm
of the pancreas or pancreatic cystic carcinoma with para-aortic lymph node metastases ac-
companied by a neurofibroma in the left pelvis. Therefore, these lesions were resected simul-
taneously. The resected specimen of the pancreas showed a necrotizing cystic tumor invading
abutting lymph nodes (Fig. 3). Immunohistochemical analysis was positive for chromogranin
A and synaptophysin. The Ki-67 index was <1%, and the mitotic count was 1/10 in high-power
field (Fig. 3). Hormone-related staining was negative for glucagon, somatostatin, gastrin, pan-
creatic peptide, and vasoactive intestinal peptide staining except for minimally positive insu-
lin staining. She did not have any clinical manifestations to suggest an insulinoma. Therefore,
anon-functional PanNET (grade G1) was diagnosed. The diagnosis of both the pelvic and para-
aortic tumors was neurofibroma due to NF-1 (Fig. 4). Adjuvant therapy such as octreotide was
not given postoperatively because of the low malignant potential of PanNET and the absence
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of metastatic lesions. After 7 years of postoperative follow-up, the patient is doing well and is
disease-free.

Discussion

Hereditary disorders with the potential to develop PanNET include multiple endocrine
neoplasia type 1, von Hippel-Lindau disease, tuberous sclerosis complex, and NF-1 [6]. The
NF-1 germline mutation is believed to contribute to the development of these endocrine tu-
mors. NF-1 is an autosomal dominant hereditary disease and prone to develop neoplasms in-
cluding neurofibroma, pheochromocytoma, and gastrointestinal stromal tumor. Lack of func-
tion of neurofibromin, due to the gene responsible for NF-1, releases Ras protein suppression
resulting in inappropriate cellular proliferation and activation of phosphoinositide-3 kinase
pathway and mammalian target of rapamycin leading to inhibit cellular apoptosis [7]. Alt-
hough solid PanNETs in patients with NF-1 have been reported, cystic PanNET has not been
previously reported. In the present patient, it was difficult to establish the diagnosis of Pan-
NET preoperatively because it presented with a cystic appearance with a para-aortic mass
suggesting pancreatic cystic carcinoma with lymph node metastases. Since no definite medical
treatment is established for the treatment of neurofibromas and malignant-like pancreatic tu-
mors, we considered that surgical resection was the best strategy to improve the long-term
outcome of the patient.

Only 8 patients with PanNET complicated by NF-1 have been reported since 1964 [8-15].
Their age varied from 28 to 62 years. The tumor size in the present patient (45 mm) is the
largest yet reported. Previously reported tumors ranged from 15 to 40 mm. Four of the eight
previously reported lesions (50%) showed insulin positive staining [8, 10, 13, 15], and the
present lesion also showed minimally positive staining for insulin. So far, there are no reports
documenting a lesion with a cystic appearance.

Only 13-17% of PanNETs are cystic lesions. Cystic PanNETSs tend to be larger but have a
better prognosis compared to solid PanNETs [16]. The rates of recurrence, metastases and
death are very low after resection in patients with cystic PanNETs [17]. The present patient
had “worrisome features” according to international guidelines including a thickened wall
with mural nodules and >3 cm in diameter [18]. Therefore, surgical treatment is the first
choice for treatment, but we were not able to predict the pathological diagnosis before sur-
gery. The preoperative diagnosis of patients with cystic PanNET is frequently incorrect but
undoubtedly important because the mortality and complications of surgical intervention in-
volving the pancreas such as pancreatoduodenectomy are more invasive compared to other
abdominal resections. EUS-guided fine-needle aspiration cytology is a viable option to assist
in establishing the preoperative diagnosis, and the diagnostic yield is estimated as high as 77%
by cytology [19]. Since surgical resection is inevitable regardless of the results of cytologic
evaluation, we did not attempt aspiration cytology. Somatostatin receptor scintigraphy or so-
matostatin receptor positron emission tomography may be helpful to estimate the distribu-
tion of PanNETSs preoperatively and to consider the possibility of postoperative therapy such
as somatostatin analog therapy, peptide receptor radionuclide therapy or other modalities.

PanNETSs in patients with NF-1 are comparatively rare. The cystic appearance is consid-
ered to be caused by central necrosis and bleeding due to rapid tumor growth. The cystic ap-
pearance is not typical for PanNETs and makes preoperative diagnosis difficult. To the best of
our knowledge, this is the first report of a cystic PanNET in a patient with NF-1.
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Fig. 1. a T1-weighted magnetic resonance imaging shows a solid pelvic mass with low intensity, 30 x 50 x
60 mm in diameter, located between the left external iliac artery and the iliopsoas muscle (arrow). b T2-
weighted imaging shows mixed intensity (arrow). ¢ Computed tomography scan shows a para-aortic
mass, 30 x 20 mm in diameter (arrows).
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Fig. 2. Cystic tumor in the tail of the pancreas: contrast-enhanced computed tomography scan shows 32-
mm cystic tumor with calcifications at the edge (arrow) and a septum (arrowheads) (a); T1-weighted
magnetic resonance imaging also shows a cystic tumor with marginally high intensity (arrow) (b); T2-
weighted imaging shows a low intensity capsule and septum in the cystic tumor (arrow) (c); endoscopic
ultrasonography shows 32-mm cystic lesion with calcified capsule (arrows), internal septum (arrow-
heads) and focal hyperechoic lesion in the tumor, suggestive of intratumor necrosis and bleeding (d).
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Fig. 3. Surgical specimen of the pancreatic cystic tumor: 45 x 40 mm tumor encloses septum and brown
necrotic contents (a); loupe view of the tumor (b); cord and ribbon-like proliferation of differently sized
atypical cells (x40, hematoxylin and eosin) (c); positive chromogranin A staining (x40) (d); positive syn-
aptophysin staining (x40) (e); Ki-67 index <1% and mitotic count 1/10 high power field indicate a grade

G1 neuroendocrine tumor (World Health Organization category) (f).
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Fig. 4. Surgical specimens of the abdominal neurofibromas: macroscopic view, left 3-cm para-aortic tumor
and right 6-cm pelvic tumor (a); microscopic view: spindle cell configurations and collagen bundles (mag-
nification x40, hematoxylin and eosin) (b).
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