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Pancreas Neuroendocrine Tumor and Its Mimics: Review of Cross-Sectional
Imaging Findings for Differential Diagnosis
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vascular lesions in pancreas.

Differential diagnosis

The most common hypervascular neoplasm of the pancreas is neuroendocrine tumor (NET). Microcystic serous cystadenomas, cer-
tain metastases, and accessory spleens can also show hypervascularity and can mimic pancreatic NET. It is important to discrimi-
nate hypervascular pancreatic lesions because of different treatment option and prognosis. Although computed tomography (CT)
is the most common imaging modality for initial identification of pancreatic tumor, CT alone cannot correctly interpret hypervascu-
lar pancreatic lesions. Therefore, when a hypervascular tumor in the pancreas is detected on CT, magnetic resonance imaging
should be considered. In this essay, | describe imaging features those are helpful for differential diagnosis of NET from other hyper-
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INTRODUCTION

Advances in diagnostic imaging and its increasing accessibility
have led to an increase in the incidental detection of pancreatic tu-
mors. In particular, computed tomography (CT) images can allow
not only the detection but also the characterization of pancreatic
lesions [1]. In the pancreatic phase, pancreas parenchyma shows
peak enhancement and a considerable number of pancreatic tu-
mors reveal lower attenuation than the pancreas parenchyma,
making them easy to detect [2,3]. If a tumor shows higher attenua-
tion than the pancreas parenchyma in the pancreatic phase, it can
be considered to be a hypervascular lesion. The most common hy-
pervascular tumor in the pancreas is a neuroendocrine tumor
(NET) [4]. However, microcystic serous cystadenoma, certain me-
tastases, and accessory spleen can also show hypervascularity in
the pancreatic phase. The treatment options of NET and hyper-
vascular metastases are surgical resection or chemoradiation ther-
apy. On the other hand, microcystic serous cystadenoma and ac-
cessory spleen do not need further treatment, unless there is any

symptom [5-7]. Therefore, it is important to correctly interpret

them. The objectives of this article are to discuss pancreatic NET
and its mimics and to illustrate imaging features those are helpful

for differential diagnosis.

NEUROENDOCRINE TUMOR

Pancreatic NETs account for less than 5% of pancreatic tumors
[8]. ANET develops sporadically as a solitary lesion, although mul-
tiple NETSs often develop in patients with a systemic disorder such
as multiple endocrine neoplasia type 1, von Hippel-Lindau syn-
drome, neurofibromatosis type 1, or tuberous sclerosis [4]. NETs
usually present as an avidly enhancing mass and are characteristi-
cally best seen on arterial or pancreatic phase images (Figs. 1A, 2C).
The enhancement of NETs persists in the venous phase (Figs. 1B,
2D) [9]. On magnetic resonance (MR) imaging, NETs generally ap-
pear hypointense and hyperintense on T1- and T2-weighted imag-
es, respectively (Fig. 2A, B). Because pancreatic NETs do not arise
from the ductal epithelium, pancreatic ductal dilatation is unusual
in patients with a NET (Fig. 2B) [10]. Although it is a challenge to

discriminate between benign and malignant NETSs, a malignant
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Fig. 1. A 62-year-old man with surgically diagnosed pancreatic insulinoma, who had symptoms of hypoglycemia. (A) Axial pancreatic phase CT image shows a 1.5-cm av-
idly enhancing mass (arrow) in the pancreatic body. (B) Axial portal venous phase CT image shows persistent enhancement of the mass (arrow). CT, computed tomography.

Fig. 2. A 48-year-old woman with pathologically confirmed pancreatic insulinoma. (A) Axial T1-weighted fat-suppressed MR image shows a 1.5-cm hypointense mass
(arrow) in the pancreatic tail, which is well seen relative to the normal hyperintense pancreas (open arrow). (B) Axial T2-weighted fat-suppressed MR image shows
higher signal intensity in the mass (arrow) relative to the pancreas. Note no dilatation of the pancreatic duct (arrowhead). (C) Axial arterial phase T1-weighted fat-sup-
pressed MR image shows the mass (arrow) with marked enhancement. (D) Axial venous phase T1-weighted fat-suppressed MR image show persistent enhancement
of the mass (arrow). MR, magnetic resonance.
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NET is suggested by features such as a tumor size larger than 3 cm,
complex cystic change, calcification, vascular invasion, pancreatic

duct dilatation, and lymph node enlargement [11].

MICROCYSTIC SEROUS CYSTADENOMA

Serous cystadenomas account for 10%-16% of cystic lesions in
the pancreas and are frequently detected in elderly woman [12]. Al-
though a few serous cystadenocarcinomas have been reported, this
cystic neoplasm is considered a benign lesion [12]. Serous cystade-
nomas are divided into polycystic (70%), microcystic (20%), and
oligocystic (<10%) types according to their morphology [13].
Among those morphologic types, the microcystic type histopatho-
logically shows a sponge-like configuration composed of innumer-
ous tiny cysts [14]. This lesion can mimic a hypervascular solid tu-
mor such as a NET on CT images because it shows avid enhance-
ment in the pancreatic phase (Fig. 3A) [15]. However, it demon-
strates bright signal intensity on T2-weighted MR images, reflect-
ing the cystic component, with no diffusion restriction (Fig. 3B, C)
[5]. Therefore it is not difficult to differentiate microcystic serous

cystadenoma from other solid tumors using MR imaging [5].

PANCREATIC METASTASES FROM RENAL CELL
CARCINOMA

Metastases to the pancreas are not uncommon; a previous re-
port demonstrated that 3%-12% of patients with malignancy at
autopsy have them [16]. Renal cell carcinoma (RCC) is one of the
common origins of pancreatic metastases, and a solitary pancreat-

ic metastasis is common, especially in patients with the clear cell

Fig. 3. A 49-year-old woman with surgically proven microcystic serous cystadenoma. (A) Axial pancreatic
phase computed tomography image shows 3-cm avidly enhancing mass (arrow) in the pancreatic head. (B, C)
Axial T2-weighted magnetic resonance imaging and magnetic resonance cholangiopancreatography images
show a multiseptated cystic lesion (arrow) in the pancreatic tail.
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type of RCC [9]. Pancreatic metastases from RCC (pRCC) usually
show arterial hyperenhancement and occur after several years
(Fig. 4) [9]. Therefore, it is difficult to differentiate NETs from
pRCC. Previous studies reported that pRCC showed arterial hy-
perenhancement followed by rapid washout and a recent study de-
scribed that a relative washout value of more than 19% of tumor
enhancement between the arterial and venous phases may be use-
ful in discriminating pRCC from NETs (Fig. 4) [6,9]. In addition
to enhancement pattern, MR imaging allows investigator to dis-

tinguish pRCC from microcystic serous cystadenoma (Fig. 4C).

ACCESSORY SPLEEN

Accessory spleen is a common anatomical variation that is fre-
quently detected in daily practice [17]. These lesions are composed
of red and white pulp, similar to the mother spleen, and show arte-
rial hyperenhancement [7]. Most accessory spleens are located
around the splenic hilum, but approximately 16% of them are de-
tected in and around the pancreas tail, where they can mimic NETs
(Fig. 5A) [18]. However, accessory spleens reveal signal intensity
and enhancement patterns that are similar to those of the mother
spleen in all MR imaging sequences (Fig. 5B—F) [7]. They can be di-
agnosed by finding radio-uptake on Tc-99m heat-damaged red
blood cell scintigraphy without pathologic confirmation (Fig. 5G)
[7]. Radiologists have to consider the possibility of accessory spleen

when a hypervascular lesion is detected in the pancreas.

CONCLUSION

The most common hypervascular tumors in pancreas are
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Fig. 4. A 54-year-old woman with surgically diagnosed pancreatic metastases from renal cell carcinoma who had a history of nephrectomy 20 years ago. (A) Axial arterial
phases computed tomography images show 1.3-cm hypervascular mass (arrow) in pancreatic tail. (B) Axial T1-weighted fat-suppressed MR image shows hypointense
mass (arrow) with well-defined margin in pancreatic tail. (C) On axial T2-weighted fat-suppressed MR image, the mass (arrow) is isointense with some slightly hyperin-
tense foci compared with pancreas parenchyma, therefore that is not microcystic serous cystadenoma. (D, E) On axial arterial and venous phase contrast-enhanced MR
images, the mass (arrow) shows arterial hyperenhancement with followed washout. The mean relative washout value between arterial and venous phase of the pancre-
atic masses was 46.1%. MR, magnetic resonance.

Fig. 5. A 52-year-old man with an accessory spleen in the pancreatic tail. (A) Axial arterial phase computed tomography image shows a 2.3-cm avidly enhancing mass (ar-
row) in the pancreatic tail. (B, C) On axial T1- and T2-weighted fat-suppressed MR images, the mass (arrow) reveals signal intensity similar to that of the spleen (open ar-
row). (D-F) On axial dynamic contrast-enhanced MR images, the enhancement pattern of the mass (arrow) was similar to that of the adjacent spleen (open arrow). (G)
Damaged red blood cell scintigraphy shows intense uptake in the mass (arrow). MR, magnetic resonance.

NETs, and microcystic serous cystadenomas, hypervascular me- ferentiated from NET or pancreatic metastases using MR imag-
tastases, and accessory spleen can mimic pancreatic NETs. Micro- ing. Therefore, MR imaging should be considered when pancreas
cystic serous cystadenoma and accessory spleen can be easily dif- hypervascular tumors are detected on CT. Tumor enhancement
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pattern is helpful for differentiating pRCC from NETs. Differenti-
ation of pancreatic NET and its mimics is vital for managing pa-
tients in daily practice and radiologists must be aware of imaging

features of them.
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