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CASE REPORT

Pancreatic Schwannoma: A Case Report and Literature Review with
Special Referenceto | maging Features
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ABSTRACT
Context We report the imaging features of pancreatic scimoenas, a rare benign type of pancreatic tu@ase report A 66-year-
old woman was admitted to our hospital with a paatic tumor indicated in medical examinations. Comguomography (CT),
magnetic resonance imaging (MRI) and endoscopiasdttography (EUS) revealed a solid and cystic tu@iam in diameter,
within the body of the pancreas. Contrast-enhanced MR1 and ultrasonography showed partial enhancemerthe solid
component. Endoscopic retrograde cholangiopanagesgtby (ERCP) and angiography showed no abnormainfisd A distal
pancreatectomy together with a splenectomy and lhympude dissection were performed with a tentatiagrbsis of mucinous
cystic neoplasm of the pancreas. The cut surfatieeofesected pancreas showed a well-demarcatedygiw, solid tumor within
the pancreas parenchyma. Histopathological exammaf the tumor revealed proliferation of the sfiencells showing interlacing
and palisading patterns. Immunohistochemicallys¢hgpindle cells were positive for S-100 proteid gimentin, and negative for
alpha-smooth muscle actin, CD34, and cytokeratimisTthe tumor was diagnosed as a pancreatic schwen@onclusion CT and
US can detect pancreatic schwannomas as solid ysiit enasses, and MRI shows a relatively charatierisature. Imaging

procedures such as CT, MRI and US are able to diffiate a pancreatic tumor, such as a pancreatigastiioma.

INTRODUCTION

Schwannomas are neurogenic neoplasms derived from
Schwann cells of the sheaths of the peripheralaserv
[1, 2]. They are basically soft tissue neoplasmssaily
found in the head and neck, extremities, mediastinu
and retroperitoneum [3, 4], but rarely found in the
pancreas. Moreover, schwannomas often contain
various patterns of solid and cystic componentsiwit

a tumor. In this context, the preoperative diagnosia
pancreatic schwannoma is difficult, and they arerof
confused with pancreatic cystic neoplasms, such as
non-functioning endocrine neoplasms, solid
pseudopapillary neoplasms and mucinous cystic
neoplasms [5, 6]. We herein report a case of paticre
schwannoma and an English language literature wevie
with special reference to the imaging features of
pancreatic schwannomas.
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CASE REPORT

A 66-year-old Japanese woman was admitted to our
hospital with a pancreatic tumor indicated in matic
examinations. There was no remarkable past higtbry
disease. No inherited factors or marked diseaséerin
family were noted. On admission, she had no
complaints, and physical examinations and laboyator
data revealed no noticeable abnormalities. Serugide

of CA 19-9 and s-pancreas-1 (pancreatic associated)
antigen were within the normal range. Magnetic
resonance imaging (MRI) revealed a mass, 3 cm in
diameter, in the body of the pancreas, showing
hypointensity on T1-weighted images, marked
enhancement after gadolinium diethylenetriaminegpent
acetic acid (Gd-DTPA) administration, and mixed
hypo- and hyperintense patterns on T2-weighted
images  (Figure  labc). Magnetic resonance
cholangiopancreatography (MRCP) and endoscopic
retrograde cholangiopancreatography (ERCP) showed
no abnormal findings. The results of bacterial ungs

of the pancreas juice were negative. Computed
tomography (CT) revealed a 3 cm solid and cystic
tumor within the body of the pancreas, with high
resorption CT levels of the cystic components (Fégu
1d). Contrast-enhanced CT showed partial
enhancement of the solid components, and the main
pancreatic duct was not involved in the tumor.
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Figure la. A T1-weighted MRI indicating a hypointense tumor in
body of the pancreasb. On Tl-weighted images, QoTPA
administration showing marked tumor enhancementA T2-
weighted MRI indicating a mixed pattern with hypeinsity an
hyperintensityd. Plain CT revealing a solid and cystic tumor wi
the body of the pancreas, with high resorption €®ls of cysti
components.

Ultrasonography (US) and endoscopic ultrasonography
(EUS) revealed a 3 cm solid and cystic tumor wath |
echoic margins in the body of the pancreas (Figale
Contrast-enhanced US with LevoVist (Bayer
Schering, Berlin, Germany) showed partial
enhancement of the solid components (Figure 2b).

Angiography showed no abnormal findings. From
these imaging findings, mucinous cystic neoplasons
acinar cell tumors were considered.

A distal pancreatectomy together with a splenectomy
and lymph node dissection were performed. The cut
surface of the resected pancreas showed a well-
demarcated, pale yellow, solid tumor within the
pancreas parenchyma. The tumor was 3x3x3 cm in
size, and composed of a mixture of solid areas and
myxomatous and/or hemorrhagic areas (Figure 3a).
Histopathological examination of the tumor revealed
proliferation of the spindle cells showing inteitag
and palisading patterns (Figure 3b). Focal hypatl
areas showing edematous and myxomatous
degeneration, hemorrhage and hemosiderin depagsition
and dilated hyalinized vessels were also notedufEig
3c). The proliferating cells showed minimal
pleomorphic nuclei, but no mitotic figures were ffidu
Immunohistochemically, the spindle cells were posit

for S-100 protein and vimentin, and negative f@hat
smooth muscle actin, CD34 and cytokeratin. Based on
these findings, the tumor was diagnosed as a paticre
schwannoma of mixed Antoni A and Antoni B types.
No remarkable findings were noted in the spleen and
the dissected lymph nodes. At a 24-month follow-up
after surgery, the patient is doing well withoutyan
recurrent disease.

Figure 2. a. US reveals a solid and cystic tumor with low ec
margin in the body of the pancreds.Contrastenhanced US wi
Levovis® (Bayer Schering, Berlin, Germany) shows pé
enhancement at the solid component.
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DISCUSSION

In 1910, Verocay reported a schwannoma as a true
neoplasm which originated from Schwann cells, and
which did not contain neuroganglion cells [7, 8hc®
then, schwannomas have been described in almost
every location of the body [9, 10]. However, the
pancreas is an extremely unusual site of origintfese
tumors. In a PubMed search of English publications
from 1982 to 2008, only 34 cases of pancreatic
schwannoma were found [1, 2, 4, 5, 6, 9, 10, 11132

©

: T x ;
Figure 3. a. The cut surface of the resected tumor is compo$ea
mixture of solid areas and myxomatous and/or hemagic areash.
Histopathology of the resected specimen showsfpration of th
spindle cells in interlacing and palisading patsefAntmi A) (H&E,
original magnification x100)c. Edematous degeneration areas
hemorrhage, hemosiderin deposition and hyalininatibthe dilate
vascular walls (Antoni B) (H&E, original magnificah x100).

Table 1. Imaging features among 35 cases o€ thancreati
schwannoma. This Table summarizes the findings ®f case

including 34 cases of the literature review andgtesent case.

CT

- Well-defined, low density or cystic mass

18 (72.0%)

- Solid and cystic mass 6 (24.0%)
- Solid mass 1 (4.0%)
Not availabli 10
MRI

- T1-weighted images: hypointensity 8 (88.9%)
- T1-weighted images: hyperintensity 1(11.1%)
Not availabli 26

- T2-weighted images: hyperintensity 8 (88.9%)
- T2-weighted images: mixed 1(11.1%)
Not availabli 26

us
- Cystic and low echoic mass

12 (63.2%)

- Cystic and solid mass 4 (21.1%)
- Solid mass 3 (15.8%)
Not availabli 16
Angiography

- Hypervascular patterns 4 (57.2%)
- Hypovascular patterns 3 (42.8%)
Not availabli 28

14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 2527628,

29, 30].

These 34 cases together with our case were studied.
There were 16 (45.7%) men and 19 (54.3%) women,
ranging in age from 40 to 87 years (mean 59.8 years
The locations in the pancreas included 14 casdisein
head (40.0%), 8 in the body (22.9%), 4 in the badg

tail (11.4%), 3 in the head and body (8.6%), 2Ha t
tail (5.7%), and 4 with unspecified locations (Pb}4
The average size of these tumors was 6.7 cm in
diameter (range: 1-17.5 cm). Gross appearances of
these cases included 15 cases of a cystic mag¥4h2.

9 of a solid mass (25.7%), 7 of a cystic and solaks
(20.0%), 2 solid with a necrotic center (5.7%) ahd
ubspecified (5.7%). A pancreatic schwannoma with
von Recklinghausen’s disease was confirmed in 2
(8.0%) out of 25 cases.

Microscopically, schwannomas generally consist of
two alternating components: an organized cellular
component consisting of long bipolar cells whickeaf
form a palisading arrangement and/or Verocay bodies
(Antoni A area) and a loose hypocellular, degemezat
component (Antoni B area) [31]. Most of the
pancreatic schwannomas reported also had Antoni A
and Antoni B areas in various proportions as was th
case in the present tumor. The degenerative changes
gave rise grossly to a frequent cystic component.

The imaging features of the pancreatic schwannomas
reported and the present tumor are summarized in
Table 1. The most characteristic feature on CT thas
presence of a low density and/or cystic image in
various degrees within the tumor. The low density
and/or cystic images would reflect the Antoni B
component or the degenerative cystic areas of the
schwannoma. Contrast-enhanced CT showed the
difference between the Antoni A and the Antoni Baar
based on their vascularity, i.e., well-enhancedasre
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corresponding to Antoni A, and unenhanced areas
corresponding to Antoni B. Therefore, the CT firghn

of these tumors correlated quite well with the
pathological features [1, 14].

The MRI findings usually showed hypointensity on-T1
weighted images and hyperintensity on T2- weighted
images [6, 9], and most tumors were gradually
enhanced on T1-weighted images after Gd-DTPA
administration. However, the present case was w@husu
showing a mixed hypointensity and hyperintensity
pattern on T2-weighted images. This can be ateibut
to the fact that the present tumor included adaiount

of both Antoni A and Antoni B areas, conceivablythwi
the hypointense areas corresponding to the Antoni B
areas, and the hyperintense areas to the Antoréasa
The solid and cystic pattern observed on CT was als
seen with US, in which hypoechoic and/or cystic
findings were noted in a high percentage of cases.
However, the details of the solid components were
revealed more clearly by US as compared to CT or
MRI. Moreover, in the present case, contrast-enddnc
US with Levovis? (Bayer Schering, Berlin, Germany)
showed partial enhancement at the solid component.
On angiography, pancreatic schwannomas were
reported to be either hypervascular or hypovascular
but this was not found in the present case. WetfFesl
angiography, since it lacked enhancement, was anabl
to recognize minute vascularity when compared & th
other imaging modalities. The usefulness of
angiography in imaging diagnosis appears to be
limited.

Consequently, CT and US can detect pancreatic
schwannomas as solid and cystic masses, and MRI
shows relatively characteristic features. Howew#hrer
pancreatic tumors, such as a non-functioning emaecr
neoplasm, solid pseudopapillary neoplasm or mua@nou
cystic neoplasm, often share those imaging features
and differential diagnoses should always be consile
The treatment of choice for pancreatic schwannadmas
surgical resection. This tumor was reported to be
malignant in 4 (11.4%) of the 35 cases revieweth@
literature [16, 17, 18, 19], but malignant potentiaes

not appear to be high with regard to lymph node and
distant metastases. All the reported cases of paticr
schwannoma were treated by surgical resection.
Radical surgical resections, such as a pylorus-
preserving pancreaticoduodenectomy and a distal
pancreatectomy, were performed in 62.9% of cases,
and limited surgical resections, such as enucleatial
excision were performed in 25.7%. The high freqyenc
of radical surgical resections might reflect thiiclilty

in making a differential diagnosis between pandceat
schwannomas and other pancreatic neoplasms which
require radical surgical resections.

In conclusion, imaging procedures, such as CT, MRI,
and US, are able to differentiate a pancreatic tuasa
pancreatic schwannoma.
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