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Abstract

Background: Solitary fibrous tumor (SFT) is a rare mesenchymal tumor that typically arises from the pleura. Although it
may appear in other organs, it rarely develops in the pancreas. We report herein a rare case of metastatic SFT
of the pancreas originating from an intracranial tumor and subsequently identified as a cystic neoplasm of the pancreas.

Case presentation: A 58-year-old woman with a past medical history of brain tumor visited the hospital for further
investigation of a cystic tumor in the pancreas tail. Abdominal imaging showed a heterogeneously enhancing mass that
was initially suspected as a neuroendocrine neoplasm, solid pseudopapillary neoplasm, or mucinous cystic neoplasm of
the pancreas. Distal pancreatectomy was performed without any intraoperative and postoperative complications.
Pathological findings confirmed a diagnosis of malignant SFT of the pancreas with hyperproliferative potential. A
histopathological review of her brain tumor revealed that the pancreatic tumor was derived from her brain lesion.
The patient developed recurrent brain disease 4 years after the pancreatectomy, but no recurrence has been observed
in the abdominal cavity.

Conclusions: SFT should be considered in the differential diagnosis of untypical hypervascular pancreatic mass, particularly
in patients with a history of an intrathoracic or intracranial mesenchymal tumor. Immunohistochemical analysis is crucial in
detecting this tumor entity. Hyperproliferative status indicates a malignant disease and requires careful postoperative
observation.
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Background
Solitary fibrous tumor (SFT) is a rare neoplasm arising
from mesenchymal cells, typically in the pleura. SFTs
mostly develop in the thoracic cavity, although they can
also occasionally occur in extrathoracic sites. Meanwhile,
SFT of the pancreas is extremely rare, with only 21 cases
reported in the English literature to date [1-21]. Major-
ity of these pancreatic SFTs originate from the pancreas
itself and have no malignant features.

Herein, we present a rare case of metastatic SFT of the
pancreas that originated from a central nervous system
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tumor and was subsequently identified as a cystic pan-
creatic neoplasm.

Case presentation
A 58-year-old woman was referred to our center for
further investigation of a cystic lesion in the pancreas.
She has a history of repeated resection for brain tumor
diagnosed as meningioma in another hospital. The first
brain surgery was performed at 31 years of age, and she
underwent surgical excision of the recurrent tumor 16
and 26 years after the initial resection. During admission
in a community hospital for the treatment of a femoral
bone fracture, computed tomography (CT) incidentally
detected a 5.5-cm cystic tumor in the pancreas tail.

The laboratory data on admission in our hospital indi-
cated a slightly elevated level of serum lipase (56 IU/L;
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normal range, 13-55IU/L) and gamma-glutamyl trans-
peptidase (47 IU/L; normal range, 9-32 IU/L). In contrast,
the tumor marker levels of carcinoembryonic antigen,
carbohydrate antigen 19-9, and DUPAN-2 were within
the normal range.

Endoscopic ultrasonography (EUS) revealed a circum-
scribed well-encapsulated cystic mass in the pancreas tail
with protruding vascularity-rich components inside. A
hypervascular area that appeared like collateral vessels
was also observed on the surface of the tumor (Fig. la,
b). Dynamic contrast-enhanced CT showed a heteroge-
neously enhancing mass beside the splenic hilum with a
large non-enhancing portion inside. From the arterial to
portal phase, strong enhancement was observed both in the
rim and the edge of the protruding solid components with
the hypoattenuating area inside the solid lesions. During
the portal to delay phase, all of these were gradually isoatte-
nuated compared to the surrounding pancreatic paren-
chyma except for the non-enhancing portion (Fig. 2a—d).
Magnetic resonance imaging (MRI) confirmed low signal
intensity in the solid components on T1-weighted imaging
and slightly higher signal intensity on T2-weighted imaging
compared with the pancreas parenchyma. Additionally, the
large non-enhancing portion on CT appeared as a bright
signal on T2-weighted imaging, indicating cystic or necrotic
change (Fig. 3a, b).

Fig. 1 Endoscopic ultrasonography (EUS) findings. a EUS revealed a
well-demarcated cystic mass with solid components in the pancreas
tail. b Color Doppler EUS revealed the tumor was hypervascular,
particularly on the surface

Page 2 of 8

Based on these findings, we considered pancreatic neuro-
endocrine neoplasm, solid pseudopapillary neoplasm, and
hemangioma in the differential diagnosis. Although its
morphological structure is untypical, mucinous cystic
neoplasm was also considered given the patient’s sex and
tumor location. Invasive carcinoma of the pancreas was
excluded from the differential diagnosis. EUS-guided fine-
needle aspiration biopsy (EUS-FNA) was not performed
considering the risk of cystic puncture and bleeding. We
performed distal pancreatectomy with regional lymph node
dissection for this disease. The pancreatic parenchyma was
resected above the left edge of the superior mesenteric
artery. The postoperative course was uneventful, and the
patient was discharged on the 15th postoperative day.

The resected specimen revealed a well-demarcated
hemispheric cystic mass projecting from the pancreas
tail and measuring 5.6 x 5.4 cm in diameter. The solid
components occupied most of the lesion (Fig. 4a, b).
The pancreatic stump was free of tumor with a margin
of approximately 3 cm including the width of the stapler
closure. Histopathological examination confirmed that
oval and spindle-shaped cells proliferated bluntly with a
richly vascular stroma, and they were configured to be a
hemangiopericytoma-like structure (Fig. 4c, d). Immuno-
histochemically, the specimen stained positively for
CD34, a mesenchymal marker (Fig. 4e), but negatively
for cytokeratin AE1/3, an epithelium marker (data not
shown). Furthermore, CD99, Bcl-2, and STAT6 were
diffusely positive (Fig. 4f), whereas beta-catenin, chromo-
granin, and synaptophysin were all negative (data not
shown). Therefore, we diagnosed this tumor as SFT of
the pancreas. Further, the tumor showed an increased
mitotic rate (ten mitoses per ten high-power fields), indi-
cating its malignant potential.

Considering the similarity of meningioma, which was
the patient’s past disease, to intracranial SFT, we con-
ducted a histopathological review of her brain tumor. We
found that it had the same characteristics as the pancreatic
tumor (Fig. 5) and thus determined that the SFT of the
pancreas was derived from the central nervous system
tumor.

She underwent no adjuvant therapy, and no recurrence
has been observed in the abdominal cavity. However, she
developed meningeal dissemination 4years after the
pancreatectomy and is currently undergoing treatment.

Discussion

SFT is a rare neoplasm arising from mesenchymal cells
and was first reported in 1931 by Klemperer and Rabin
[22]. It is typically observed in the thoracic cavity, but an
increasing number of extrathoracic lesions such as in
the central nervous system [23], orbit [24], sinonasal
tract [25], thyroid gland [26], liver [27], and kidney [28]
have been recently reported. SFTs can develop in any
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non-enhanced interior. ¢ Solid components were gradually enhanced from the
had isodensity to the surrounding pancreatic parenchyma in the delayed phase

Fig. 2 Dynamic contrast-enhanced computed tomography (CT) findings. a Plain CT scan demonstrated a 5.5-cm cystic mass with solid components
inside in the pancreas tail. b Dynamic CT arterial phase scan demonstrated enhancement in the tumor rim and in the edge of the solid components with

outside in the portal phase. d The tumor rim and the solid components

Fig. 3 Magnetic resonance imaging (MRI) findings. a Solid
components were hypointense to the pancreatic parenchyma on
T1-weighted imaging. b On T2-weighted imaging, solid components
were hyperintense. A large non-enhancing portion on the CT scan
showed bright signal intensity, indicating cystic change or necrosis

organs containing mesenchymal tissues, including the
pancreas [2].

Pancreatic mesenchymal tumors include leiomyosar-
coma, peripheral nerve tumors, fibrous histiocytic tumors,
and vascular tumors, with leiomyosarcomas being the
most common [1]. Meanwhile, pancreatic SFTs are ex-
ceedingly rare, and only 21 cases have been reported in
the English literature to date (Table 1). Of these, 10 were
men and 12 were women, including the present case, and
the median patient age was 55 years (range, 1-82 years).
The primary symptom was abdominal pain or discomfort,
while 50% of the patients were asymptomatic and inciden-
tally diagnosed. Some patients presented with obstructive
jaundice, but no specific symptoms could be observed.
The distribution of SFT location was almost equal (pan-
creas head [11 cases] vs body to tail [11 cases]).

With regard to the imaging findings, pancreatic SFT's
show similar characteristics to those of tumors with
pleural origin [6]. Contrast-enhanced CT and MRI show
an enhancement through the arterial to portal phase,
mimicking a tumor of neuroendocrine origin [5]. Conse-
quently, the tumors were preoperatively diagnosed as
neuroendocrine neoplasms in most of the previous
reports [1, 2, 4, 5, 10, 13-16, 20, 21]. MRI generally
demonstrates hypo- or isointensity on T1-weighted
imaging and hyperintensity on T2-weighted imaging [9],
as seen in the present case. In contrast, some cases
showed different signal intensity because of the fibrotic
components within the tumors [6, 12, 16, 18, 19]. Ac-
cording to previous reports, some pancreatic SFTs show
heterogenous enhancement similar to the current case
[6, 13, 18, 21], presumably depending on the volume of
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Fig. 4 Macroscopic and microscopic findings of the resected specimen of the pancreas. a The resected specimen showed a hemispheric mass
protruding from the pancreas tail and measuring 5.6 X 54 cm in diameter. b Solid components occupied most of this cystic mass. ¢, d Findings of
the H&E staining. Oval and spindle-shaped cells proliferated bluntly with a richly vascular stroma, resembling the structure of hemangiopericytoma.
Scale bars, 50 um. e Immunohistochemical staining was irregularly positive for CD34, a mesenchymal marker. Scale bar, 100 um. f Nuclear expression of
STAT6 was diffusely positive in the immunohistochemical staining. Scale bar, 100 um

& P\ < at) "

Fig. 5 Histopathological review of the past brain tumor. a, b Findings of the H&E staining. Oval and spindle-shaped cells proliferated similarly
with a richly vascular stroma. Scale bars, 50 pm. Immunohistochemical staining (¢ CD34, d STAT6) showed the same results as that in the pancreatic

lesion. Scale bars, 100 um
. J
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collagen within the tumors [18]. Furthermore, non-en-
hancing portions can be sometimes found, which mostly
derived from cystic degeneration [4, 7, 11, 12, 15] and
rarely from tumor necrosis [13] or retention cyst [17].
These findings are, however, not characteristic of SFTs
and thus cannot be regarded as distinct imaging
features.

SFT does not have any definitive clinical features or
imaging findings, thus making preoperative diagnosis
challenging. Generally, accurate diagnosis is made via
pathological examination of a resected specimen. Image-
guided pancreatic biopsy such as EUS-FNA or CT-
guided biopsy might be useful for a precise preoperative
diagnosis. However, although mesenchymal tumors may
be diagnosed using these procedures [3, 9], preoperative
differentiation of SFT from other spindle cell tumors of
mesenchymal origin is yet to be achieved except for a
limited number of cases of postoperative metastases [11,
12, 19]. Although the present case was a metastatic
disease, an accurate diagnosis could not be obtained
preoperatively because we refrained from aspiration
biopsy to avoid bleeding and tumor dissemination based
on imaging findings.

Histopathologically, SFT is composed of spindle-shaped
cells growing in a patternless or hemangiopericytomatous
arrangement and exhibiting a stroma with markedly vary-
ing amounts of collagen [1, 4]. Entrapped normal pancre-
atic acinar and ductal tissues are occasionally detected in
the tumor [5]. However, these features do not necessarily
differentiate SFT from other spindle cell tumors. Immu-
nohistochemical analysis remains essential in establishing
a definitive diagnosis of SFT. SFT typically stains positively
for CD34, Bcl-2, and CD99, while it is generally negative
for cytokeratin, epithelial membrane antigen, smooth
muscle actin, desmin, S-100, c-kit, chromogranin, and
synaptophysin. CD34, Bcl-2, and CD99 have been recog-
nized as a representative marker of SFT, but they can also
be positive in other neoplasms. Recent studies show that
the NAB2-STAT6 gene fusion can be detected in the
majority of SFTs at any anatomic sites, and nuclear ex-
pression of STAT6 reflects the presence of NAB2-STAT6
gene fusion. Thus, STAT6 expression in the nuclei is now
considered highly specific for SFTs [30, 31]. In the present
case, the tumor was sparsely positive for CD34, which was
an untypical finding of SFT, but we established the diag-
nosis of SFT based primarily on diffuse nuclear expression
of STAT6.

Although most SFT's are benign, 10-15% of SFTs local-
ized in the extrapleural space are malignant and recur [8].
The histologic criteria for malignant SFTs are yet to be
established, but the World Health Organization (WHO)
states that the presence of hypercellularity, increased
mitotic rate (>4 mitoses per 10 high-power fields),
cytological atypia, tumor necrosis, and infiltrative margins
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suggest malignancy [29]. In addition, Yokoi et al. reported
that marked diminution or complete loss of CD34-positive
cells is a characteristic of malignant transformation of SFTs
[32]. Further, positive surgical margins and a tumor size
greater than 10 cm predicted worse clinical outcome [33].
In the current case, the tumor was not only a metastatic
disease but also histopathologically exhibited a high mitotic
rate (10 mitoses per 10 high-power fields) and sparse stain-
ing for CD34, indicating its malignant potential.

The present case is remarkable in that the pancreatic
lesion was a metastasis primarily derived from intracranial
SFT and that the correct diagnosis could not be made until
the metastatic lesion of the pancreas was resected and
histopathologically examined. SFTs in the central nervous
system had not been previously recognized until the first
case series of SFT's involving the meninges was reported in
1996 [34]. Because of its rarity and resemblance to other
common tumors, intracranial SFT can occasionally be
misdiagnosed as a meningioma. The patient underwent the
first operation for the brain tumor in 1983, which caused
the misdiagnosis of the tumor. However, according to the
latest WHO classification [35], solitary fibrous tumors can
be readily differentiated immunohistochemically from
meningioma based on its STAT6 nuclear expression, with
the latter being negative for STAT6.

Hemangiopericytoma (HPC), which was previously
classified as a distinct tumor entity, is now considered
identical to SFT based on its immunostaining profile.
HPCs behave more aggressively and consequently have a
higher risk of postoperative recurrence. If the first oper-
ation had been performed with adequate immunohisto-
chemical analysis, a precise diagnosis of malignant SFT,
i.e., HPC, might have been obtained much earlier con-
sidering its clinicopathological features.

Complete resection with clear surgical margins is the
optimal treatment for SFT, and it yields good outcomes
[33]. With regard to local recurrence, 5-7% of patients
who underwent surgical resection of SFTs developed
local relapse [33, 36]. However, the correlation between
margin status and local recurrence remains to be com-
pletely examined and is controversial. Moreover, favor-
able outcomes have been reported in patients treated
with enucleation [2, 8, 20]. Thus, further investigations
are needed to establish the standard surgical procedure
for SFTs, including the optimal resection margin. The
presence of a malignant component in SFT has been
associated with postoperative recurrence and metastasis
and tumor-related death [13], and thus, close long-term
follow-up is required even after a complete resection in
tumors showing malignant behavior.

Conclusions
SFT should be considered in the differential diagnosis of
untypical hypervascular pancreatic mass, particularly in
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patients with a history of intrathoracic or intracranial mes-
enchymal tumor. Currently, accurate diagnosis of SFT
relies on immunohistochemical analysis of the resected
specimen, but recent progress in immunohistochemistry
may lead to the preoperative diagnosis of this tumor en-
tity. Hyperproliferative status indicates a malignant disease
and requires attentive postoperative follow-up.
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