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BACKGROUND

Solitary fibrous tumor (SFT) is a rare mesenchymal tumor that is most commonly found
in the pleura but can also originate from non-pleural sites. Among the non-pleural
localizations, the pancreas is extremely_rare. In particular, metastasis to the pancreas
from the central nervous system (CNS) is extremely rare, with only two cases reported
so far. We report a case of recurrence in the pancreas 14 years after the initial complete

surgical removal of a tumor in the CNS.

CASE SUMMARY

A 68-year-old man with a past medical history of recurrent meningeal
hemangiopericytoma, currently referred to as SFT, presented to the hospital with
jaundice. The patient was first diagnosed with an 8cm-sized meningeal
hemangiopericytoma fourteen years ago and underwent osteoplastic craniotomy. After
16 mo, imaging showed recurrence and he underwent gamma knife radiosurgery
(GKRS). 2 years later, imaging showed recurrence again leading to a second GKRS. 5
years later, recurrence was again suspected leading to a second craniotomy. Since then 3
years had passed, and imaging showed a 3.5cm-sized mass lesion on the pancreatic
head with obstruction of the pancreatic and bile ducts. Endosonography with fine-
needle aspiration biopsy was done preoperatively and aided in the diagnosis of SFT.

The patient underwent pylorus-preserving pancreaticoduodenectomy. Pathologic
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findings of the resected pancreatic specimen, consistent with the previously resected

brain specimen, confirmed the diagnosis of SFT.

CONCLUSION
The rarity and lack of knowledge about SFTs make suspecting and diagnosing this
disease challenging. We believe that a report of metastatic pancreatic SFT from the CNS

will contribute to a better understanding of this rare disease.

TRODUCTION

Solitary fibrous tumor (SFT) is a rare mesenchymal tumor that can arise in various
organs and tissues(!l. SFT is mostly found in the pleura but can also occur in non-pleural
sitesl2l. The pancreas is an extremely rare non-pleural localization for SFT, with the
majority of the tumors being secondary, lesionsi®4. According to the case report
Yamashita et all5! published in 2019, 21 cases of primary and secondary SFTs of the
pancreas were reported in the English literature. Among them, only 4 cases were
secondary, with 2 cases originating from the central nervous system. Although most
SFTs are known to be benign, about 10%-15% of SFTs are reported to show local
recurrence or distant metastasisl®l. Including cases published after that time, about 35
cases of pancreatic SFTs have been reported to datel®l. However, to our knowledge,
there have been no additional reports of metastatic pancreatic SFTs since the report in
2019. Our case is interesting in that it shows a similar disease course to the two
previously published cases. Here we present an additional similar case of metastatic
SFT of the pancreas originating from the central nervous system treated at our hospital,
discussing its diagnostic methods, histopathological features, and therapeutic
approaches in the hope of a better understanding of this disease. Due to the rarity and
lack of knowledge about SFTs, it is challenging to suspect and diagnose this disease. We
emphasize the importance of the need for a more precise and deep understanding of

these rare tumors, providing valuable insight into clinical practice.
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CASE PRESENTATION

Chief complaints

A 68-year-old man presented with features of jaundice without abdominal pain.

History of present illness @
- 13

The patient had no unusual symptoms other than jaundice and was referred to our
hospital for further evaluation of a pancreatic head tumor found on abdominal

computed tomography (CT).

History of past illness

Fourteen years ago, the patient presented to our hospital with a complaint of decreased
visual acuity. Brain CT revealed an 8 cm x 4.7 cm multilobulated heterogeneous mass at
both parieto-occipital lobes (Figure 1A). The mass was initially suspected as
meningioma and the patient underwent osteoplastic craniotomy for removal (Figure
1B). The pathologic diagnosis was solitary fibrous tumor with hypercellularity, focal
moderate to marked cellular atyia, 0-1 mitosis per 10 HPF, and margins indeterminate.
Immunoblistochemical stain showed positive for vimentin, Bcl-2, and CD34, and
negative for epithelial membrane antigen (EMA), glial fibrillary acidic protein (GFAP),
S-100, CD99, spinal muscular atrophy (SMA), and CD56. On 3 and 6-mo follow-up CTs,
abnormal enhancement was observed at the surgical site, which was thought to be a
remnant tumor or postoperative change. Follow-up was continued and on the 16-mo
follow-up brain magnetic resonance imaging (MRI), a 1.7 cm sized abnormal nodular
enhancing lesion at the left cerebellar area highly suggested remnant mass (Figure 1C).
The patient underwent GKRS and continued follow-up. 2 years later, brain MRI showed
an interval decrease in the extent of the enhancing lesion at the left cerebellar area.
However, a new 0.6 cm-sized enhancing mass was observed, suggesting recurrence
(Figure 1D). The patient underwent a second GKRS. 5 years later, brain MRI showed

multiple new masses in both cerebellar areas (Figure 1E). The patient underwent a
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second osteoplastic craniotomy and immunohistochemical staining showed positive for
vimentin and STATS®, focal positive for CD34, and negative for GFAP, S-100, and EMA,

leading to the diagnosis of hemangiopericytoma. The patient continued surveillance.

Personal and family history

The patient denied any family history of malignancies.

Physical examination
Regular physical examination revealed no unusual findings except jaundice. The patient

had no complaint of abdominal pain on examination.

Laboratory examinations

The laboratory results on the day of the first visit to our hospital showed elevated levels
of aspartate aminotransferase (223 U/L; reference range: 0-40 U/L), alanine
aminotransferase (394 U/L; reference range: 0-40 U/L), alkaline phosphatase (762 U/L;
reference range: 40-129 U/L), total bilirubin (4.18 mg/dL; reference range: 0.1-1.2
mg/dL), and gamma-glutamyl transpeptidase (1990 U/L; reference range: 11-73 U/L).
These results comprehensively suggested a mixed pattern of hepatocellular and
cholestatic liver disease. The serum tumor marker level of carcinoembryonic antigen
was within the normal range and carbohydrate antigen 19-9 was slightly elevated to
4220 U/mL (reference: 0-39 U/mL). Serum amylase and lipase were within normal

limits.

Imaging examinations

Abdominal CT showed a 3.5 cm-sized mass lesion on the pancreas head (Figure 2A). As
the mass lesion compressed the pancreatic and bile ducts, the ducts were dilatated,
resulting in the appearance of a double duct sign (Figure 2B). Compared to the
surrounding parenchyma of the pancreas, the mass lesion showed hypervascularity

during the arterial phase and isovascularity on the delayed phase of the CT. Compared
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to the usual CT findings of pancreatic cancer, its size was larger and the boundaries
were relatively clear, so the possibility of other malignancies such as neuroendocrine
tumor or acinar cell carcinoma were considered for differential diagnosis. For further
investigation, an MRI was done. MRI showed low signal intensity on T1-weighted
imaging and iso-signal intensity on T2-weighted imaging compared to the surrounding

pancreas parenchyma (Figure 2C and D).

FINAL DIAGNOSIS

Pathological examination of the endosonography with fine-needle aspiration biopsy
(EUS-FNA) specimen showed proliferation of spindle to ovoid cells.
Immunohistochemically, the specimen was positive for smooth muscle actin (SMA),
STAT6, and CD34 but negative for DOG-1, C-kit, 5-100, and desmin (Figure 3C). Based
on histologic and immunohistochemistry results, the lesion was consistent with the

findings of a hemangiopericytoma, currently referred to as SFT.

TREATMENT

During hospitalization, the level of total bilirubin continued to rise because of the
obstruction of the bile ducts due to the mass lesion. In combination with antibiotic
treatment, endoscopic retrograde biliary drainage and pancreatic drainage were done to
relieve the obstruction. The patient was referred for surgery and underwent pylorus-
preserving pancreaticoduodenectomy. The cut surface of the resected specimen showed
a 39 cm x 3.6 cm well-circumscribed, gray to white-colored mass (Figure 4A). The
resected specimen demonstrated similar features as the EUS-FNA specimen, showing
dense spindle to ovoid cells with positivity to CD34, EMA, and STAT6 and negativity to
desmin, SMA, DOG-1, c-kit, and S-100 (Figure 4B). Pathology demonstrated moderate
nuclear atypia, high cellularity, a mitotic rate of 5 per 10 high-power fields (HPFs), and
absent necrosis. The distal side of the pancreatic margin was involved by the tumor, so

the patient underwent additional radiotherapy.
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The immunohistochemical staining of the meningeal hemangiopericytoma tissue
resected 5 years ago showed positive for vimentin and STATS6, focal positive for CD34,
and negative for GFAP, 5-100, EMA, leading to the diagnosis of hemangiopericytoma.
As the histological and immunohistochemical staining of the resected pancreatic tissue
was similar to that of the meningeal hemangiopericytoma tissue resected 5 years ago, it
could be assumed that the pancreatic lesion was a metastatic lesion from the meninges

(Figure 4C).

OUTCOME AND FOLLOW-UP

The patient has been under surveillance for 20 mo after surgery, and there is no

evidence of local pancreas recurrence or metastasis.

DISCUSSION
Most pancreatic tumors are of epithelial origin, with more than 90% being pancreatic
ductal adenocarcinomasl?. However, tumors of mesenchymal origin can also involve
the pancreas, accounting for 1%-2% of all tumorsl®. Mesenchymal tumors can be
derived from the connective, lymphatic, neuronal, and vascular tissues, and show
different clinicopathologic manifestations and outcomesl®. Primary mesenchymal
tumors of the pancreas that are known to show benign or borderline behavior include
schwannomas, inflammatory myofibroblastic tumors, hamartomas, and solitary fibrous
tumors in order of frequencyldl. Primary mesenchymal tumors of the pancreas that are
reported malignant are leiomyosarcomas, Ewing sarcomas, and malignant fibrous
histiocytomasl4l. However, there is a lack of information about the frequency or
characteristics of secondary pancreatic mesenchymal tumors depending on whether
they are benign or malignant.

Among the various mesenchymal tumors, SFT is a rare spindle cell neoplasm that
was first reported in the pleura by Klemperer ef all’l in 1931. SFT originates most
commonly from the pleura (65%), and it can also arise from extrapleural sites, but

pancreatic localization is very rare among them/®l. It is known to affect adults between
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the ages of 20 to 70 years and the incidence is hard to estimatell. SFTs were previously
called hemangiopericytoma and they were frequently mistaken as meningiomas
because of the similar radiolggical findings, but they tend to have a high recurrence rate
and risk for metastases/l?l. The 2016 World Health Organization Classification of the
central nervous system included hemangiopericytomas into the family of solitary
fibrous tumors because the NAB2-STAT6 fusion was identified as defining molecular
modifications in both tumors, suggesting they were overlapping entitiesl111.

The diagnosis of SFT relies on a combination of clinical, radiological, and
histopathological findings. Symptoms may vary depending on the location and size of
the massl!2l. Radiological features are non-specific, with contrast-enhanced CT showing
arterial and venous phase enhancement, and MRI displaying T1 hypointensity and T2
hyperintensityl'3l. Given these non-specific radiologic findings, pancreatic SFTs can be
mistaken for other hypervascular pancreatic masses such as a neuroendocrine tumor!'4l,
Therefore, biopsy and histopathology are crucial for definiti\rﬂadiagnosis, with EUS-
FNA as a safe preoperative tool[L615]. There has been a report of a series of four patients
who underwent EUS-FNA of the pancreas including differential diagnoses of metastatic
leiomyosarcoma, metastatic liposarcoma, metastatic solitary fibrous tumor, and
metastatic alveolar rhabdomyosarcomal'®l. Histologically, SFTs exhibit spindle-shaped
cells, CD34, Bcl-2, and CD99 positivity, and STAT6 nuclear expressionl®l.

The differential diagnosis of benign and malignancy is important, however, there is
no diagnostic criteria established to datel'”). One study investiglted 82 patients and
suggested that malignant histology, compared to benign, was associated with larger
tumor size, higher mitotic counts, and metastatic disease at diagnosis, while gender,
age, and tumor site showed no significant differencel’®l. Another study reported that
approximately 12%-22% of SFTs were malignant®, and were associated with features
like nuclear atypia, marked hypercellularity, tumor size larger than 5 cm, a mitotic rate
greater than 4 per 10 HPFs, and tumor necrosis9201. 1t is difficult to determine whether
SFT is malignant or benign, and even when it is considered benign, it can recur

aggressively?!l. In our case, the brain hemangiopericytoma that first occurred was the
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size of 8 cm and pathology showed hypercellularity, nuclear atypia, and indeterminate
margins. The recurred brain hemangiopericytoma showed moderate nuclear atypia and
moderate cellularity. Both cases showed factors that were reported to be associated with
malignancy. Metastases occurred most frequently in the lung (32.1%) followed by the
brain (2.3%)[2l. The recommended treatment for SFTs of the pancreas is surgical
resection, aiming for complete removal. For unresectable or metastatic cases, systemic
chemotherapy and radiation therapy can be considerable options!2l.

As aforementioned, there have been two case reports of intracranial SFTs
metastasizing to the pancreas (Table 1). One case was of metastasis to the pancreas in a
patient who had undergone GKRS due to intracerebral recurrence 9 and 4 years ago
after surgery of the intracranial SFT first diagnosed 16 years agol?!l. The other case was
of metastasis to the pancreas after surgery for intracerebral recurrence 16 and 26 years
after initial surgery for intracranial SFT diagnosed and removed 27 years agol®.
Including this current case, all three patients had a past medical history of recurrent
meningeal hemangiopericytoma and the resected pancreatic lesions showed malignant
findings of a high mitotic rate. Currently, the prognosis of SFTs is unpredictable and
surveillance methods are yet established!”l. A review article of 29 studies including 368
patients, it was reported that primary intracranial a&j spinal SFT/hematopoietic
progenitor cells metastasized in 13.3% of cases during a median period of 3.25 years
(range 0.5-12.3 years) after the diagnosis of the primary lesion. However, it is interesting
that in the three cases in Table 1, including ours, the period for metastasis was much
longer, at 16, 27, and 14 years, respectively. Therefore, more caution should be taken in
the progress of surveillance for a longer duration in cases of recurrent meningeal SFTs,

and the pancreas should be considered as a possible site for metastasis.

CONCLUSION

In the case of pancreatic tumors, adenocarcinoma is most common, and neuroendocrine
tumors or mesenchymal tumors are very rarelll. Because imaging findings are non-

specific and in most cases, a diagnosis can be made only through histopathological
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findings, it is difficult to even think of SFT as a differential diagnosis when a pancreatic
tumor is found. However, if the patient has a known history of primary SFT and has a
hypervascular, well-encapsulated lesion in distant organs such as the pancreas,
metastasis of SFT should always be considered. EUS-FNA can be a safe and effective
tool used preoperatively for the diagnosis of pancreatic mesenchymal tumors. There are
only two case reports on metastatic SFTs from the central nervous system, and we hope
that this case report will further contribute to a better understanding of metastatic SFTs.
Further research is warranted to better understand the pathogenesis of SFT and develop

more effective therapeutic approaches to improve patient outcomes.
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