
Abstract. Background/Aim: Orbital solitary fibrous tumor
(SFT) is a rare lesion among orbital tumors, which can be
misdiagnosed as another mesenchymal tumor. In this study
we report two cases of orbital SFT, focusing on the imaging
and pathological findings of the vascular structure inside the
tumor. Case Report: A 26-year-old woman and 43-year-old
man presented with orbital SFT. The pathological findings
revealed a patternless growth pattern of the tumor cells and
hemangiopericytoma-like vascularity as well as thickened,
dilated blood vessels within the tumor tissue. Tumor cells
revealed a diffuse strong positivity for cluster of
differentiation 34 (CD34) and signal transducer and
activator of transcription 6 (STAT6) in both cases, while B-
cell lymphoma 2 (bcl-2) and CD99 were positive in one case.
Characteristic findings within the tumor were the arterial
components, where a variety of STAT6, CD99 and bcl-2-
positive smooth muscle cells were intermingled. Conclusion:
Histologically, the tumor tissues might be characterized by
not only conventional hemangiopericytoma-like vasculature
but also dilated arterial vessels, which were shown to be part
of the tumor components. 

Solitary fibrous tumor (SFT), a rare spindle-cell tumor,
commonly arises from the pleura (1) but may also occur in
extrapleural sites (2-5). Orbital SFT is a rare lesion and about
90 cases have been reported in the literature to date (6, 7).
This tumor is likely to simulate other mesenchymal tumors
such as fibrous histiocytoma, liposarcoma, synovial sarcoma,
and neurofibroma. Since SFT is rich in feeding arteries,
preoperative clinical diagnosis is important in assessing the
likelihood of intraoperative bleeding (8), and total tumor
resection is recommended (9). However, histopathological
findings of the feeding vessels in SFT remain unknown. In
this study, we report two cases of orbital SFT, focusing on
the imaging and pathological findings of the vascular
structure inside the tumor. The institutional review board in
Hokkaido University and Teine Keijinkai Hospital waived
the ethical assessment of the clinical study because of case
reports. This study adhered to the principles of the
Declaration of Helsinki.

Case Report

Case 1. A 26-year-old woman presented with progressive and
painless lower eyelid swelling for 2 months. An elastic hard,
non-tender and non-pulsatile mass was palpable in the lower
eyelid. Computed tomography revealed a well-defined
heterogeneous mass along the lower wall of the right orbit
(Figure 1A). Magnetic resonance imaging (MRI) demonstrated
an orbital lesion with an isointense signal on T1-weighted
images (T1WI) (Figure 1B) and a hyperintense signal on T2-
weighted images (T2WI) (Figure 1C). Postcontrast T1WI
revealed a strong enhancement of the lesion that contained a
linear flow void-like hypointensity (Figure 1D, arrow). Surgical
excision was performed. There was bleeding from the
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inflowing blood vessel when the tumor was detached,
suggesting the tumor had high vascularity. The postoperative
period was uneventful, and no recurrence was observed at the
time of last examination 5 months postoperatively. 

Pathological findings in Case 1. Gross examination showed
an oval reddish mass measuring 13×10×8 mm. The lesion
had a thin fibrous cap, and a mixture of coarse and dense
cells was observed named “patternless growth pattern”
(Figure 2A). In the dense part, cells with round to short
fusiform nuclei could be identified. In the sparse part, similar
cells were found on a myxoid background together with
multinucleated cells (Figure 2B, C). The vasculature called
“staghorn configuration” was inconspicuous.

Immunohistochemistry showed that tumor cells were
strongly positive for CD34 (Figure 2D), signal transducer and
activator of tracscription6 (STAT6) (Figure 2E, F), β-catenin
(nuclear staining) and the progesterone receptor (PgR) (partial
nuclear staining). However, immunoreactivity for B-cell
lymphoma 2 (bcl-2), CD31, S100 protein, SOX-10, desmin, α
smooth muscle actin (αSMA), myogenin, human melanin
black 45 (HMB45), Wilms’ tumor gene product 1 (WT1),
epithelial membrane antigen (EMA), and CD99 was negative.
Negative results on bcl-2 immunoreactivity made it difficult
to distinguish it from other tumors; however, all reported cases
with SFT did not reveal bcl-2-positivity (10). Instead of bcl-2
immunoreactivity, based on the recent consensus on diagnostic
contribution of STAT6 (11-15), immunohistochemical features
showing diffuse nuclear STAT6-positive tumor cells were used
to establish a diagnosis of orbital SFT.

Case 2. A 43-year-old man was referred to our clinic
because of blepharoptosis, proptosis and downward
displacement of the eyeball for the past year. An elastic
hard, non-tender, non-pulsatile mass was palpable under the
right upper eyebrow. T1WI and T2WI MRI revealed an
isointense lesion (Figure 3A), and a heterogeneous lesion
with linear flow void-like hypointensity (Figure 3B, arrow),
respectively. Postcontrast T1WI revealed an enhancement
corresponding to the supraorbital artery in the contralateral
eye (Figure 3C, arrow). A hyperintense lesion was
considered to be a blood vessel flowing into the tumor
(Figure 3D, arrow). Surgical excision was performed. The
tumor was multinodular and rich in blood vessels. The
postoperative period was uneventful, and no recurrence was
observed at the time of the last examination, 5 years after
surgery. 

Pathological findings in Case 2. Gross examination showed
an slightly shiny grayish white mass measuring 23×20×17
mm (Figure 4A). The lesion had a fibrous cap surrounding it.
Internal hollow structures were observed, which were thought
to be feeding vessels (Figure 4A, arrows). The cell density
varied within the tumor tissue; a slightly lower cell density
was intermingled with myxomatous backgrounds (Figure 4B,
D). Although the vasculature called “staghorn configuration”
was not clearly visible in this case, the dilated vessel
exhibited endothelial cells lining the lumen and abundant
stratified spindle cells surrounding the lumen. The vascular
configuration corresponded to the inflow of the arterial
component shown in MRI. 
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Figure 1. Computed tomography (CT) and axial images of magnetic resonance imaging (MRI) in Case 1. (A) CT showing a well-defined
heterogeneous mass along the lower wall of the right orbit. (B) Non-contrast T1-weighted image (T1WI) showing an orbital lesion of isointense
signal. (C) Noncontrast T2-weighted image (T2WI) showing an orbital lesion of hyperintense signal. (D) Postcontrast T1WI revealed enhancement
of the lesion containing linear flow void-like hypointensity (arrow).



Immunohistochemistry showed tumor cells to be positive
for CD34, bcl-2, CD99, and STAT6 (Figure 4C) and negative
for S100 protein, EMA, glucose transporter 1, factor XIIIa
and αSMA. Furthermore, we looked into immunoreactivity

of the inflow of arterial components. The arterial
components were CD34-positive in the vascular endothelial
cells, but negative in the surrounding spindle cells (Figure
4E). Bcl-2 was positive in the spindle cells (Figure 4F),
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Figure 2. Pathological and Immunostaining Findings in Case 1. (A) The lesion had a thin fibrous cap and a mixture of coarse and dense cells, a
so-called “patternless growth pattern” [Hematoxylin and Eosin (H&E), 40× magnification]. (B) The tumor tissue contained myxomatous stroma
(H&E, 200× magnification). (C) A higher magnification image revealed a collection of tumor cells with small vessels (H&E, 400× magnification).
Bar indicates 50 μm. (D) Cluster of differentiation 34 (CD34) immunostaining was positive in the stroma (200× magnification). (E) Signal transducer
and activator of tracscription6 (STAT6) immunopositive nuclei were noted in the tumor tissue (200× magnification). (F) STAT6 positivity was
identified in the nuclei of tumor cells (400× magnification).

Figure 3. MRI in Case 2. (A) Noncontrast T1WI showing a well-defined, lobulated mass of isointense signal. (B) Noncontrast T2WI showing a
heterogeneous lesion containing linear flow void-like hypointensity (arrow). (C) Postcontrast T1WI revealed an enhancement of the lesion
corresponding to the supraorbital artery in the opposite eye (arrow). (D) A hyperintense lesion considered to be a blood vessel flowing into the
tumor was observed (arrow).



which was less marked than tumor cells. Immunoreactivity
for CD99 (Figure 4G) and STAT6 (Figure 4H) was strongly
positive in vascular endothelial cells and thickened vascular
wall composed of stratified spindle cells. αSMA was positive
in the spindle cells (Figure 4I), indicating smooth muscle
cells composing the dilated vessel. Taken together, these
morphological and immunohistochemical features were
consistent with orbital SFT. 

Discussion

The pathological findings of our cases showed a typical
“patternless growth pattern” which is characterized by bland
spindle-cell proliferation alternating hyper- and hypo-cellular
areas and a focal hemangiopericytoma-like vascular pattern
(5). The diagnosis of SFT can be solidified by the use of
immunohistochemical analysis. SFT shows immunopositivity
for CD34, vimentin, bcl-2, CD99, STAT6, and early growth
response protein 1, but is negative for cytokeratin, EMA, S100
protein, αSMA, factor VIII-related antigen and desmin (12-
14, 16-19). Tumor cells in our cases were strongly positive for
CD34 and STAT6 in both cases, while bcl-2 and CD99 were
positive in Case 2. In contrast, immunoreactivity for S-100
protein, αSMA and EMA was not detected in tumor cells.

Compared with the cerebral cortex or muscle, MRI
basically depicts isointensity and isointensity to
hypointensity on T1WI and T2WI, respectively, although a
few lesions may show heterogeneous hyperintensity or cystic

appearance in SFT (5, 16, 20). It is known that signal
intensity-void, tubular structures are shown on MRI, which
represent fast-flow vessels within the tumor (5, 16, 20). This
was seen in both our cases. In the preoperative image and
intraoperative findings of our cases, linear flow voids and
fast-flowing blood vessels in the tumor suggest a blood flow-
rich tumor, which are unusual features in hemangiomas.
These data also indicate that orbital biopsy should be strictly
prohibited to avoid serious intraoperative bleeding (8).

The vascular structure of SFT is known to be of a
“staghorn configuration” and/or “hemangiopericytoma-like
vasculature”. These characteristics are rich in irregular,
angular, small vascularity with thin-walled, branching blood
vessels and frequently hyalinized, thick-walled vessels (15,
21). In our cases, tumor tissues in Case 2 posed a typical
hemangiopericytoma-like pattern, whereas dilated vessels
with a thick vascular wall were exclusively composed of
αSMA-positive smooth muscle cells. Since the “staghorn
configuration” is characterized by a thin vessel wall that is
αSMA-negative and lacking smooth muscle cells (11, 15,
22), the blood vessels observed in Case 2 could be smooth
muscle cell-rich vascular components. 

This study further focused on the immunoreactivity for
STAT6, CD99, and bcl-2 in the dilated vessels in Case 2. The
characteristic finding was the inflow of smooth-muscle cell-
rich vascular components, accompanied by a large number of
STAT6, CD99 and bcl-2-positive smooth muscle cells. There
is no previous report focusing on the immunostaining of
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Figure 4. Pathological and immunohistochemical findings in Case 2. Gross examination showed two hollow structures, indicating feeding vessels
(arrows). High magnification revealed spindle tumor cells (H&E, 400× magnification). A bar indicated 50 μm. Immunoreactivity for STAT6 was
observed in the nuclei (400× magnification). (D) Spindle cells showed “patternless growth pattern”. The dilated vessel and abundant stratified
spindle cells were observed (H&E, 100× magnification). (E) CD34 immunostaining was positive in the stroma and vascular endothelial cells (100×
magnification). (F) B-cell lymphoma 2 (bcl-2) was positive in the cells composing the dilated vessel (100× magnification). (G) CD99 was positive
in the stroma, vascular endothelial cells and thickened vascular wall (100× magnification). (H) STAT6 was positive in the nuclei (100×
magnification). (I) α smooth muscle actin was positive in the thickened vascular wall but negative in the tumor cells (100× magnification).



vascular structures inside tumors, but comparing the previous
reports on immunohistochemical expression of SFT,
“staghorn” blood vessels has been considered negative for
STAT6 and bcl-2 (11, 15, 22). From the above, it is shown that
these dilated blood vessels with thickened walls composed of
smooth muscle cells show different histological features from
“staghorn” blood vessels, based on the immunohistochemical
results. Macroscopic pathological findings indicate that this
blood vessel is consistent with a feeding blood vessel. The
vascular structure was microscopically shown to be part of the
tumor, and the constituting cells might have differentiated
from mesenchymal tumor cells. However, the significance of
STAT6 and bcl-2 positivity in smooth muscle cells constituting
the blood vessel wall is unknown, and further research is
needed. Moreover, another limitation of this study is that it
could not examine elastic fibers or other markers of smooth
muscle cells. 

In conclusion, orbital SFT vessels were characterized by
conventional hemangiopericytoma-like vasculature as well
as intratumoral dilated vessels, consistent with feeder
vessels. The vascular configuration was characterized
immunohistochemically. Since biopsy procedures may cause
serious intraoperative bleeding, clinical diagnosis by
preoperative MRI findings and total tumor resection are
strongly recommended according to clinicopathological
findings.
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