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Case Report
A case of dedifferentiated solitary fibrous tumor of the
thoracic cavity
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Abstract: Solitary fibrous tumors (SFTs), initially observed in the pleura, were later found to develop in almost any
extrapleural site. Dedifferentiation within SFTs, a rare phenomenon, was characterized only recently, although it
was previously described in soft tissue and bone tumors. We report a case of dedifferentiated SFT arising in the
right pleura of a 69-year-old man. Computed tomography revealed a huge mass in the thoracic cavity. The tumor
contained an area with a high degree of calcification and was heterogeneously enhanced. Macroscopically, the
resected tumor was 175 x 145 x 135 mm in size. Morphologically and immunohistochemically, this was comprised
of a typical SFT juxtaposed to a high-grade component including an osteosarcomatous component. These were
sharply demarcated by thin fibrous septa. Furthermore, NAB2-STAT6 fusion transcripts were detected by reverse-
transcriptase polymerase chain reaction in both conventional and high-grade components, supporting the concept

of a dedifferentiation process in this tumor.
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Introduction

Solitary fibrous tumors (SFTs), initially observed
in the pleura [1], were later reported to develop
in almost any extrapleural site [2-4]. The biolo-
gy of SFT is somewhat unpredictable, and as a
large majority of cases are morphologically and
clinically benign, approximately 5% of cases
show aggressive behavior in the form of recur-
rent or metastatic disease. Some morphologic
features that are known to be associated with
aggressive clinical behavior include the pres-
ence of more than 4 mitoses/10 HPF, pleomor-
phism, increased cellularity in either the pleural
or extrapleural SFT, size greater than 10 cm,
and necrosis/hemorrhage in the pleural SFT [5,
6]. In addition, positive surgical margins and
tumor size >10 cm have been shown to be
associated with a poorer metastasis-free sur-
vival [5].

Next-generation sequencing of RNA and DNA
from SFTs recently resulted in the identification
of a NAB2/STAT6 fusion gene in the majority of

cases [7-9]. Reverse-transcriptase polymerase
chain reaction (RT-PCR) analysis identified a
NAB2/STAT6 fusion in 37 out of 41 cases in a
recent study [9]. Therefore, this fusion is con-
sidered to be involved in the pathogenesis of
SFT.

Dedifferentiation is a phenomenon that is well
described in soft tissue and bone tumors such
as well-differentiated liposarcoma [10-13],
chondrosarcoma [14, 15], chordoma [16], and
osteosarcoma [17, 18]. Dedifferentiation can
arise de novo (combined with a well-differenti-
ated tumor) or develop in a recurrence of a prior
well-differentiated malignancy. Morphologically,
dedifferentiation is characterized most often by
abrupt transition between the well-differentiat-
ed component and high-grade areas of the
tumor, and it confers more aggressive biologi-
cal behavior.

Dedifferentiation within SFTs is a rare phenom-
enon that was characterized only recently [19-
21]. Dedifferentiated SFT differs from malig-
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Figure 1. A: Computed tomography of the thoracic cavity revealed a huge heterogeneously enhanced mass with a
high degree of calcification. B: A cut surface revealed a solid tumor with focal necrosis and bleeding. Focal calcifica-
tion was also noted.

nant SFT in that there is an abrupt transition
between conventional SFT and the dedifferenti-
ated component. The latter is a high-grade sar-
coma, which can exhibit a number of morpholo-
gies including heterologous differentiation such
as rhabdomyosarcomatous or osteosarcoma-
tous component.

We report a case of dedifferentiated SFT, with a
heterologous osteosarcomatous component,
arising in the right pleura of a 69-year-old man.
This was comprised of morphologically and
immunohistochemically typical SFT, juxtaposed
with a high-grade component including an
osteosarcomatous component, which were
sharply demarcated by thin fibrous septa.
Furthermore, NAB2-STAT6 fusion transcripts
were detected in both conventional and high-
grade components, supporting the concept of a
dedifferentiation process in this tumor.

Case report
A 69-year-old man had received a bare metal
stent implantation in the left anterior descend-

ing coronary artery upon diagnosis of acute
myocardial infarction in January 2012. Plain
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radiography at this time revealed a thoracic
tumor. In addition, he had experienced short-
ness of breath, difficulty in breathing, and
weight loss since April 2012. Detailed radiologi-
cal examination of the thoracic mass led to a
suspicion of the presence of a solitary fibrous
tumor. Therefore, he was transferred to the
Department of General Thoracic Surgery,
Juntendo University Hospital and was hospital-
ized in February 2013. Computed tomography
of the thoracic cavity revealed a huge mass
(177 x 166 x 129 mm) in the thoracic cavity
between the right lower lung and the right lobe
of the liver. The tumor contained an area with a
high degree of calcification and was heteroge-
neously enhanced (Figure 1A). Angiography
revealed that the tumor had feeder arteries
from the inferior phrenic artery, intercostal
artery, and right bronchial artery. Embolization
of these arteries was performed before sur-
gery. At the time of the surgery, the tumor was
found to infiltrate into the chest wall, the right
middle and lower lobes of the lung, and the
right diaphragm. A rapid diagnosis of conven-
tional SFT was made during the surgery.
Although the tumor macroscopically contained
some necrotic areas with stromal bleeding,
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Figure 2. Histologic feature of dedifferentiated SFT. A: The tumor was comprised of a proliferation of spindle-shaped
cells in a patternless or partial storiform fashion with thin-walled branching; B: Focally, myxoid edematous stroma
was noted. C: High-grade areas (lower right) separated by fibrous septa consisting of pleomorphic cells were also
observed adjacent to the conventional SFT area (upper left); D: High-grade area (lower right) lacked immunohisto-
chemically CD34 expression; E: Coagulative necrosis was also noted (area surrounded by arrows); F: Rhabdoid cells
were frequently seen in the high-grade area; G: Tumor giant-cells were scattered between the in-cohesive rhabdoid
cells. H: Race-like tumor osteoid formation in the high-grade area.

these were thought to be due to the therapeu-
tic effects of the preoperative embolization.

Macroscopically, the resected tumor was 175 x
145 x 135 mm in diameter with a fibrous cap-
sule. A cut surface revealed a solid tumor with
focal necrosis and bleeding (Figure 1B). Focal
calcification was also noted. Histologically, the
periphery of the tumor showed characteristic
features of a conventional SFT, and it was com-
prised of a proliferation of spindle-shaped cells
in a patternless or partial storiform fashion
with thin-walled branching vessels and some-
times with myxoid edematous stroma (Figure
2A and 2B). However, high-grade areas sepa-
rated by fibrous septa consisting of pleomor-
phic cells with high-mitotic rate (>4/10 HPF)
were also observed adjacent to the convention-
al SFT area (Figure 2C). The high-grade area
lacked immunohistochemically CD34 expres-
sion (Figure 2D). The high-grade area of the
tumor lacked characteristic features of SFT,
and the tumor showed solid proliferation of
pleomorphic cells within a less collagenous
background. Spindle-shaped pleomorphic cells
were proliferating in a fascicular fashion.
Necrosis and high mitotic activity were also
observed (>10/10 HPF) (Figure 2E). Occasional
rhabdoid cells and giant cells were also noted
(Figure 2F and 2G). At the macroscopically cal-
cified area, tumor osteoid was observed sur-
rounding the pleomorphic tumor cells, suggest-
ing osteosarcomatous component (Figure 2H).
By immunohistochemistry, the well-differenti-
ated conventional SFT area showed immunore-
activities for CD34, bcl-2, and CD99, but not for
S-100 protein, SMA, or AE1/3. The MIB-1 label-
ing index (LI) was approximately 10% (Figure
3A) in conventional SFT area, though it was
nearly 80% in high-grade area (Figure 3B).
Tumor cells showed scattered tumor cells with
weakly positive staining for p53 (Figure 3C).
The high-grade component showed negative
staining for CD34 but stronger immunoreactivi-
ties for p53 than the conventional SFT area
(Figure 3D). Immunohistochemistry for pl6
was also interesting, diffuse staining was
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observed in the conventional SFT area, where-
as only focal expression was seen in the dedif-
ferentiated area (Figure 3E and 3F). The final
diagnosis was dedifferentiated SFT comprised
of conventional SFT and undifferentiated high-
grade sarcoma with an osteosarcomatous
component. The patient has no evidence of
recurrence or metastasis 6 months after
surgery.

RNA extraction and RT-PCR

RNA extraction was performed on paraffin-
embedded tissue obtained from each compo-
nent of the conventional and dedifferentiated
high-grade areas as previously described [22].
The primer sequences used in this study were
also described previously [7-9]. An aliquot of
the PCR product was electrophoresed on 2%
agarose gel and stained with ethidium bromide.
The PCR product at the appropriate anticipated
size was cut from the gel and sequenced. A
fusion gene of NAB2(exon4)-STAT6(exon2)
(described as variant 1 by Chmielecki et al.)
was confirmed in both the conventional SFT
and dedifferentiated high-grade components,
further confirming the diagnosis (Figure 4A and
4B).

Mutational analysis of the p53 gene and
PDGFRp

Mutations in p53 and PDGFR have been previ-
ously reported to occur in SFT [21, 23, 24],
albeit rarely. To test for these, genomic DNA
was extracted from formalin-fixed and paraffin-
embedded blocks. Mutations in the p53
(exon5-9) and PDGFRB (exon12, 14, 18-20)
genes were examined using PCR, followed by
direct sequencing. The primer sequences used
in this study were described previously [23, 25,
26]. No mutations of these genes were detect-
ed in any of the tested tissue components.

Discussion

SFT is a borderline malignancy, whose biologi-
cal behavior is difficult to predict. Unlike malig-
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Figure 3. Immunohistochemistry. (A, B) MIB-1 LI was extremely higher in the dedifferentiated area (B) compared to
the conventional SFT area (A); (C, D) Proportion of p53 positive cells in dedifferentiated area (D) was slightly higher
than that of conventional SFT area (C) and intensity was also stronger in the high-grade area; (E, F) Expression of
p16 was diffusely observed in the conventional SFT area (E), though only focal expression was seen in the dedif-
ferentiated area (F).

nant SFT, which usually shows malignant fea-
tures throughout the tumor, dedifferentiation
within a SFT is a rare phenomenon that was
characterized only recently [19-21]. There is an
abrupt transition between the area of classical
SFT and the dedifferentiated component. The
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latter is a high-grade sarcoma, which can exhib-
it a number of morphologies including heterolo-
gous differentiation. In such cases, it may be
difficult to make an accurate diagnosis using
small samples during intraoperative rapid diag-
nosis. This case was unfortunately diagnosed

Int J Clin Exp Pathol 2014,;7(1):386-393



Dedifferentiated solitary fibrous tumor

Figure 4. Detection of NAB2-STAT6 fusion transcript.
A: A single band (arrow) was observed by RT-PCR in
both lanes using cDNA templates from the conven-
tional SFT and dedifferentiated high-grade compo-
nents. MM: 100 bp molecular marker; B: A direct se-
quencing of the PCR product revealed a fusion gene
of NAB2(exon4)-STAT6(exon2) (described as variant
1 by Chmielecki et al. [8]).
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as conventional SFT at the intraoperative rapid
diagnosis. Although, macroscopically, the
tumor contained some necrotic areas with stro-
mal bleeding, these were thought to be as the
therapeutic effects of the preoperative emboli-
zation, especially because SFT can spontane-
ously exhibit these kinds of degenerative
changes upon gross sectioning.

This case is a morphologically typical case of
dedifferentiated SFT, in which both a conven-
tional SFT area and a high-grade area were
sharply demarcated by thin fibrous septa.
Distinctive immunohistochemical differences
between the components were observed,
including the presence/absence of CD34, pl16
and MIB-1. However, the same type of NAB2-
STAT6 fusion transcript was detected in both
the conventional and the high-grade compo-
nents, suggesting that the formation of the
fusion gene is an early event in the tumorigen-
esis of this dedifferentiated SFT. This supports
the concept of a dedifferentiation process in
this tumor.

The prognostic value of the detection of p53
overexpression or mutation in SFT has been
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reported previously [23, 24, 27]. In addition,
high p53 expression was significantly related to
conventional clinicopathologic prognostic fea-
tures as well as overall survival and disease-
free survival [23]. In dedifferentiated SFT, it has
been shown that p53 expression was either
negative or present only in scattered positive
cells in the well-differentiated SFT areas, in
contrast to positive or else stronger and more
diffuse staining in the high-grade component
[20]. In this case, p53 expression was relatively
strongly observed in the dedifferentiated com-
ponent and weaker expression was seen in the
conventional area, in line with the previous find-
ings. Mutations of p53 were not detected.

In this case, immunohistochemical expression
of CD34 in the dedifferentiated component
was absent but positive in the conventional
SFT. Positive immunoreactivity for CD34 has
been used as a diagnostic marker for SFT, and
loss of CD34 immunoreactivity in high-grade
tumors following the malignant transformation
of SFT has been also described (27), in line with
our case findings. Recently, NAB2-STAT6 was
identified as a recurrent gene fusion in SFTs
[7-9]. CD34 is expected to be one of the down-
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stream targets of the NAB2/STAT6 fusion pro-
tein; thus, the expression of these downstream
genes could be affected by various secondary
genetic alterations. Although secondary genet-
ic alterations are reported to be rare in SFTs
[23, 24], for purposes of the diagnosis of SFT, it
is well to keep in mind that CD34 expression
may sometimes be lost in SFTs, especially in
malignant cases.

It has been demonstrated that p16 expression
was significantly associated with tumor recur-
rence in SFT [28]. Furthermore, a study com-
prised of 8 cases of dedifferentiated SFT also
demonstrated that immunohistochemistry of
pl6 showed either negative or scattered posi-
tive cells in well differentiated SFT areas, in
contrast to positive or stronger and more dif-
fuse staining in the high-grade component [20].
Thus, pl16 expression seems to be associated
with aggressive behavior in SFT. This case,
nonetheless, diffuse pl6 expression was
observed only in the conventional SFT compo-
nent, and only scattered positive cells were
seen in the dedifferentiated area.

In conclusion, this case report provides evi-
dence that the general concept of dedifferenti-
ation process in bone and soft tissue sarcoma
can be also adapted to SFT.
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