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Introduction 

Solitary fibrous tumor (SFT) is an uncommon mesenchymal cell tumor that 
usually originates in the pleural cavity. However, extra-pleura sites of tumor or-
igin include the head and neck, spine, lungs, mediastinum, peritoneum, and 
pelvis [1-5]. Although SFT has a generally benign nature, its variable clinical 
course encompasses local invasion and multiple metastases. The pathological 
characteristics of SFT include nodular spindle-cell proliferation, and specific 
immunoreactive stains are helpful for diagnosis. Among the various sites of or-
igin, SFT originating from the scalp has been reported in 16 cases [6-9]. In 
contrast, malignant SFTs with a scalp origin are extremely rare, with only two 
cases reported in the literature [10,11]. 

We present a rare case of malignant SFT originating from the scalp, which 
appeared to be rapidly growing and huge. In this report, we describe our expe-
rience with the clinical presentation, imaging findings, pathological character-
istics, and surgical outcome of malignant SFT of the scalp. 

Case Report 

A 47-year-old woman was admitted to our institution with a huge mass on 
the left parietal scalp. The patient had experienced a minor head trauma (colli-
sion with the edge of a table) five years prior, and her scalp had swelled at the 
time of injury. Over time, the swelling of the scalp decreased slightly, but did 
not resolve completely, and a scalp mass persisted for a few months. She report-
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Solitary fibrous tumor (SFT) is an uncommon tumor that typically originates in the 
pleural cavity but may also be found in extra-pleura sites like the head and neck, 
spine, lungs, mediastinum, peritoneum, and pelvis. There are few reports of SFT of 
the scalp, and malignant SFT of the scalp appears to be so rare that only two cases of 
it were reported previously. A 47-year-old woman was admitted to our institution 
with a large, rapidly growing mass on the left parietal scalp. An analysis of her scalp 
condition and imaging findings of the mass revealed two different appearances be-
tween the superior and inferior halves; the scalp of the inferior half looked normal, 
but that of the superior half did not. Also, computed tomography findings of the 
mass confirmed different patterns between the superior and inferior halves. The 
mass with the abnormal superior half scalp was removed totally. The pathological 
diagnosis was malignant SFT, but the inferior mass was revealed to have a benign 
nature. The patient underwent prophylactic radiotherapy and experienced no local 
recurrence or distant metastasis at the final follow-up at 12 months. We present a 
third case of malignant SFT originating on the scalp and describe our clinical and 
surgical experience managing malignant SFT of the scalp. 
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ed that the scalp mass had been growing very slowly until re-
cently. The patient stated that the scalp mass was initially a 
dome-shaped mass measuring about 5 cm in size. Four 
months prior to the current presentation, however, the lesion 
had started to rapidly increase in size. Upon examination, the 
mass appeared to have a cylindrical shape in the vertical di-
rection. The maximum size of the mass was about 8 ×  7 ×  11 
cm grossly, and it was hard, smooth, painless, and not tender 
on palpation. There was no abnormal pulsation on the scalp 
over the mass. The surface of the scalp was divided into supe-
rior and inferior halves according to differences in appearance 
(Fig. 1). The superior half of the scalp appeared to be very 
thin and pale, with no hair. There were many dilated vessels 
and disruptions of the normal epidermal layer and ulceration. 
Conversely, the inferior half of the scalp had a normal appear-
ance with hair, hair follicles, and normal coloring. The patient 
did not have a previous history of infection. No focal neuro-
logic deficit was found. The laboratory values of the patient 
were within normal ranges. 

Computed tomography (CT) imaging demonstrated that the 
mass was well circumscribed with heterogeneous density on 
non-enhanced images, and the size of the mass was about 10.6 
cm in height and 7.4 ×  6.5 cm in diameter. The enhanced pat-
tern of the mass was different between the superior and inferi-
or halves of the scalp (Fig. 2). The inferior portion of the mass 
included a heterogeneous but well-enhanced lesion on the pe-
ripheral portion with a less-enhanced central portion. The su-

perior half of the mass was less enhanced compared to the in-
ferior half and had a low density of the central portion. The 
left parietal bone attached under the mass showed wide bony 
erosion but no bone invasion. The thickness of the inferior 
half of the scalp was the same as that of the normal skull. How-
ever, the superior half of the scalp was very thin due to com-
pression by a huge mass. There was no intracranial lesion, 
such as local invasion or a metastatic mass. To assess the pa-
tient for systemic disease, positron emission tomography was 

Fig. 1.Different appearance of the superior and inferior halve of 
the scalp. The superior half of the scalp was pale with no hair, 
many dilated vessels, disruptions of skin and ulceration. The 
inferior half of the scalp had a normal appearance.

Fig. 2. Different enhanced pattern of the superior and inferior mass on non-enhanced (A) and enhanced (B) coronal computed 
tomography image. A heterogeneous but well-enhanced lesion on the peripheral portion with a less-enhanced central portion of the 
inferior portion of the mass. The superior half of the mass was less enhanced compared to the inferior half.
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performed and demonstrated no other uptake lesions through-
out the body. 

Surgery was performed under general anesthesia with the 
patient in the supine position with neck flexion. An incision 
was created between the abnormal superior and normal infe-
rior scalp margins to remove the abnormal scalp with the su-
perior half of the mass. After a circumferential incision of the 
scalp was made, the superior portion of the mass was easily 
detached from the inferior mass and removed together with 
attached abnormal scalp skin in a single piece (Fig. 3A). The 
remaining inferior portion of the mass was adhered to the 
scalp by a fibrotic tissue layer but was well-demarcated, and 
we easily dissected it from the scalp without any evidence of 
invasion of surrounding tissue (Fig. 3B). The frozen section 
of a superior portion of the mass revealed a malignant tumor 
with suspicion of SFT. The left parietal bone was very thin but 
had clear margins and no invasion. After removal of the en-
tire mass, there was a scalp defect of the same size as the mass. 
The defect was closed by a plastic surgeon using remnant 
normal inferior scalp tissue that had been overlying the re-
moved mass. 

The final pathologic report was malignant SFT. A pleomor-
phic spindle-cell proliferation with branching and hyalinized 
“staghorn”-shaped blood vessels in variable collagenous stro-
ma was revealed by microscopic examination (Fig. 4). CD34 
and vimentin were positive in immunohistochemical stains. 
However, desmin, smooth muscle actin, S-100, myogenin, 

CD99, and myo D1 were negative. The inferior and superior 
portions of the mass have different features: the well-en-
hanced inferior mass had a benign nature with a hypocellular 
appearance and fewer pleomorphic cells, while the less-en-
hanced and superior mass displayed malignant features with a 
hypercellular nature, high mitotic figure ( >  10 mitoses/10 
high-powered fields), and areas of necrosis. 

We delivered prophylactic radiotherapy (radiation dose, 60 
Gy/30 fx) to the operation field at four weeks after resection. 
At the final follow-up of 12 months, there was no local recur-
rence or intracranial metastasis on magnetic resonance imag-
ing (MRI) (Fig. 5). 

Discussion 

SFT was first reported as a pleural tumor in 1931 by Klem-
perer and Rabin [12]. The etiology of SFT is unclear but is 
thought to originate from mesenchymal cells [13]. Heman-
giopericytoma, which is a tumor also with a mesenchymal or-
igin, was considered a distinct neoplasm previously [14]. 
However, SFT and hemangiopericytoma were combined and 
reclassified as the same entity (SFT/hemangiopericytoma) in 
the 2016 World Health Organization classification. Contrary 
to recognizing that SFT is a pleural neoplasm initially, it can 
arise at various sites, such as head and neck, spine, lungs, me-
diastinum, peritoneum, pelvis, genitourinary system, skin, 
and liver [1-5,15,16]. Almost all SFT cases are benign, but 

Fig. 3. The resected superior portion of mass with abnormal scalp (A). Well-demarcated inferior portion of the mass (B).
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about 6.5% of SFT cases are be malignant [17]. SFT with a 
scalp origin is very rare, with just 16 cases reported previously 
[6-9,18-21]. As with SFT at other sites, malignant SFTs of the 
scalp are rare, with just two cases reported. The first case was 
reported by Shirley et al. and presented a patient with a right 
parietal scalp mass that was resected completely and diag-
nosed as malignant SFT [11]. The second case was reported 
by Rabie et al. and involved a recurrent malignant SFT on the 
occipital scalp that was diagnosed as dermatofibrosarcoma af-
ter the first operation; however, the recurrent mass was diag-
nosed as malignant SFT [10]. To the best of our knowledge, 
our case is the third of malignant SFT of the scalp. 

Histological characteristics of SFT are based on a “staghorn” 
pattern of branching vessels and spindle cell proliferation. Be-
cause of the difficult diagnosis of SFT by histologic features 

due to morphological variation, immunohistochemistry 
staining is a valuable tool. SFT is stained for CD34, CD99, 
Bcl-2, and activator of transcription 6 (STAT6), with variable 
or negative stain for cytokeratins, smooth muscle actin, epi-
thelial membrane antigen, desmin, and S100 [22]. Especially, 
STAT6 is a highly sensitive and specific marker for SFT diag-
nosis [23]. Malignant SFT could be distinguished from be-
nign SFT using several factors including mitotic activity ( >  4 
mitoses/10 high-powered fields [HPF]), mass size >  5 cm, 
degree of cellularity, presence of immature and pleomorphic 
tumor cells, and hemorrhage and necrosis [24]. In our case, 
the pathological features of the inferior mass were low cellu-
larity, few pleomorphic cells, and low mitotic activity. Howev-
er, the superior mass had different pathologic features, such 
as high cellularity and >  10 mitoses/10 HPFs. So, both benign 

Fig. 4. A pleomorphic spindle-cell proliferation with branching and hyalinized “staghorn”-shaped blood vessels in variable collagenous 
stroma (HE stain, x 100) (A). Positive CD34 in immunohistochemical stains (B). A hypocellular appearance and fewer pleomorphic cells in 
the inferior mass (HE stain, x 400) (C). A hypercellular nature and high mitotic figure (> 10 mitoses/10 HPF) (HE stain, x 400) (D).
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Fig. 5. Postoperative magnetic resonance imaging (MRI) at the follow-up 12 months. The MRI showed no abnormal enhanced mass 
lesion. Non-enhanced coronal image (A) and enhanced coronal image (B).

and malignant pathologies were observed in this single case. 
Scalp SFT clinically mimics lipoma and epidermoid cysts. 
Pathological differential diagnoses for malignant SFT on the 
scalp include dermatofibrosarcoma protuberans, synovial sar-
coma, liposarcoma, and leiomyosarcoma [25,26]. Dermatofi-
brosarcoma protuberans is a rare soft tissue tumor located 
commonly on the trunk. The tumor usually involves the der-
mis and subcutaneous fat. Synovial sarcoma is a malignant 
tumor involving muscle and ligaments and presents in the 
arm and leg near the joints. Liposarcoma is a rare tumor orig-
inated from fatty tissue, usually in the abdomen or thigh. 
Leiomyosarcoma is a rare malignant tumor involving smooth 
muscles. It presents commonly in the intestines, stomach, and 
blood vessels. The radiologic findings of these malignant soft 
tissue tumors, which are uncommon on the scalp, are gener-
ally irregular with no well-circumscribed margin and fre-
quent local invasion. However, differential diagnosis based on 
radiological findings was not found in the literature review. 

There were no definite radiological findings of SFT on CT 
or MRI. In general, like other subcutaneous tumors, benign 
SFT is well-demarcated with a lobulated contour and usually 
presents with absence of local invasion. However, a malignant 
SFT has a not well-defined margin and usually demonstrates 
local invasion. In our case, the peripheral portion of the infe-

rior mass was diagnosed as benign SFT and the superior por-
tion of the mass was diagnosed as malignant SFT pathologi-
cally. On CT imaging, the mass appeared entirely well-demar-
cated, but the peripheral portion of the inferior mass was only 
well-enhanced, and the central portions of the inferior and 
superior masses were not enhanced. The non-enhanced por-
tion of the inferior mass had a connection to the superior 
mass at the upper border of the inferior mass. It may be that 
the superior mass was arising from the center of the inferior 
mass and grew upward to form the superior mass. On consid-
eration of the clinical course of mass growth (rapid growth for 
four months after slow growth) and the difference between 
the inferior and superior halves of the scalp (the inferior half 
appeared normal due to slow growth of the mass, but the su-
perior scalp was abnormal due to the fast-growing mass), the 
belief is that the superior mass was a malignant transforma-
tion from a benign inferior mass. 

Treatment choices for malignant SFT include complete sur-
gical resection. Meanwhile, adjuvant chemotherapy and ra-
diotherapy of malignant SFT after surgical resection are con-
troversial. Cox et al. suggested that complete resection of head 
and neck SFT with a clear margin does not require additional 
treatment and had a good prognosis [17]. Pisters et al. report-
ed the good response to radiotherapy of malignant SFT with 
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>  50 Gy of radiation [27]. There are some reports about the 
benefits of chemotherapy for malignant SFT [28]. However, 
because of the lack of cases, the role of adjuvant therapy after 
surgical resection is not obvious. Yang et al. reported a recur-
rence rate of 11% and a metastasis rate of 33% [29]. There is 
also a report that the number of mitoses correlates with prog-
nosis [30]. However, because of the few cases of malignant 
SFT and the lack of studies on SFT in general, it is difficult to 
determine the clinical prognosis, and long-term follow-up is 
necessary. In both previous cases of malignant SFT on the 
scalp, neither received adjuvant treatment. Although the fol-
low-up durations were 18 and 6 months, respectively, no re-
currence or distant metastasis was found. In our case, malig-
nant SFT on the scalp was dissected easily with adjacent tissue 
to obtain complete resection, and we performed adjuvant ra-
diotherapy. At the final follow-up at 12 months, there was no 
local recurrence or distant metastasis. 

Malignant SFT of the scalp is an extremely rare tumor. To 
our knowledge, this is the third case of malignant SFT of the 
scalp. Complete surgical resection is the preferred treatment, 
while the role of adjuvant treatment is not obvious yet. To 
date, the number of studies is insufficient, and the follow-up 
period is typically short. A large number of patients and long-
term follow-up are needed to determine the surgical results of 
malignant SFT of the scalp. 
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