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Case Report
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A 39-year-old Japanese woman presented to the Department of Oral and Maxillofacial Surgery, Okayama University Hospital,
with the complaint of a slowly growing buccal mass. The mass was well deﬁned, had rounded margins, and was free from skin and
muscles. A color Doppler echographic examination indicated high ﬂow velocity of the blood surrounding the mass. Contrastenhanced images on CT and contrast-enhanced T1-weighted images on MRI displayed a homogeneous enhanced mass with a
well-deﬁned margin. A ﬁne-needle aspiration biopsy and histological examination were performed. On immunohistochemistry,
spindle cells were strongly positive for CD34, STAT6, and vimentin and negative for EMA, S100, and α-SMA. The tumor was
removed with extracapsular dissection. The tumor was composed of bland spindle cells proliferating in a patternless arrangement
with a collagenous background. Most of the tumor mass consisted of hypocellular areas including ectatic blood vessels. A
prominent branching vascular pattern was observed. Immunohistochemistry demonstrated that the tumor cells were positive for
CD34, STAT6, vimentin, and Bcl-2, and negative for α-SMA, S100, and EMA. Three mitotic cells were observed per 10 high-power
ﬁelds, and the Ki-67 index was 5.7%. The morphological and immunohistochemical features were consistent with a diagnosis of
solitary ﬁbrous tumor.

1. Case Report
A 39-year-old Japanese woman presented to the Department
of Oral and Maxillofacial Surgery at Okayama University
Hospital with the complaint of a buccal mass that had been
growing slowly for 3 years. There were no medical records
regarding the mass. The clinical examination revealed a
1.5 × 1.5 cm round mass at the buccal space. The mass was
well deﬁned with rounded margins and free from skin and
muscles (Figure 1(a)). There were no palpable lymph nodes
in the neck. The mass did not elicit pain.
A color Doppler echographic examination indicated
high ﬂow velocity of the blood surrounding the mass
(Figure 1(b)). A contrast-enhanced image on computed
tomography (Figure 1(c)) and contrast-enhanced T1weighted image on magnetic resonance imaging
(Figure 1(d)) displayed 1.5 × 1.5 cm homogeneous enhanced
mass in the front of the masseter muscle with a well-deﬁned

margin. We performed a ﬁne-needle aspiration biopsy
(FNAB). The major part of the corrected cell block specimen
obtained by the FNAB was spindle cells. These spindle cells
were arranged and lined in a patternless manner, and
variation in the size and shape of the cells or their nuclei was
not conspicuous (Figure 1(e)). On immunohistochemistry,
the spindle cells were strongly positive for CD34
(Figure 1(f )), STAT6 (Figure 1(g)), and vimentin and
negative for EMA, S100, and α-SMA.
Surgery was conducted with the patient under general
anesthesia. A 3.0 cm incision at the right buccal mucosa was
made parallel to the anterior border of the mandible ramus.
The identiﬁed anatomic layers included the mucosa and the
buccinator muscle. The tumor was found adjacent to the
front part of the buccinator muscle. The tumor was encapsulated with connective tissue. It was easily separated
from the layer structure. The tumor was ablated with
extracapsular dissection. The parotid gland duct was excised,
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Figure 1: (a) Intraoral photograph: a painless submucosal mass in the right buccal region. (b) Doppler ultrasonography of the buccal mass.
High blood ﬂow was observed around the nodular mass with low echogenicity. (c) Horizontal CT images. (d) MR images. T1-weighted
imaging. (e) Tumor cells were arranged in a patternless manner. Variation in the size and shape of the cells or their nuclei was not
conspicuous (FNAB hematoxylin/eosin staining). (f ) Tumor cells showed diﬀuse positivity for CD34 (FNAB IHC) and (g) nuclear positivity
for STAT6 (FNAB IHC).
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Figure 2: (a) Gross appearance of the resected specimen. A well-circumscribed nodular mass measuring 15 × 15 × 15 mm with a pale or
uniformly white cut surface was observed. (b) The tumor comprised spindle cells with an irregular disposition associated with collagen
bands and vascular structures branched with an evident lumen. (c) Tumor cells showed strong positivity for CD34 (IHC). (d) Nuclear
positive reaction for STAT6 in spindle tumor cells (IHC).

and the duct oriﬁce was expanded to the buccal mucosa. The
patient was discharged 4 days after the surgery. There have
been no signs of facial nerve injury or recurrence at 12
months postoperatively.
Macroscopically, the cut section of the resected specimen
showed a circumscribed pale or uniformly white mass
measuring 15 × 15 × 15 mm surrounded by a ﬁbrous capsule
(Figure 2(a)). Microscopy revealed that the tumor was
composed of bland spindle cells proliferating in a patternless
arrangement with a collagenous background. Most of the
tumor mass consisted of hypocellular areas including ectatic
blood vessels (Figure 2(b)).
A prominent branching vascular pattern was observed.
Immunohistochemistry (IHC) demonstrated that the tumor
cells were positive for CD34 (Figure 2(c)), STAT6
(Figure 2(d)), vimentin, and Bcl-2 and negative for α-SMA,
S100, and EMA. Three mitotic cells were observed per 10
high-power ﬁelds (HPFs), and the Ki-67 index was 5.0%. The
morphological and immunohistochemical features were
consistent with the diagnosis of solitary ﬁbrous tumor.

2. Discussion
Solitary ﬁbrous tumor (SFT) is a rare, mesenchymal tumor
that usually originates from the pleura and peritoneum [1].
SFT as an oral or maxillofacial lesion is extremely rare, and
the behavior of SFTs at this location is not clearly understood
[2]. SFT is categorized as an intermediate ﬁbroblastic tumor
in the World Health Organization (WHO) classiﬁcation [3].
SFTs do not show characteristic images on CT or MRI [4].
The diagnosis of SFT thus depends on the ﬁndings obtained
in a histological examination.
SFTs show distinctive histologic features including ﬁbroblast-like cells with a patternless arrangement, allowing
for a deﬁnitive diagnosis without the need for special stains
at a particular site [5]. However, for SFTs at less common
sites, the diagnosis is often challenging, particularly when
only a small biopsy specimen is available or there is a less
characteristic histologic pattern [6]. In the present case, a cell
block could be collected with an 18-gauge ﬁne needle, and
the block was evaluated immunohistochemically with
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antibodies of CD34, Ki-67, vimentin, S100, and STAT6. The
Ki-67 expression was <6%, and there were no necrotic areas.
These histopathological features indicated aspects of a benign tumor.
We found only two cases of SFT at the buccal space that
underwent a preoperative FNAB [7, 8]. In both cases, the
FNAB results were nonspeciﬁc granulation tissue. Fortunately, the large cell block that was collected by the
FNAB in the present patient’s case led to the correct
diagnosis.
A useful discovery from a whole-exome sequencing
study revealed that NAB2-STAT6 fusion is characteristic of
SFTs [9]. In our patient’s case, strong STAT6 expression was
observed and indicated an SFT. However, STAT6 expression
is not a speciﬁc marker because STAT6 is also expressed in a
small percentage of desmoid tumors and unclassiﬁed sarcomas that could be confused with SFT [10]. The 2013 WHO
classiﬁcation of soft tissue tumors deﬁnes malignant forms
as hypercellular, mitotically active (>4 mitoses/10 HPF),
with cytological atypia, tumor necrosis, and inﬁltrative
margins [11]. In the present case, the immunohistological
features demonstrated by the FNAB indicated no malignant
forms of SFT. Based on the preoperative diagnosis, we
performed a capsulized tumor resection. FNAB is useful for
the diagnosis of SFTs in the oral and maxillofacial region.
The recurrence rate of SFT occurring in the pleura is
reported to be approx. 30% [12]. In contrast, recurrence of
an SFT in an oral lesion is rare [13]. Expanding the scope to
include head and neck lesions increases the recurrence rate
to 40% [14]. Some reports indicated that late relapses (>10
years from the ﬁrst diagnosis) can occur in head and neck
SFTs [14]. More importantly, clinicians should keep in mind
that a patient with a past history of SFTcan show a malignant
relapse even when the pathological features indicated a
benign SFT in the ﬁrst diagnosis. Thus, a continuous longterm follow-up is needed for SFT patients.
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