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Abstract

Primary solitary fibrous tumor (SFT) of the thyroid gland is a rare mesenchymal tumor with fibroblastic
differentiation, ramified, thin-walled, enlarged (staghorn) vessels and specific NAB2-STAT6 gene fusion, which
is more commonly found in pleura and peritoneum. This neoplasm can be located in a variety of anatomical
sites outside pleura and peritoneum including bone, visceral organs and soft tissues, head and neck examples
representing only 10-15% of the extra-pleural and extra-peritoneal tumors. Diagnosing this entity can be
difficult, especially in thyroid gland, mainly because of the rarity of this neoplasm, but presence of characteristic
microscopic features together with positivity for STAT6 and CD34 can confirm the diagnosis and exclude other
differential diagnosis. Information about the diagnosis and treatment options of thyroid SFTs is limited but
almost all primary thyroid SFTs have a good prognosis and indolent clinical course. Clinical surveillance is still
necessary because some SFTs can be aggressive. Raising awareness regarding extra-pleural and extra-
peritoneal location of this tumor in endocrine organs can help to better manage these patients. We report the
case of a 34-year-old female with primary SFT of the thyroid gland. Additionally, we review the literature for the
main clinical, paraclinical and pathological features of this neoplasm.
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Introduction with  nuclear  expression of STAT6
immunomarker [5], which is the most sensitive

Solitary fibrous tumor (SFT) represents a and specific marker for positive diagnosis of
rare mesenchymal soft tissue neoplasm with SFT [6]. This neoplasm can be located in a
fibroblastic differentiation [1], specific NAB2- variety of anatomical sites outside pleura and
STAT6 gene fusion [2] and characteristic peritoneum including bone, visceral organs
ramified, thin-walled, enlarged (staghorn) and soft tissues, head and neck examples
vascularization [3], which was first described representing less than 0.1% of all SFT [7].
as a pleural tumor in 1931 by Klemperer and Primary SFT of the thyroid gland is a rare
Rabin [4]. NAB2-STAT®6 gene fusion correlates tumor encountered in middle-aged patients

with equal sex distribution [8, 9]. The first three

cases of primary SFT of the thyroid were
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[13]. Microscopically, SFT has patternless
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growth pattern, variable cellularity, ectatic
ramified vessels [14] and characteristic
immunophenotype with expression of STATS,
CD34, CD99, BCL-2 and vimentin [15-19].
Diagnosing this neoplasm can prove a real
challenge when STAT6 is not available,
especially in extra-pleural and extra-peritoneal
cases but the characteristic morphology
together with positivity for other markers
frequently expressed in SFT is enough for a
positive diagnosis. Here we report a case of
primary SFT of the thyroid gland, diagnosed in
a 34-year-old female patient with a history of
colloid goiter.

Case presentation

A 34-year-old female patient was initially
referred to the Endocrinology Department with
the diagnosis of multinodular goiter. Clinical
and para-clinical examination revealed a solid
hypoechogenic nodule measuring 3.5/2.9/2.3
cm in the left thyroid lobe associated with
euthyroidism and normal biological tests. Fine
needle aspiration biopsy (FNAB) under
ultrasound guidance was performed, with a
benign result, according to Bethesda
classification.

Although no compression symptoms were
present, due to the volume of the nodule

surgical treatment was an option but the
patient decided to postpone surgery and was
discharged. After a four-year period of close
follow-up, the same euthyroid status was
present but an increase of nodule dimensions
to 5.5/4.9/3 cm, associated with compression
signs and symptoms (wheezing, dyspnea and
hoarseness) was noted and the patient was
again referred to the surgical department.
Although  thyroid lobectomy was also
considered, given the option of the patient a
total thyroidectomy was performed.
Intraoperative exploration revealed a solid
nodule in the middle part of the left lobe and
no enlarged lymph nodes in the central
compartment. The postoperative course was
uneventful and the patient was discharged
after 2 days.

In the Pathology Department, we received
the surgical specimen fixed in 10% neutral
buffered formalin. Gross specimen
examination revealed a well-circumscribed
mass measuring 5.1/4.3/3 cm which involved
left thyroid lobe. On cut section, a firm solid
appearance with cystic spaces was noted.
Microscopic ~ examination identified a

mesenchymal spindle cell proliferation with
fascicular and storiform growth pattern with
alternation of hypocellular and hypercellular
areas (Figure 1A).

Fig. 1. Histomorphological éspects of thyroid SFT. A: Hypocellular and hypercellular areas (HE, x100); B:
Abundant collagen deposits (HE, x200); C: Staghorn blood vessels (HE, x100); D: Entrapment of thyroid follicles
(HE, x40).
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In hypocellular areas, abundant collagen
deposits (Figure 1B) and prominent staghorn
blood vessels were identified (Figure 1C).
Tumor cells had scant eosinophilic cytoplasm,
indistinct borders and bland nuclei. Mitotic

activity and necrosis were absent. At the
margins of the tumor, focal entrapment of
thyroid follicles was present (Figure 1D). The
residual gland had features of multinodular
colloid goiter.

Fig. 2. Immunohistochemical profile of thyroid SFT. Strong and diffuse positivity of tumor cells for: A. CD34 (IHC,
anti-CD34 antibody, x40); B. BCL-2 (IHC, anti-BCL-2 antibody, x200); C. CD99 (IHC, anti-CD99 antibody, x40);
D. vimentin (IHC, anti-vimentin antibody, x40).

On immunohistochemistry, neoplastic cells
were CD34 (Figure 2A), BCL-2 (Figure 2B),
CD99 (Figure 2C) and vimentin positive
(Figure 2D) and negative for TTF-1 (Figure
3A), S100 (Figure 3B), CD68, NSE, desmin
(Figure 3C) and SMA (Figure 3D) with a Ki-67
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proliferation  index  <1%. Based on
morphological and  immunohistochemical
features, the final diagnosis was primary
solitary fibrous tumor of thyroid gland.
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Fig. 3. Immunohistochemical profile of thyroid SFT. Total negativity for: A. TTF-1 in tumor cells, with positivity in
thyroid follicular cells (IHC, anti-TTF-1 antibody, x40); B. S100 protein with aberrant cytoplasm positivity (IHC,
anti-S100 antibody, x200); C. desmin (IHC, anti-desmin antibody, x40); D. SMA in tumor cells, with positivity in

smooth muscle layer of blood vessels (IHC, anti-SMA antibody, x100).

Discussion compressive symptoms or respiratory failure
[7].

SFTs are rare mesenchymal tumors Ultrasound examination is the first
encountered mainly in pleura [20], but extra- investigation in case of thyroid masses [23],
thoracic examples have been reported [21], and when a SFT involves the thyroid gland, it
the head and neck location, as in our case, identifies a solid, well-circumscribed nodule
being extremely rare [22]. The pathogeny of [12]. SFT presents on contrast enhanced
this tumor is not associated with any risk computed tomography (CT) as a well-
factors. Usually, primary thyroid SFT develops circumscribed, lobulated mass that has a
in middle-aged patients with no sex density similar to the skeletal muscle and
predilection [8] and the age at diagnosis varies heterogeneous contrast augmentation [1]. On
between 28-88 years [9]. A slow-growing magnetic resonance imaging (MRI)
thyroid mass is usually the only clinical examination, fibrous areas have intermediate
manifestation in primary thyroid SFT and is intensity on T1-weighted images while cellular
frequently associated with euthyroidism [13]. or myxoid zones present as Vvariable
Similar to our case, thyroidectomy is hypointensity to hyperintensity on T2-weighted
performed in those rare situations with images [1]. Necrosis, hemorrhage, cystic and

myxoid changes or calcifications are frequently
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encountered in aggressive or large tumors and
manifest as increased heterogeneity on MRI
and CT examination [1]. In our case,
ultrasound examination was the only imagistic
examination used and initially identified a solid
hypoechogenic nodule measuring 3.5/2.9/2.3
cm which increased in size to 5.5/4.9/3 cm
over a period of four years.

Diagnosis of SFT on FNAB is extremely
difficult because aspirates have low cellularity
and are often nondiagnostic [24]. When FNAB
contains spindle cells without atypia and small
stromal collagen fragments, a diagnosis of
SFT can be suspected [25]. Only when
immunocytochemistry is performed and
STATG6 is positive, a diagnosis of SFT can be
made on FNAB [26]. In our case, FNAB
performed at the initial presentation contained
colloid, red blood cells, foamy macrophages,
siderophages and benign thyroid follicular
cells, but no spindle cells or stromal collagen
fragments. Therefore, the smear was
classified as benign according to Bethesda
classification.

Macroscopically, primary thyroid SFT is a
well-circumscribed nodule with a fibrous white
or gray cut surface, sometimes associated
with cystic areas [27]. Gross examination, in
our report, identified a mass measuring
5.1/4.3/3 cm, but tumor size may vary between
1.7-13.8 cm, with a 5.7 cm median size [13].
SFTs of thyroid have similar histologic features
with their counterparts involving pleura. The
cellularity is variable, with hypo- and
hypercellular areas composed of spindle cells
without atypia and patternless growth
arrangement. Stroma is collagenous with
ramified dilated vessels. Thyroid follicles are
often found entrapped in the tumor. This
aspect does not represent true invasion and
should be viewed as blending of the tumor
with the follicles. Lipomatous, giant cell-rich
and myxoid types represent histologic variants
of SFT [16]. Only the lipomatous histologic
variant of SFT was described in thyroid [28].
Nuclear STAT6 protein expression correlates
with NAB2-STAT6 gene fusion which is
pathognomonic for this neoplasm. The genetic
hallmark alteration in SFT is a recurrent fusion
on chromosome 12q13 spanning the loci of
NAB2 and STAT6. STAT6 and NAB2 are
transcriptional regulators and, in SFT, the
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early growth response (EGR)-binding domain
of NAB2 is fused to the activating domain of
STAT6 [29]. This NAB2-STAT6 fusion
promotes nuclear relocation of STAT6 which
can be immunohistochemically identified with
anti-STAT6 antibody. Thus, strong and diffuse
STAT6 nuclear expression is a reliable
surrogate marker for NAB2-STAT6 gene
fusion [29]. Other markers frequently
expressed in SFT are CD34, BCL-2, CD99
and vimentin [17]. Primary thyroid SFT is
negative for TTF-1, calcitonin, thyroglobulin,
CD31, desmin, cytokeratins, CD117 and S100
protein [30]. In our case, the tumor was CD34,
CD99, BCL-2 and vimentin positive and
negative for TTF-1, S100, CD68, NSE, desmin
and SMA with a Ki-67 proliferation index <1%,
which correlates with typical SFT
immunoprofile. STAT6 was not performed
because it was not available in our laboratory,
but morphological features and typical
immunoprofile were sufficient to establish the
diagnosis of primary SFT of the thyroid gland.
The differential diagnosis of thyroid SFT
includes several other spindle cell tumors
which can involve this organ. Epithelial
neoplasms like papillary thyroid carcinoma,
follicular adenoma and follicular carcinoma
can sometimes have a spindled appearance,
mimicking SFT. Spindle cells encountered in
these tumors are considered to be metaplastic
and are positive for TTF-1, cytokeratin and
thyroglobulin and lack expression of STAT6
and CD34 [31]. A spindle cell component
which can have overlapping features with SFT
can be present in papillary carcinoma with
desmoid-type fibromatosis, but this component
is SMA positive and CD34 negative [32].
Monophasic variant of spindle epithelial tumor
with thymus-like differentiation (SETTLE) has
predominantly spindle cells areas and can be
mistaken for SFT. The spindle cell component
in this case is negative for STAT6 and CD34
[33]. Other mesenchymal tumors with spindle
cell morphology are frequently confused with
thyroid SFT. From this category, peripheral
nerve sheath tumors and smooth muscle
tumors should be excluded in order to
establish a positive diagnosis of SFT [34, 35].
Leiomyosarcomas are the most frequent
primary thyroid smooth muscle tumors [36].
SMA and desmin expression combined with

©
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absence of CD34 and STAT6 expression can
differentiate smooth muscle tumors from SFT
[37]. Before a diagnosis of SFT can be made,
peripheral nerve sheath tumors must be ruled
out. Neurofibromas, schwannomas and also
malignant peripheral nerve sheath tumors
have been reported in thyroid [38]. From this
category of tumors, schwannomas are most
often confused with SFTs because these
tumors have similar morphology, with hyper-
and hypocellular areas (Antoni A and B
zones), hyalinized stroma and ramified ectatic
vessels [39]. Schwannomas are SOX10 [40]
and S100 positive [41] whereas CD34 and
STAT6 are not expressed by this category of
peripheral nerve sheath tumors.
Immunomarkers used in our case, in the
differential diagnosis workup, successfully
excluded epithelial neoplasms, SETTLE,
peripheral nerve sheath tumors and smooth
muscle tumors of the thyroid gland.

Surgical removal with negative margins is
the best treatment for primary thyroid SFT
[42]. Usually, there is no need for adjuvant
therapies in SFT of the thyroid gland because,
generally, SFTs are biologically indolent. SFT
can sometimes recur [43], especially in those
cases with positive surgical margins and only
rarely can generate distant metastases [44].
Complete surgical resection with negative
margins was performed in our patient case.

Hypercellularity, cytologic atypia,
increased mitoses (>4 mitoses per 2 mmz2),
tumor necrosis and infiltrative margins are
considered to be histomorphological aspects
of malignancy [45] and were absent in our
patient case. However, SFT has a clinical
evolution that is quite difficult to assess based
only on histomorphological aspects. In order to
predict clinical evolution in cases of SFT, risk
stratification schemes that include variables
such as tumor site, patient age, cellularity,
pleomorphism, mitotic count and necrosis
have been developed [46], but because
primary thyroid SFT is a very rare tumor, the
number of cases included in these schemes
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