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Abstract Solitary fibrous tumour (SFT) is a rare tumour
principally found in adults in the pleural cavity. Extraple-
ural occurrences are rare. Two cases of SFT of the thyroid
gland are described in this paper showing their distinctive
microscopical architecture, namely “patternless growth
pattern”. It is characterized by a bland spindle-cell prolif-
eration alternating hyper- and hypo-cellular areas, keloid-
like hyalinization and a focal hemangiopericytoma-like
vascular pattern. Tumour cells revealed a diffuse strong
positivity for CD34, CD99, bcl-2 and Vimentin, but neg-
ativity for Desmin, EMA, AE1/AE3, SMA, S-100 and
CD31 antibodies. The differential diagnosis of thyroid SFT
includes different types of spindle cell proliferation, benign
and malignant mesenchymal tumours, medullary thyroid
carcinoma, fasciitis-like papillary carcinoma, and undif-
ferentiated  (anaplastic) carcinoma. However, the
morphologic and immunohistochemical findings of SFT
are so characteristic that this diagnosis seldom represent a
difficulty.

G. Santeusanio (X)) - S. Schiaroli - A. Ortenzi

Dipartimento di Biopatologia e Diagnostica per Immagini,
Sezione di Anatomia Patologica and UOC Anatomia Patologica,
Universita degli Studi di Roma “Tor Vergata”, Ospedale S.
Eugenio - Azienda USL Roma C - Piazzale dell’Umanesimo
n.10, 00144 Rome, Italy

e-mail: santeusanio@med.uniroma?2.it

A. Mul¢ - G. Fadda

Istituto di Anatomia e Istologia Patologica, Universita Cattolica
del Sacro Cuore, Largo Francesco Vito n.1, 00168 Rome, Italy
e-mail: guidofadda@rm.unicatt.it

G. Perrone
Anatomia Patologica, Universita Campus Bio-Medico, Via
Emilio Longoni n.47, 00155 Rome, Italy

Keywords Solitary fibrous tumour - Thyroid -
Immunohistochemistry - Review

Introduction

Solitary fibrous tumour (SFT) usually is a soft tissue neo-
plasm. It was initially described in the pleura by Klemperer
and Rabin [1] as a form of localized fibrous mesothelioma.
Subsequent studies have reported sporadic cases of SFT in
various extrapleural sites, such as the mediastinum, peri-
cardium, nasal cavity, peritoneum, retroperitoneum and
liver have been increasing [2-6].

With regard to the thyroid gland, only 19 cases have
been reported to date [7-17].

In the current paper, two case of a solitary fibrous
tumour of thyroid gland with their immunohistochemical
features and a literature review were presented.

Materials and Methods

Surgical specimen were fixed in 10% neutral buffered
formaldehyde and embedded in paraffin. Routine haema-
toxylin and eosin staining was performed on the microtomic
sections for histopathologic examination.

For each case, a paraffin block for immunohistochemical
study was chosen, based on the quality of the morphologic
preservation of all available haematoxylin and eosin stained
slides.

Immunohistochemical evaluations were carried out using
the avidin-biotin-peroxidase complex method. All antibod-
ies were purchased from Dako Cytomation (Milano, Italy).
The antibodies employed are shown in Table 1.
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Table 1 Antibodies employed

Antigen

Antibody/Clone

Dilution

Pre-treatment

CD34

CD9%9

Bcl-2

Desmin
Vimentin
S-100

EMA
AE1/AE3
CD31

SMA (smooth muscle actin)
Calcitonin
Thyreoblobulin
Ki-67

Monoclonal mouse/Clone Q Bend-10 1:50

Citrate buffer

Monoclonal mouse/Clone 12E7 1:100 No pre-treatment
Monoclonal mouse/Clone 124 1:80 Citrate buffer
Monoclonal mouse/Clone DE-R-11 1:100 Citrate buffer
Monoclonal mouse/Clone V9 1:200 Citrate buffer
Polyclonal (rabbit) 1:2,000 Citrate buffer
Monoclonal mouse/Clone GP1.4 1:50 Citrate buffer
Monoclonal mouse/Clone AE1/AE3 1:100 Citrate buffer
Monoclonal mouse/Clone JC/70A 1:20 EDTA buffer
Monoclonal mouse/Clone 1A4 1:1,000 Citrate buffer
Polyclonal (rabbit) 1:50 No pre-treatment
Polyclonal (rabbit) 1:600 No pre-treatment
Monoclonal mouse/Clone MIB-1 1:150 Citrate buffer

Results
Case 1

A 6l-year-old man was admitted to the Sant’Eugenio
Hospital of Rome with a right cervical lump. Neither
dysphagia, dysphonia nor pain were reported. Ultrasono-
graphic examination and computerized tomography
revealed a solid intrathyroid nodule in the right lobe. No
fine-needle aspiration biopsy was carried out. At surgery,
the thyroid appeared enlarged and contained a well-defined
nodule in the right lobe. A total thyroidectomy was
performed.

The resected tumour was 3.5 x 3 x 2.5 cm in size, well
circumscribed, rounded and yellow in colour. Cystic walls
had a smooth surface. Histologically, the tumour showed
high cellularity and rich vascularization with hemangio-
pericytoma-like pattern. Most of the lesion was composed
of spindle cells, with a regular, oval or round nuclei, with
dispersed chromatin and small nucleoli. These cells were
arranged in interlacing thin collagen fascicles that in some
areas became more abundant with amianthoid-body-like
appearance. The cystic walls were composed by fibrous
tissue without an epithelial lining and exhibited deposits of
hemosiderin and erythrocyte extravasation. There was no
evidence of necrosis and mitotic figures were rare. No
evidence of local recurrence or distant metastases after five
years of follow-up is recorded (Fig. la and b).

Case 2

A 42-year-old woman was admitted to the Hospital of the
Catholic University of Rome because an ultrasonographic
examination had revealed a solid nodule in her right thy-
roid lobe. Neither dysphagia, dysphonia nor pain were
reported. A fine-needle biopsy under sonographic guidance

was performed but resulted inadequate for a diagnosis
because of poor cellularity. A right hemithyroidectomy
with isthmusectomy was performed. Grossly, the tumour
measured 4.7 x 4 x 3.5 cm in size and occupied the
majority of the lobe. The cut surface was pale and firm and
had a whorled appearance. Histologically, the lesion was
well circumscribed by a thick fibrous capsule and was
composed of a patternless proliferation of bland spindle
cells in a collagenous and well-vascularized stroma. Nei-
ther necrosis nor mitotic activity were noted. There is no
evidence of local recurrence or distant metastases after
7 years of follow-up.

Immunohistochemical Findings

By immunohistochemistry, tumour cells of both lesions
revealed diffusely strong positivity for CD34, CD99, Bcl-2
and Vimentin [18, 19], but negativity for desmin, EMA,
AE1/AE3, SMA, S-100 and CD31 antibodies (Fig. 1c—f).
The immunostaining patterns and immunohistochemical
differential diagnosis of SFT are summarized in Table 2
(data reported in Table 2 were taken from Immunoquery
Database [http://www.ipox.org]). Ki-67 (MIB-1) was
positive in less of 1% of the tumour cells in both lesions.

Discussion

SFT is a rare tumour in adults principally found in the
pleural cavity. However, reports of this tumour type
occurring in other sites such as the mediastinum, pericar-
dium, nasal cavity, peritoneum and liver are increasingly
being described [2-6].

This tumour has many synonyms based on their histologic
features, including localized benign mesothelioma, submeso-
thelioma, localized fibrous tumour, fibroma and fibromyxoma.
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Fig. 1 (a) Hematoxylin and
Eosin (H&E), 4x
magnification; (b) H&E, 20x
magnification; (¢) Bcl-2
immunostaining, DAB
chromogen, 20x magnification;
(d) CD 34 immunostaining,
DAB chromogen, 20x
magnification; (e) CD 99
immunostaining, DAB
chromogen, 20x magnification;
(f) Vimentin immunostaining,
DAB chromogen, 20x
magnification

Table 2 Immunohistochemical features (*) of lesion that morphologically are in differential diagnosis with SFT

Lesion CD99 CD34 Bcl-2 VIM S-100 EMA AEI/AE3 CD31 DES SMA CT TG
Solitary fibrous tumour + + + + - - - - - - — —
Hemangiopericytoma +/— —/+ - + - -+ = - - +/- - —
Leiomyomatous tumour —/+ —/+ -+  + —/+ - - - +- + - -
Spindle-cell medullary carcinoma n.r. - +/—- - =+ - + - - n.r. + —
Undifferentiated (anaplastic) carcinoma — — n.r. + — —/+ +/— — — -+ - —
Fasciitis-like papillary carcinoma nr. —/+ n.r + +/— +-  + — n.r. nr — +
Schwannoma + —/+ + + + —/+ - — — — — -
Spindle-cell follicular adenoma n.r. — n.r + —/+ -+ + — - — — +
Liposarcoma - —/+ + + —/+ - —/+ - -+ -+ - -

(+): >90% of tumours positive (*); (+/—): 50-90% of tumours positive (¥); (—/+):

positive (¥); (n.r): not reported

(*): Data from immunoquery database (http://www.ipox.org)

10-50% of tumours positive (*); (—): <10% of tumours
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Its controversial histogenesis is reflected by the different
nomenclature used to designate this tumour.

It is uncertain if this tumour arises from mesothelial or
mesenchymal cells, although the latter is now preferred
[18, 20] on the basis of immunohistochemical studies
which identified the tumour cells with fibroblastic or
myofibroblastic features as of mesenchymal origin [5, 6].

Some authors have attempted to classify extraserosal
SFT into benign and malignant neoplasms based on the
criteria applied to their pleural counterpart, such as high
cellularity, cellular pleomorphism, high mitotic activity
(cut-off point at 4/10 HPF), necrosis and haemorrhage [21].
As a matter of fact the most reliable prognostic indicators
seem to be the gross appearance of the tumours and their
surgical resectability [22]. The malignant cases present as
poorly circumscribed infiltrative masses. Although most
extrapleural SFTs are associated with a good prognosis,
many authors believe that these criteria do not correlate
perfectly with the clinical outcome. Therefore, a complete
surgical excision with careful long-term follow-up is
recommended because of the possibility of recurrencies up
to several decades after surgery [13, 23].

A review of the literature regarding primary thyroid SFT,
showed only 19 cases being reported to date ([7-17] and
Table 3). The morphological and immunohistochemical
features of SFT of thyroid, including our cases, are identical

Table 3 Review of the literature of SFT of the thyroid

to pleural-based solitary fibrous tumours. All solitary fibrous
tumours exhibit a characteristic microscopical architecture,
namely “patternless growth pattern” with bland spindle-cell
morphology, alternating hyper- and hypo-cellular areas,
keloid-like hyalinization and a prominent but often focal
haemangiopericytoma-like vascular pattern.

According to cumulative data, including the present
cases, mean age is 50 years (range 28—68 years), and there
is almost an equivalence of incidence between men (11
cases; 52.4%) and women (10 cases; 47.6%). Tumour size
ranged from 2 to 9.5 cm (mean 4.9 cm). Eleven tumours
(57.9%) were located in the left lobe and 8 (42.1%) in the
right. In two cases, location of lesion were not reported.
Histologically, all except one case displayed the charac-
teristic lack of architectural pattern and the distinctive
cytologic findings. One exceptional case had an extensive
lipomatous component [17]. No evidence of local recur-
rence or distant metastases were reported. This benign
clinical outcome is in contrast to that observed in patients
with soft tissue and pleural lesions, in which 10% of cases
pursue an aggressive course [24].

The differential diagnosis of thyroid SFT includes dif-
ferent types of spindle cell proliferation, benign and
malignant mesenchymal tumours, medullary carcinoma,
fasciitis-like papillary carcinoma, and undifferentiated
(anaplastic) carcinoma (Table 2).

Author Year No. Age Sex Size Side Cellularity Atypia Mitosis Necrosis
Present study 2006 2 68 F 4.7 L + No No No
61 M 35 R + No No No
Babouk [7] 2004 1 45 M 5.0 L n.r. No No No
Bohorquez [8] 2003 1 68 M 9.5 L n.r. No Rare No
Cameselle [9] 2003 1 36 M 6.0 L n.r. No No No
Parwani [10] 2003 1 61 M 5.0 L +/— No No No
Deshmukh [11] 2001 1 56 M 8.0 R +/— No No No
Rodriguez [12] 2001 7 43 F 35 L ++ No 2 No
52 M 2.5 L + No No No
44 M 2.0 L + Yes (Mild) 1 No
64 F 4.5 R + No 2 No
53 M 6.0 L + No 1 No
47 F 4.5 R + No No No
64 F 3.0 L ++/++ No No No
Brunneman [13] 1999 1 28 F 2.5 n.r. +++ n.r. >4 n.r.
Kie [14] 1997 1 48 F 8.0 R +/— No No No
Villaschi [15] 1996 1 51 M 5.0 R +/— No No No
Cameselle [16] 1994 1 43 F 4.0 n.r. + No No No
Taccagni [17] 1993 3 32 F 3.5 R +/— Yes Rare n.r.
44 F 6.5 R + No Rare n.r.
61 M 6.0 L +++ No No n.r.

No.: number of cases reported; M: male; F: female; L: left; R: right; n.r: not reported
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The morphologic distinction of SFT from other spindle
cell malignancies may be difficult, especially in the thyroid
gland which may be the site of metastatic spread from other
districts (mostly lung, kidney and larynx). An important
diagnostic clue for a metastatic tumor is the presence of
abundant necrosis and multifocality of the neoplastic foci,
the detection of more than one cellular line (e.g. spindle
and squamoid in carcinoma, multinucleated anaplastic cells
in malignant histiocytoma) and of heterologous tissues in
mesenchymal malignancies. The differentiation of SFT
from medullary carcinoma is based on the detection of
areas with trabecular pattern and with amyloid tissue
within the C-cell tumor.

The immunohistochemical findings (CD34, CD99, Bcl-
2, vimentin positive and S-100, SMA, cytokeratins, desmin
negative) of SFT are so characteristic that they very rarely
represent a difficult task. By these immunohistochemical
findings, mesenchymal tumours of the thyroid reported in
previous studies as leiomyoma [25, 26], neurilemmoma
[25, 27, 28], and in some cases as hemangiopericytoma
[29, 30] should probably be classified as SFT.

Open Access This article is distributed under the terms of the
Creative Commons Attribution Noncommercial License which per-
mits any noncommercial use, distribution, and reproduction in any
medium, provided the original author(s) and source are credited.
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