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Abstract The clinicopathological features of 12 extraselle-cell neoplasms in soft tissue, nasal cavity and naso-
rosal solitary fibrous tumours (SFT) are described. Thharynx, urinary bladder, and prostate. Strict diagnostic
age of the patients ranged from 18 to 72 years (meariteria are necessary to avoid overdiagnosis or confusion
48.2 years; median: 54 years); 5 were female patiemtith more aggressive neoplasms in these locations.
Seven lesions arose in soft tissue (5 in perifascial, and 1

each in subcutaneous and intramuscular tissues). TKey words Solitary fibrous tumour - Soft tissue -

were situated in the groin (2 cases) and the neck, rightnunohistochemistry - Differential diagnc sis

buttock, left scapula, upper arm, and anterior abdominal

wall (1 case each). One polypoid lesion was seen in in the

nasal cavity and 1 in the nasopharynx; 2 neoplasms ariétoduction

in the urinary bladder and 1 was located in the prostate . ] ) o
and periprostatic tissue. Nine lesions were excised; jp@litary fibrous tumour (SFT) is an unusual but distinct
transurethral resection. Limited follow-up of 3 cases rihie pleura [11] and more rarely on other serosal surfaces
vealed a benign clinical course. The size of the neoplas[%% 37]- In recent years th_ls tumour has been_ reported in
ranged from 1.7 cm to 20.0 cm (mean: 5.4 cm; medighvariety of extraserosal sites, including thyroid [3], lung
3.5 cm). Histologically, the neoplasms were well circunkl9: 31], upper respiratory tract [36], nasal cavity and
scribed and composed of cytologically bland spindle celdranasal sinuses [38], the orbits [8, 24, 29, 33], medias-
arranged without an obvious pattern; focally storiform §pum [35], major salivary glands [13], breast [6], menin-
fascicular growth patterns were seen. Tumour cells w8@S_[4], kidney [12], renal capsule [18], liver [2], sper-
separated by thick bands of collagen demonstrating fBgtic cord [14], and soft tissues [22, 30]. SFT from sero-
of keloid-like hyalinization. Prominent vascularity showsal and extraserosal sites is characterized histologically
ing a haemangiopericytoma-like vascular pattern and vB¥-uniform spindle cells that are arranged without an ob-
sels with thick, hyalinized vessel walls were seen in ¥|Pus growth pattern (“patternless” growth) or show a
cases. Increased mitotic activity was noted in 2 soft tis§ggnbination of this patternless growth with focal stori-
cases (4-6 mitoses in 10 high-power fields); the otd@fm, herringbone, haemangiopericytic, neural-like, or
cases showed fewer than 2 mitotic figures in 10 higfiffuse sclerosing growth patterns [20, 25]. Most recent-
power fields. Immunohistochemically, all cases test& @ so-called epithelioid variant has been described
stained positively for vimentin, CD34 and CD99, and [84]- Given the well-known heterogeneity in mesenchy-
cases showed focal myofibroblastic differentiation. Twdal neoplasms and the spectrum of clinical and morpho-
cases examined ultrastructurally showed a fibroblag@@ical appearances of SFT, strict d|agnost|c“cr|ter|a are
phenotype; focally pinocytic vesicles and microfilamenf£cessary to avoid the establishment of a “new hotch-
were identified. SFT represents a distinct neoplasm tRch” in surgical pathology of mesenchymal lesions. In

should be included in the differential diagnosis of spitflis report we present 12 extraserosal solitary fibrous tu-
mours and discuss diagnostic criteria for this rare neo-

plasm and its differential diagnosis.
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T.C. Bainbridge All cases were identified in the consultation files of two of the au-
British Columbia Cancer Centre, Vancouver Clinic, Cai:ada thors (D.K., T.C.B.). For conventional microscopy, tissue was fixed
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Table 1 Antibodies used in this studAEMAalpha-smooth mus- gion of the left scapula, upper arm, and anterior abdomi-

cle actin; nal wall, and 5 of the 7 tumours in soft tissues were lo-
Vimentin V9 1:40 Dako cated in perlfasmal tissues; in case 7 a s_ubcutaneous
CD34 QBEND10 1:100 Dianova Mass and in case 12 an intramuscular lesion was de-
CD99 (HBAT71) 013 1:30 Signet  scribed. One polypoid neoplasm was located in the nasal
CD31 JC/70A 1:30 D?(ko cavity, and 1 lesion arose in nasopharynx. Interestingly, 2
ﬁfth 1H?_|4F35 11'_‘;%0 %1& cases were found in the urinary bladder and 1 in the
S-100 protein polyclonal 1:200 Dako Prostate and periprostatic tissue. The preoperative dura-
Cytokeratin MNF 116 1:50 Dako  tion was only known in 3 cases and ranged from 1 year
Ki-67 MIB-1 1:10 Dianova (case 10) to 16 months (case 6). In none of the cases of

soft tissue lesions were specific clinical symptoms noted;

in 10% buffered formalin, embedded in paraffin wax, cut arpaatlents 1,2 3 a.nd 6 Comp,,lamed of genitourinary symp

stained with haematoxylin and eosin, with periodic acid—Schi#ms and _peIV'C pressure-. In none of the cases was hy-
(PAS) and with Goldner trichrome stains. For immunohistochemig@@glycaemia recorded. Nine neoplasms were treated by
studies, representative sections of all cases were examined bysilvple excision, in case 6 wide excision was performed,

APAAP technique using appropriate positive and negative contrglgd in cases 1 and 3 transurethral resection was done.
throughout. The antibodies used, and the source and dilution of e@&

are shown in Table 1. Because of the limited availability of slides Vi=". ow-up information was only available in 3 cases; du-
mentin (tested in 5 cases), CD99 (8 cases), alpha smooth musclé4ton of follow-up ranged from 3 to 18 months. No sys-
tin (10 cases), muscle actin (8 cases), Ki-67 (9 cases), CD31effic metastases or tumour-related deaths of patients
cases), cytokeratin (5 cases), and S-100 protein (9 cases) wer@age been reported.

tested in all cases. The Ki-67 score was defined as the average num-

ber of cells with positive nuclear staining, divided by the total num-

ber of cells counted; quantification of the positive nuclear signal ) o

was not attempted. In 2 cases (cases 6 and 9) suboptimal maféashological findings

was available for electron-microscopic examination. Formalin-fixed

tissue was washed in sodium cacodylate buffer, further fixed in @/

. ! Ppssly, tumours in soft tissues, nasal cavity and naso-
paraformaldehyde and then routinely processed. After selection d ibed l-ci ibed
the appropriate blocks from toluidine blue-stained semithin séglarynx were described as well-circumscribea or encap-

tions, ultrathin sections were stained with uranyl acetate and leadtilated lesions with firm, grey-white cut surfaces. In
trate, and examined with a Zeiss Oberkochen EM 900 at 80 kV. Bagse 6 an encapsulated neoplasm of soft consistency with
mitotic rate was expressed as the average mitotic count present ig {fierous small cysts was noted. The tumours ranged in

high-power fields (HPF; 1 HPF = 0.159 rdran the microscope _. . . .
used); 30 HPFs were counted in each case. Where possible, folRh® from 1.7 cm to 20 cm (mean: 5.4 cm; median:

up information was obtained from the hospital records, laboratéyp qm). ) ) ) .
request forms, and referring pathologists (see Acknowledgements)Histologically, in all cases for which excisional mate-

Cases 3 and 6 will be published in more detail later [1]. rial was available (cases 2, 4-12) well-circumscribed le-
sions were found. In all but 2 cases the lesions were
characterized by varying cellularity; hypocellular, scle-
rosed areas were adjacent to more cellular areas (Fig. 1).
Two lesions (cases 1 and 11) were rather hypocellular
throughout. The tumours were composed of cytological-
Clinical data are summarized in Table 2. The age of tlgebland spindle cells with a small rim of amphophilic or
patients, 5 female and 7 male, ranged from 18 to @ale eosinophilic cytoplasm and slender nuclei with ta-
years (mean: 48.2 years; median: 54 years). In 7 cgzesd edges and finely distributed chromatin (Fig. 2). In
the lesion arose in soft tissues: 2 neoplasms were sitdatases (cases 1-3, 6, 10-12) scattered cells with nuclear
ed in the groin and 1 each in the neck, right buttock, pseudoinclusions were identified. Case 7 showed foci

Results

Clinical findings

Table 2 Clinical data in 12

cases of extraserosal solitary Case  Age Sex Site Size Treatment Follow-up
fibrous tumour ¥ male,F fe- (no.)  (years) (cm)
male, TUTURtransurethral
tumour resectiorlNAnot avail- 1 72 M Prostate , NA TUTUR NA
able,NSRno sign of recur- 2 51 M Anltlerlor abdominal 4.8 Excision NA
rence; wa
ence: 3 50 F Bladder 5.0 TUTUR NSR at 18 months
4 25 F Nasopharynx 3.5 Excision NSR at 5 months
5 57 M Groin 4.0 Excision NA
6 42 M Bladder 20.0 Wide excision  NSR at 3 months
7 69 M Left scapula 3.0 Excision NA
8 18 F Right buttock 25 Excision NA
9 44 M Neck NA Excision NA
10 31 F Nasal cavity 1.7 Excision NA
11 66 M Groin 3.0 Excision NA
12 54 F Upper arm 7.0 Excision Recent case




Fig. 1 Varying cellularity,
“patternless” growth pattern of
the tumour cells and a promi-
nent vascularity with thin- -
walled, haemangiopericytoma- .
like vessels and blood vessels
with hyalinized vessel walls are
histological hallmarks of SFT
(case 2). H&E, x1Ca

Fig. 2 SFT is composed of
spindle-shaped tumour cells
with slender, slightly bent nu-
clei with tapered edges and
finely distributed chromatin
(case 4). H&E, x423

.;;%:. %

with nuclear palisading reminiscent of the appearancevakcularity with thin-walled, branching blood vessels
neural neoplasms. Focally, plump fusiform and polyg(haemangiopericytoma-like pattern) and frequently hya-
nal tumour cells with more rounded nuclei were noted linized, thick-walled vessels was noted in all cases exam-
cases 3 and 6. The tumour cells were mainly arrangedned (Fig. 1). The mitotic count ranged from fewer than
a patternless growth pattern, storiform and fascicular armitoses in 10 HPFs (10 cases) to 4—6 mitoses in 10
eas or tumour cells arranged in a more linear fashion b#Fs in cases 8 and 9. All lesions with increased mitotic
ing found only focally (Fig. 3). In case 12 a predomactivity were located in soft tissues. Neither necrosis nor
nately fascicular growth pattern was identified. Tumoprominent atypia was identified in any of the cases. Scat-
cells were separated to varying degrees by thick bandseséd inflammatory cells were seen in 4 cases, while
collagen showing foci of keloid-like hyalinizationsmall areas of haemorrhage were identified in 2 lesions.
(Fig. 4). It seemed especially in hypocellular lesions An interesting finding in two soft tissue neoplasms
(cases 1 and 11) that the tumour cells permeated betw@ases 5 and 7) was the evidence of islands of mature fatty
the collagen bundles (Fig. 5). One of the cases in the tigsue distributed throughout the tumour (Fig. 7). The adi-
nary bladder (case 6) showed a myxoid stroma with miacytes varied only slightly in size and shape; lipoblasts
crocystic-like features (Fig. 6). Typically, a prominerdnd hyperchromatic nuclei were not found in these areas.
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Fig. 3 Focally,a a storiform
growth pattern ob tumour
cells arranged in a somewhat
linear fashion are seen (case 4) ¥
H&E, a x250,b x10C 5

Immunohistochemically, all cases examined stainetromatin. The cytoplasm contained rough endoplasmic
positively for vimentin. The tumour cells in all caseseticulum and and mitochondria. Focally, numerous pi-
were positive for CD34 and CD99 (Fig. 8). In casesrbcytic vesicles and bundles of microfilaments (between
and 3 focal positive staining for alpha smooth muscle a-and 6 nm) without densities were noted (Fig. 9). The
tin and muscle-specific actin was noted in scattered fusimour cells did not show long cytoplasmic processes, a
form tumour cells with more eosinophilic cytoplasmhasal lamina, cell-to-cell junctions, or subplasmalemmal
suggesting focal myofibroblastic differentiation. Stairettachment plaques, suggesting a specialized line of dif-
for S-100 protein, cytokeratin and CD31 were negatiferentiation.
in all cases tested. The percentage of Ki-67-positive tu-
mour cells was highly heterogeneous in each tumour ex-
amined and ranged from less than 5% in cases 4, 6, DiS¢ussion
and 12 to 10-15% in cases 1, 2, 8, 9, and 11.

Both cases examined ultrastructurally showed similafter a long debate concerning the histogenesis of pleu-
features. The fusiform tumour cells had spindle-shaped SFT, it is now commonly accepted that this neoplasm
or irregularly shaped nuclei with scattered condensedderived from mesenchymal rather than mesothelial




Fig. 4 Foci of keloid-like hya-
linization are seen (case 11).
H&E, x10C

Fig. 5 In hypocellular areas
tumour cells permeate between
collagen bundles in a character-
istic fashion. Note nuclear
pseudoinclusions in a number
of cells (case 1). H&E, x25:)

Fig. 6 In case 6 myxoid stro-
mal changes and, focally, tu-
mour cells with rather round
nuclei are identified. H&E,
x25C
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Fig. 7 In two cases islands of
fatty tissue are distributed
throughout the tumour tissue
(case 7). H&E, x62

Fig. 8 Tumour cells stained
positively fora CD34 andb
CD99 in all cases examined.
APAAP, x25(:
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Fig. 9 Ultrastructurally, fusi-
form tumour cells contained
occasional irregularly shaped
nuclei. Note numerous pinocyt-
ic vesicles and bundles of mi-
crofilaments. x13,2C3

cells and shows fibroblastic (and possibly myofibroblagell as blood vessels with thickened, hyalinized walls.
tic) differentiation [11, 25]. In the last decade extraser@omparable to other mesenchymal neoplasms, SFT can-
sal examples of SFT have been reported with increasimgd be diagnosed by means of a specific immunohisto-
frequency. However, because of the variability of mochemical marker; however, combined markers are of use.
phological patterns seen in SFT and the lack of stringémtaddition to vimentin, tumour cells of SFT from vary-
diagnostic criteria, SFT may be misdiagnosed, especially anatomical sites stain positively for CD34 [31, 33]

if it occurs in an unusual location. Different mesenchgnd for CD99, an immunohistochemical marker which
mal neoplasms may be included under the “populavas originally believed to be specific for the Ewing’s
term of SFT unless strict diagnostic criteria are appliedsarcoma/MPNET tumour family and is now found in

Whereas in the past the designation “patternlessveral spindle cell neoplasms [28].

growth pattern” was used to describe the histological ap-The reported 12 extraserosal cases fulfil diagnostic
pearance of SFT, the combination of different histologiriteria of SFT and expand their clinicopathological
cal patterns (patternless, storiform, fascicular, neurapectrum. The 7 cases arising in somatic soft tissues
type, diffuse sclerosing, and herringbone growth pdiring the number of reported SFT in this location to 23
terns) seems even more characteristic of SFT [33]. Tdeses [22, 27, 30]. SFT in the nasal cavity and nasophar-
tumours are well circumscribed and composed of cyynx are rare [38], and our cases in the urinary bladder
logically bland spindle cells set in a collagenous matrnd prostate extend the range of anatomical locations of
with typical keloid-like hyalinizations and show varyin@FT. In addition to the variety of histological features
degrees of cell density (from loose tissue to cell-rich aescribed, in 2 of the 7 cases in soft tissue reported here-
eas). They have haemangiopericytoma-like vascularityiasscattered islands of mature fatty tissue were noted. A
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recent paper reported fatty islands only in the tumour pgembrane antigen. Leiomyosarcoma is a fascicular neo-
riphery [22], but, in our 2 cases fatty tissue was distribygtasm composed of tumour cells with cigar-shaped nu-
ed throughout the neoplasms. We feel that this liponwei and paranuclear vacuoles and stains positively for
tous component is more likely to be an integral part mwlyogenic markers. Fibrosarcoma is a very rare tumour
the tumour than entrapped normal adipose tissue. in adults and is characterized by cellular tumour fascicles
The differential diagnosis of SFT in soft tissues irfherringbone pattern) composed of spindle-shaped tu-
volves a number of benign and malignant neoplasms. mieur cells that are negative for CD34.
brous histiocytoma arising in deep soft tissue is a mainly Schwannoma of the nasal cavity and paranasal sinus-
well-circumscribed lesion composed of relatively unes and sinonasal haemangiopericytoma are additional
form tumour cells and may show a prominent haematifferential diagnoses for SFT in this location.
giopericytoma-like vascularity. However, a more uniforfSchwannomas in this anatomical site are very rare and
storiform growth pattern and CD34-negative tumowharacterized by lack of encapsulation [21]. The typical
cells are seen in deep benign fibrous histiocytoma [1Bhtoni A and B pattern and the consistent immunoposi-
The recently described giant cell angiofiboroma shanggty for S-100 protein are features distinguishing them
histological and immunohistochemical features with SEiom SFT. Sinonasal haemangiopericytoma consists of
[7] but shows angiectatic spaces and multinucleated gpindle-shaped tumour cells with more eosinophilic cy-
ant cells. Spindle-cell lipoma is a further CD 34-positiveplasm and stains in a third of cases positively for actin;
mesenchymal neoplasm, and the evidence of fatty u#trastructurally, most cases show features suggesting
lands in 2 of our cases raises additional differential prabyoid/pericytic differentiation [9].
lems. However, spindle-cell lipoma develops predomi- SFT arising in the urinary bladder and prostate re-
nantly in subcutaneous tissue on the neck, shoulderqaires further differentiation from pseudosarcomatous fi-
upper back of mainly male patients and does not hdremyxoid tumour, postoperative spindle-cell nodule, in-
the collagenous background with focal keloid-like hydlammatory pseudotumour, and pseudosarcomatous
linizations and the characteristic vascular pattern of SFiyofibroblastic tumour. Although all these pseudosarco-
The very rare haemangiopericytoma [16] is another tmatous proliferations show a spectrum of clinicopatho-
mour that must be discussed in differential diagnosiggical features, they are characterized by a looser archi-
Haemangiopericytoma lacks the combination of varyirtgcture, mixed inflammatory infiltrate, proliferation of
growth patterns and the collagenous stroma with foci refactive-appearing blood vessels and increased prolifera-
hyalinization, and is characterized by a dense pericelluii@e activity; there is no CD34 and CD99 immunoposi-
reticulin staining pattern. In contrast to SFT with strortgyity in these lesions.
and generalized CD34 immunopositivity, it has been saidAs to the behaviour of SFT, in a large series of pleural
that haemangiopericytoma is characterized by weak &MT the criteria of high cellularity, more than 4 mitoses
patchy immunopositivity for CD34 [33]. Most recentlyn 10 HPFs, cellular pleomorphism, evidence of haemor-
three cases of so-called lipomatous haemangiopericyttage and necrosis were established to predict malignan-
ma have been described [26]. Given the reported fattydg-[11]. Owing to the small number of reported extrase-
lands in 2 otherwise typical SFT in our series, the quegsal SFT with long follow-up, these criteria cannot be
tion arises as to whether lipomatous haemangiopericyapplied per se. Lesions presenting in extrapleural sites
ma is a true distinct entity or rather a variant of SFT wietppear to be characterized by an indolent clinical behav-
a more prominent adipocytic component. In the bredstir, and malignant cases are very rare [17, 20]. Long-
SFT may show features overlapping with those of myoferm follow-up studies of additional cases are required to
broblastoma of the breast, and it has been proposed ds#blish reliable morphological criteria predicting clini-
mammary myofibroblastoma should be subsumed undat behaviour.
the term SFT [6]. However, myofibroblastoma of the In summary, SFT represents a distinct spindle cell
breast differs from SFT in this location in having a moreeoplasm with a broad range of clinical and morphologi-
prominently myoid morphology, and it is said to be posial features. In combination, immunohistochemical
tive for desmin [23]. Dermatofibrosarcoma protuberansarkers are of great value in the diagnosis of SFT, which
(DFSP), especially its fibrosarcomaous variant [5], cappears to be consistently positive for vimentin, CD34,
be recognized from its dermal/subcutaneous location aml CD99. In extraserosal locations SFT seems to be an
its characteristic honeycomb infiltration of the surrounéhdolent neoplasm regardless of its large size. Strict di-
ing fatty tissue. agnostic criteria are necessary to avoid confusion of SFT
Malignant peripheral nerve sheath tumours (MPNSWjth more aggressive lesions, especially in extraserosal
are only partly positive for CD34 [32], and are characteanatomical locations. SFT is easily overdiagnosed if
ized by perivascular tumour cell whorls and elongatatigse criteria are not carefully applied.
slender and wrinkled tumour cell nuclei, which stain
positively for S-100 protein in at least 50% of cases. Fiaeknowledgements The authors are very grateful to the follow-
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