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Abstract

Objectives—Expression of strong nuclear STATG6 is thought to be a specific marker for solitary
fibrous tumors (SFT). Little is known about subtle expression patterns in other mesenchymal
lesions.

Methods—We performed immunohistochemical studies against the C-terminus of STAT6 in
tissue microarrays and whole sections, comprising 2366 mesenchymal lesions.

Results—Strong nuclear STAT6 was expressed in 285/2021 tumors, including 206/240 SFT,
49/408 well/dedifferentiated liposarcomas, 8/65 unclassified sarcomas, and 14/184 desmoids,
among others. Expression in SFT was predominately limited to the nucleus. Other positive tumors
typically expressed both nuclear and cytoplasmic STAT6. Complete absence of STAT6 was most
common in pleomorphic liposarcoma and alveolar soft part sarcoma (60% and 72% cases
negative, respectively).

Conclusions—Strong nuclear STATS is largely specific for SFT. Physiologic low-level
cytoplasmic/nuclear expression is common in mesenchymal neoplasia, and is of uncertain
significance.
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INTRODUCTION

Signal transducers and activators of transcription (STATS) are a vital family of signaling
intermediaries which are critical in cellular proliferation and immune response.l STAT6 is
required for inflammatory responses to interleukin-4 (I1L-4) and IL-13.2: 3 In normal cells,
STATS is shuttled continuously between the cytoplasm and nucleus.* Tyrosine
phosphorylation secondary to I1L-4/ 11-13 stimulated receptor-tyrosine-kinase and Janus
kinase (JAK) mediated signaling results in STAT6 dimerization. Dimerized STAT6
accumulates in the nucleus where it acts as a transcriptional transactivator.!

While STAT6 has long been studied for its roles in immune function, tumor
immunosurveillance and lymphomagenesis,®’ it has only been newly hypothesized to
participate directly in solid tumorigenesis, including both carcinomas®-11 and mesenchymal
tumors, such as rhabdomyosarcoma, where 1L-4/IL-13 signaling via STAT6 was found to
promote proliferation and metastasis.1? In the majority of reports, STATS activation in
malignancy is subsequent to 1L-4 signaling, with only a few series demonstrating mutations
of uncertain significance in STATG itself.13 Recently, the first definitively oncogenic
alteration of STAT6 was identified as a specific driver of tumorigenesis in solitary fibrous
tumors. 14 15

Solitary fibrous tumors are uncommon mesenchymal tumors which demonstrate fibroblastic
differentiation and may arise anywhere in the body.16 Solitary fibrous tumors may be
classified as benign or malignant, although histologic criteria alone are rarely sufficient to
accurately predict metastatic potential.1” Solitary fibrous tumors (including
hemangiopericytomas of meninges and soft tissues) have been shown to harbor a recurrent
paracentric inversion involving chromosome 121314 15 forming a fusion of the genes
NGFI-A binding protein 2 (NAB2) and STATS6, resulting in overexpression of a chimeric
transactivation factor which drives tumor proliferation.14 15

NAB?2 is a transcriptional repressor involved in cellular differentiation and proliferation via
the early growth response (EGR) family of transcription factors.2® In normal cells, early
growth response 1 (EGR1) promotes NAB2 expression which in turn represses EGR1 in a
tightly regulated feed-back loop. The fusion of NAB2 and STAT6 most commonly results in
the replacement of the NAB2 repressor domain by either a full-length STAT6 protein (exon
4 to exon 2/3) or the fusion of a near complete NAB2 protein and the transactivation domain
of STAT6 (exon 6 to exon 16/17).14:19. 20 While normal cells typically express low levels of
cytoplasmic and nuclear STATS, the chimeric NAB2-STAT6 protein is detected at high
levels in the nucleus of the neoplastic cells of solitary fibrous tumor.14 21. 22

Although STATG6 expression has been proposed to play a role in prostate, breast and colon
carcinoma,8: 23-25 [ittle was known about its involvement in mesenchymal neoplasia until
recently. Several studies have investigated the sensitivity and specificity of STAT6
immunohistochemistry in the diagnosis of solitary fibrous tumor, focusing primarily on
entities in the usual differential diagnosis, or containing a wide variety of tumors, but only a
few examples of each type.2l: 22: 26, 27 These studies have reported high sensitivity and
specificity of STAT6 nuclear expression for solitary fibrous tumor.
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We were intrigued by the tangential observations in several of these studies as to the
presence of weak nuclear and cytoplasmic STAT6 expression in several non-solitary fibrous
tumor neoplasms. Because 1L-4/1L-13 signaling is mediated by STAT®6, and represents an
understudied, potentially targetable pathway to treat sarcomas, we wished to further
investigate the distribution of STAT6 expression in these neoplasms as a preliminary
assessment of the integrity of this pathway and its involvement in sarcomagenesis. We
therefore characterized the expression characteristics of STAT6 by immunohistochemistry
in a large array of benign and malignant mesenchymal neoplasms, including solitary fibrous
tumors, representing the largest dataset on this marker yet reported.

MATERIALS AND METHODS

Patients and tumor tissues

Acquisition of tissue specimens and clinical information and subsequent analyses were
approved by the respective Institutional Review Boards (IRB) of The University of Texas
M. D. Anderson Cancer Center (UTMDACC), Icahn School of Medicine at Mount Sinai
(ISMMS), and the University of Michigan Medical Center (UMMC).

Specimens included in the study included whole tumor sections at 4 um obtained from
UMMC and ISMMS (n= 33 and 3 respectively, including 33 solitary fibrous tumors and 3
other sarcomas), sections from a diverse array of previously published sarcoma-specific
tissue microarrays, including: soft tissue and uterine leiomyosarcomata,?8: 22 miscellaneous,
predominately complex karyotype sarcomas,30: 31 desmoid tumors,32: 33 malignant
peripheral nerve sheath tumors,34 angiosarcomas,°, alveolar soft part sarcomas, 36
epithelioid sarcoma,3” myxoid liposarcoma,38 pleomorphic liposarcoma,3? well-
differentiated/ de-differentiated liposarcoma,*% and 5 previously unpublished tumor-specific
tissue microarrays, including: solitary fibrous tumors (2 arrays, from UTMDACC and
ISMMS, respectively, including meningeal hemangiopericytomas), clear cell sarcoma, an
additional well-differentiated/de-differentiated liposarcoma array, and neurofibromatosis-
associated malignant peripheral nerve sheath tumors.

Tissue microarray construction

Tumor specific tissue microarrays were constructed at UTMDACC or ISMMS. All available
formalin-fixed, paraffin-embedded specimens from the relevant tumor type collected
between 1993 and 2010 were retrieved from UTMDACC pathology archives, as were all
available solitary fibrous tumors in the ISMMS archives from 1996-2012. Hematoxylin and
eosin (H&E)-stained sections were reviewed to confirm diagnoses, define areas of viable
tumor, and select one or more areas for inclusion in tissue microarray. For UTMDACC
micorarrays, an automated tissue microarray apparatus (ATA-27, Beecher Instruments, Sun
Prairie, WI) was used to obtain and format paired 1.2 mm punch samples from each selected
area of tumor into recipient blocks. ISMMS tissue microarray was constructed using a
manual tissue microarray apparatus (ATA-100, Chemicon International, Temecula, CA) and
paired 1 mm punch samples. H&E staining of 4 um tissue microarray sections was used to
verify all samples.
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Immunohistochemistry

Statistics

RESULTS

STAT6 immunohistochemistry was performed on all slides using antibody specific to the C-
terminus (S-20, SC-621, 1:200 dilution [Santa Cruz, Dallas, TX]) using Benchmark XT
automated staining system (Ventana/Roche, USA).21: 2226, 27 |mmunohistochemical
staining was performed using Ultraview Universal DAB detection kit (Ventana/
Roche#760-500) following the manufacturer’s instructions for antigen retrieval and
detection conditions. Sections were counterstained with hematoxylin (Cat# 790-2208
Ventana/Roche). Nuclear and cytoplasmic staining were qualitatively scored as 0 (absent to
minimal blush, or staining of < 10% of cells, any intensity), or present in = 10% of cells with
intensity scored as 1+ (weak physiologic stain equivalent to intensity seen in intratumoral
lymphocytes), 2+ (moderate overexpression) or 3+ (high level overexpression). For cases
represented on multiple tissue microarrays, or for which more than one area was sampled,
STATG scoring represented the aggregate data from all available cores. For the purposes of
data analysis, scores of 2-3+ were considered strong positive. Stains were scored twice and
those which showed discrepant reads between weak and strong (e.g. 1+, 2+) were
considered to be equivocal (Figure 1).

Comparisons between solitary fibrous tumors based on STAT6 nuclear positivity were
performed using the Mann-Whitney U-test for median case age, or 2-tailed Chi-squared test
for age-stratified data. Alpha of 0.05 was considered significant.

Tissue microarrays and whole sections comprised 2366 unique tumors/tissues, of which
STATG6 immunostain was interpretable in 2082 (88%). The other 284 cases were not able to
be scored due to loss of cores, absence of tumor tissue in cores, or staining artifact. Tissues
successfully scored for STAT6 expression included 240 solitary fibrous tumors, 1781 other
neoplasms (Table 1), and 61 non-neoplastic tissues (Table 2). In the majority of cases,
staining intensity was uniform throughout the tissue with all tumor cells showing similar
levels of nuclear and cytoplasmic expression.

Solitary Fibrous Tumors

Strong nuclear positivity for STAT6 was seen in 206/ 240 (86%) solitary fibrous tumors
(Figure 2), including 3 cases with at least focal dedifferentiation. Equivocal staining was
seen in an additional 19 cases. Strong nuclear STAT6 expression in SFT was frequently seen
in the absence of cytoplasmic expression (89/206, 43%), with only 26/205 (13%) of cases
having both 2-3+ nuclear and cytoplasmic expression. Negative to equivocal nuclear
staining for STAT6 was associated with older cases (median case age for negative 12 years
vs. 9 years positive, p=0.015). When stratified by case age (where known), 95% (39/41) of
solitary fibrous tumors resected within the past five years (<5 years old) were positive for
strong nuclear STAT6, compared to 88% (60/68) of cases =5 and <10 years of age, and only
78% (80/102) of those resected =10 years ago (p=0.027). Among cases <5 years old, there
were no differences in staining frequency or intensity between meningeal
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hemangiopericytomas (7/8 [88%] 2-3+) and solitary fibrous tumors of all other sites (42/46
[91%)] 2-3+).

Other tumors with strong STAT6 expression

Strong nuclear STATG staining was very limited in other mesenchymal tumors (4% overall),
and 36% demonstrated complete absence of nuclear STAT6.

Weak nuclear STAT6 was common in desmoid-type fibromatosis (67%) usually in
conjunction with an equivalent level of cytoplasmic expression, with equivocal positivity in
an additional 4%, and 2+ nuclear staining present in 8% of cases. All cases with strong
nuclear positivity were accompanied by weak cytoplasmic STAT6 expression (Figure 3).

Although only 2 of 173 classic undifferentiated pleomorphic sarcoma were positive for
strong nuclear STAT6 (1% of cases), a high proportion of unclassified spindle cell/
epithelioid sarcomas, (8/65, 12%) were strongly positive for nuclear STAT6. Of these eight,
two were tumors for which solitary fibrous tumors had been considered to be in the
differential diagnosis, but which lacked classical, diagnostic features. The remaining 6 cases
were all spindle cell sarcomas that were felt to be histologically incompatible with a
diagnosis of solitary fibrous tumor. Strong nuclear STAT6 in unclassified spindle cell
sarcomas was accompanied by strong cytoplasmic expression in 5/8 cases, and by 1+
cytoplasmic staining in the other 3.

Second to unclassified sarcomas, well-differentiated/ de-differentiated liposarcomas were
the next most frequent sarcoma to express strong nuclear STAT6 (49/409 cases, 12%). As
with the unclassified sarcomas, strong nuclear expression in well/de-differentiated
liposarcoma was most commonly seen in conjunction with strong cytoplasmic positivity
(26/49, 53%). Only rare cases of well-differentiated liposarcoma (6/49, 12%) displayed
strong nuclear STAT®6 in the absence of cytoplasmic expression.

Non-tumor tissues

Scar tissue was commonly seen to have at least 1+ nuclear and cytoplasmic STAT6 (12/17,
71%), with 2+ nuclear stain present in 4/17 (24%) of cases, (Figure 5, Table 2). Normal fat
showed nuclear positivity in 2/24 (8%) of cases, but was completely negative for STAT6 in
the other 18 (92%) (Table 2). Other non-neoplastic tissues including nerve and smooth
muscle from myometrium and bowel muscularis propria did not demonstrate high levels of
nuclear STATS, but frequently showed 1+ nuclear and cytoplasmic expression (16/20 cases,
80%).

Patterns of low-level STAT6 expression in mesenchymal neoplasia

In tumors with <1+ nuclear STAT6, a weak cytoplasmic blush was frequently present
(1164/1701 cases, 68%). Strong cytoplasmic stain in the absence of nuclear expression was
detected in 5 cases (<1%). Weak nuclear expression without cytoplasmic expression was
present in 122 tumors (6%), and was most common in leiomyosarcoma (44/391, 11%). Low
level nuclear and cytoplasmic staining, similar to that seen in non neoplastic inflammatory
cells was common, particularly in normal tissues (nerve, scar) as well as certain neoplasms,
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including neurofibroma, low grade fibromyxoid sarcoma, undifferentiated pleomorphic
sarcoma, epithelioid sarcoma and synovial sarcoma.

Complete absence of STATG in either nucleus or cytoplasm was seen in 418/2021 (21%) of
all cases. Nonreactivity for STAT6 was most common in alveolar soft part sarcoma (18/25,

72%), pleomorphic liposarcoma (33/55, 60%), dermatofibrosarcoma protuberans (3/6, 50%)
and myxoid liposarcoma (52/108, 48%).

DISCUSSION

Our study represents the largest dataset of mesenchymal tumors evaluated for STAT6 yet
reported, and confirms previous reports as to the specificity of high nuclear expression of
STATG for the detection of solitary fibrous tumors. Nevertheless, we also found that the
majority of mesenchymal tumors and tissues do express at least low levels of nuclear and
cytoplasmic STATS.

In solitary fibrous tumors, immunohistochemical studies for STAT6 using antibodies against
the C-terminus identify the NAB2-STAT®6 fusion protein which is localized to the nucleus,
while wild-type STAT®6 distributes evenly between the nucleus and cytoplasmic
compartments due to continuous protein shuttling. 22 41 As this phenomenon was
incompletely explored in earlier studies (Table 3),21: 22 26,27, 41 and because STAT6
signaling may play a yet-to-be-elucidated role in mesenchymal tumorigenesis, we performed
an in-depth analysis of the patterns of nuclear and cytoplasmic STAT6 in both tumors with
strong nuclear staining and those without.

Previous reports found an aggregate sensitivity of nuclear STAT6 for solitary fibrous tumors
of 98%, successfully staining 204/208 reported cases.?1: 22: 26 27. 42 Among our cases we
found an overall lower sensitivity of only 87%. However, further analysis revealed that
among cases resected within the past 5 years, STAT6 immunohistochemistry displayed 97%
sensitivity for solitary fibrous tumors, equivalent to the previously published findings. Older
cases progressively lost antigenicity over time. We therefore agree that strong nuclear
staining for STATS6 is a useful prospective diagnostic marker for solitary fibrous tumors.
Unfortunately, if using STAT6 in a retrospective analysis to confirm or re-evaluate case
diagnoses, the risk of loss of antigenicity should be kept in mind. Care must be taken to
interpret negative results carefully and to not to let a negative stain exclude the diagnosis of
solitary fibrous tumor, especially in dealing with older cases.

Doyle et al (2014) recently reported the expression of moderate-to-strong STAT6 in up to
12% of dedifferentiated liposarcomas, and determined that STAT6 expression was due to
gene locus inclusion in the 12q13~15 amplicon characteristic of this tumor.41 We found
similar rates of high nuclear STAT6 expression in both well-differentiated (14%) and de-
differentiated (8%) liposarcomas in our cohort. As with their study, nuclear expression of
STATG6 was usually seen in conjunction with an equivalent, or near-equivalent degree of
cytoplasmic staining, and is compatible with their interpretation that elevated expression is
likely to be due to amplification and subsequent overexpression of full-length STAT6.
Intimal sarcomas also possess 12q15 amplification,*3 44 and thus may rarely also express
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strong nuclear and cytoplasmic STAT6 (unpublished clinical observation by EGD).
Fortunately, most cases of atypical lipomatous tumor/ well-differentiated liposarcoma /
intimal sarcoma have histological, clinical and radiological features which allow them to be
distinguished from solitary fibrous tumors. Rarely, lipomatous solitary fibrous tumor may
mimic well-differentiated liposarcoma, while both dedifferentiated liposarcoma and intimal
sarcoma can have bizarre morphology which may be difficult to distinguish from
dedifferentiated solitary fibrous tumor without clinical information or in small biopsy
specimens. In the event of STAT6 expression in such cases, both may be distinguished from
solitary fibrous tumor by the pattern of elevated cytoplasmic and nuclear STAT®6, as well as
by the co-expression of MDM2, demonstrable by immunohistochemistry or molecular
evidence of gene amplification.

Despite the occasional presence of strong STAT6 in well/de-differentiated liposarcoma,
when taken as a whole, tumors with adipocytic differentiation and normal fat were among
the most likely tissues to be completely negative for any STAT6, with 33% of all
liposarcoma types and 75% of normal fat demonstrating absence of nuclear or cytoplasmic
STATG expression, compared to 16% of all other tumors and tissues. Although STAT6 does
not appear to be involved in regulation of normal adipogenesis,*® it is possible that
dysregulation is somehow important in the genesis of fatty malignancies. Further study is
needed.

We found high levels of nuclear +/- cytoplasmic STAT6 in 8 unclassified sarcomas and
undifferentiated pleomorphic sarcomas. Two of these cases had been considered to represent
possible dedifferentiated or atypical solitary fibrous tumors prior to the study, among other
diagnoses considered, and expressed nuclear STAT6 only. Thus, positivity for STAT6 in
these 2 cases was able to resolve the diagnostic dilemma and confirm a suspected diagnosis
of solitary fibrous tumor. The remaining 6 cases were histologically incompatible with a
diagnosis of solitary fibrous tumor, and most expressed high levels of cytoplasmic STAT6
as well as nuclear. In light of the above observations for liposarcoma, these 6 cases may also
represent previously undiagnosed de-differentiated liposarcoma or dedifferentiated solitary
fibrous tumors where conventional areas are no longer seen or sampled. Unfortunately, we
were not able to investigate further based on available information.

Nuclear STAT6 (weak or strong) was frequently seen in both desmoid tumors and scar
tissue. IL-4/1L-13 mediated signaling is actively involved in wound healing and fibrosis, and
is thought to contribute to the activation of fibroblasts.#6 Thus, the expression of increased
levels of STAT6 in scar tissue is likely part of the normal healing response. In desmoid
tumors however, the role of 11-4/IL-13 signaling is not well studied, and it is possible that
alterations in STAT6-mediated signaling may play a role in mediating the distinctive
histologic features of this scar-like neoplasm.

In conclusion, we report on the expression of STAT6 in the largest series of mesenchymal
neoplasms yet evaluated, with over 2000 tumors, representing 26 different entities. We
confirm the high sensitivity and specificity of strong nuclear STAT6 for solitary fibrous
tumors, and propose that further functional study is needed to better understand the role
STATG6 may play in the biology of liposarcomas and desmoid tumors.
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Figure 1.
Scoring of nuclear STAT6 immunohistochemical staining.

A. Score 0, complete absence of nuclear and cytoplasmic expression. B. Score 1+ nuclear,
1+ cytoplasmic weak positivity. C. Score 2+ nuclear stain, D. 3+ nuclear stain. All images at
200x
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Figure 2.
Variable STAT6 staining was seen in solitary fibrous tumors.

A-D. H&E demonstrating histologic features of representative solitary fibrous tumors with
E. negative-to-focal-weak nuclear STATS6, F. 2+ nuclear and cytoplasmic expression, G. 2+
nuclear expression, H. 3+ nuclear STAT6. All images at 200x.
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Moderate STATG6 nuclear expression may occur in desmoid tumors.
A. H&E, B. STATS6, 2+ nuclear, 1+ cytoplasmic staining. Both panels at 200x.
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Strong nuclear and cytoplasmic STAT6 expression is rarely seen in unclassified sarcomas.
A-D, H&E, E-H corresponding STATS6 stains showing strong nuclear and cytoplasmic

expression. All images at 200x.
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Figure5.
STATG expression was common in scar tissue.

A. Representative H&E, B. Representative STAT6 showing 2+ cytoplasmic and nuclear
expression. Both panels at 200x.
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Nuclear STAT6 Expression in Mesenchymal Tumors

Table 1

Diagnosis N= Nuclear expression

0-1+ Equivocal 2-3+
Solitary fibrous tumor 240 15 19 206 (86%)
Unclassified sarcoma 65 55 2 8 (12%)
ALT/WDL/DDLPS 409 359 1 49 (12%)
Desmoid Tumor 184 162 8 14 (8%)
Neurofibroma 60 57 0 3 (5%)
Clear cell sarcoma 19 18 0 1 (5%)
Myxoid liposarcoma 108 106 0 2 (2%)
Undifferentiated pleomorphic sarcoma 173 171 0 2 (1%)
Alveolar soft part sarcoma 25 25 0 0
Angiofibroma, cellular 1 1 0 0
Angiofibroma, nasopharyngeal 2 2 0 0
Angiosarcoma 66 66 0 0
DFSP +/- FS 6 6 0 0
Epithelioid sarcoma 30 30 0 0
Fibrosarcoma 3 3 0 0
GIST 26 25 1 0
Hemangioma 1 1 0 0
Leiomyoma 9 9 0 0
Leiomyosarcoma 391 391 0 0
LGFMS 6 5 1 0
MPNST 111 111 0 0
Myofibroma 1 0 1 0
Myxoma 1 1 0 0
Osteosarcoma 2 2 0 0
Pleomorphic liposarcoma 55 55 0 0
Sinonasal glomangiopericytoma 4 3 1 0
Synovial sarcoma 23 22 1 0
Total 2021 1701 35 285 (14%)

Page 16

Abbreviations: DFSP — dermatofibrosarcoma protuberans; FS — fibrosarcomatous transformation; GIST — gastrointestinal stromal tumor; LGFMS —

Low grade fibromyxoid sarcoma; MPNST — Malignant peripheral nerve sheath tumor; ALT - atypical lipomatous tumor; WDL — well-

differentiated liposarcoma; DDLPS — dedifferentiated liposarcoma.
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Table 2

STATG expression in selected non-neoplastic mesenchymal tissues

Nuclear expression
Tissue N=
0-1+ Equivocal 2-3+
Scar 17 11 2 4 (24%)
Adipose Tissue 24 22 0 2 (8%)
Bowel muscularis 4 4 0 0
Nerve 10 10 0 0
Uterine myometrium 6 6 0 0
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Table 3

Reported STAT6 Expression in Mesenchymal and Spindle Cell Neoplasms.

Tumor type

Solitary fibrous tumor

Tumors of the central nervous system
Glioblastoma

Gliosarcoma™

Hemangioblastoma

Meningeal sarcoma/unclassified meningeal tumor

Meningioma*

Tumors of the pleura/ lung/ mediastinum
Sarcomatoid lung carcinoma”
Sarcomatoid mesothelioma™

Synovial sarcoma”™

Thymoma (type A)*

Adipocytic tumors

Dedifferentiated Iiposarcoma*

Myxoid liposarcoma

Pleomorphic liposarcoma

Spindle cell Iipoma*

Well-differentiated liposarcoma
Aggressive/ malignant tumors of soft tissue
Dermatofibrosarcoma protuberans*
Desmoid tumor™

Extraskeletal myxoid chondrosarcoma
Gastrointestinal stroma tumor™
Leiomyosarcoma*

Low grade endometrial stroma sarcoma”
Low grade fibromyxoid sarcoma’

Low grade myofibroblastic sarcoma
Malignant peripheral nerve sheath tumor
Mesenchymal chondrosarcoma
Myxofibrosarcoma

Undifferentiated pleomorphic sarcoma”
Alveolar soft part sarcoma
Angiosarcoma

Clear cell sarcoma

Epithelioid sarcoma

Ewing sarcoma”™

Total number  STAT6 Positive!

208

10
12
12

98

14

86

134
46
11
14
10

40

41

56
39

23

18

70

140

12

204

o b~ O O o

o

N

o O O O O N o o o o

% Positive

98%

9%
2%

1%

o o o o
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Tumor type Total number  STAT6 Positivel % Positive
Benign soft tissue tumors
Cellular angiofibroma 10 0 0
Dermatofibroma/benign fibrous histiocytoma™ 26 1 4%
Desmoplastic fibroblastoma 5 0 0
Fibroma of tendon sheath 4 0 0
Hemangioma 25 0 0
Leiomyoma of deep soft tissue™ 2 0 0
Myofibroma/myopericytoma* 5 0 0
Neurofibroma 4 0 0
Nodular fasciitis™ 66 1 2%
Ovarian fibroma™ 2 1 50%
Schwannoma™ 43 0 0
Sinonasal glomangiopericytoma 6 0 0
Soft tissue angiofibroma* 1 0 0
Soft tissue perineurioma* 15 0 0
Total non-solitary fibrous tumors 1167 24 2%

TPositive STATS6 expression was defined as strong nuclear expression in the absence of cytoplasmic staining.

*
Indicates tumors for which combined nuclear/cytoplasmic positivity has been reported. Not all reports distinguished between this pattern and

negative stain.
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