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Abstract Sinonasal hemangiopericytoma (HPC) is a
tumor showing pericytic myoid differentiation and which
arises in the nasal cavity and paranasal sinuses. CTNNBI
mutations appear to be a consistent aberration in sinonasal
HPC, and nuclear expression of -catenin has been repor-
ted. Our aim was to evaluate the frequency of B-catenin
expression in sinonasal HPC and its histologic mimics in
the upper aerodigestive tract. Cases were retrieved from the
surgical pathology and consultation files. Immunohisto-
chemical staining for B-catenin was performed on 50 soft
tissue tumors arising in the sinonasal tract or oral cavity,
and nuclear staining was recorded semiquantitatively by
extent and intensity. Nuclear reactivity for B-catenin was
present in 19/20 cases of sinonasal HPC; 17 showed
moderate-to-strong multifocal or diffuse staining, and 2
had moderate focal nuclear reactivity. All solitary fibrous
tumors (SFT) (10/10) showed focal-to-multifocal nuclear
staining, varying from weak to strong in intensity. Most
cases of synovial sarcoma (9/10) showed nuclear B-catenin
expression in the spindle cell component, ranging from
focal-weak to strong-multifocal. No cases of myopericy-
toma (0/10) showed any nuclear B-catenin expression. [-
catenin expression is prevalent in sinonasal HPC, but is
also frequent in SFT and synovial sarcoma. Our findings
indicate that B-catenin is not a useful diagnostic tool in the
evaluation of spindle cell tumors with a prominent
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hemangiopericytoma-like vasculature in the sinonasal tract
and oral cavity, and that definitive diagnosis relies on the
use of a broader immunohistochemical panel.
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Introduction

Sinonasal hemangiopericytoma (HPC) is a rare tumor of
perivascular myoid differentiation that arises uniquely in
the nasal cavity and paranasal sinuses, and which consti-
tutes <1 % of all sinonasal tumors [1-3]. Tumors arise
most commonly in adults, affect women and men at
approximately equal frequencies, and show relatively fre-
quent local recurrence (up to 20 %) but virtually no
metastases [1-3]. Histologically, sinonasal HPC is com-
prised of uniform, bland spindled and rounded tumor cells
with ovoid nuclei and palely eosinophilic cytoplasm
arranged in sheets, whorls, or short fascicles. Tumor cells
often show concentric arrangement around thin-walled
gaping or slit-like (“HPC”) vessels, which occasionally
show perivascular hyalinization. In most cases, the over-
lying sinonasal epithelium is intact with an underlying
“Grenz” zone. Perivascular myoid differentiation is evi-
dent by immunohistochemistry, as sinonasal HPC expres-
ses SMA and HHF-35, and is typically negative for desmin,
CD34, and keratin. CTNNBI gene mutations and nuclear
expression of PB-catenin have recently been identified in
sinonasal HPC [4, 5].

Many mass lesions in the upper aerodigestive tract are
sampled by endoscopic or core needle biopsies, and
definitive diagnosis is often helpful for treatment planning.
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Spindle cell neoplasms in small biopsies may be diagnos-
tically challenging, and sinonasal HPC shows morphologic
overlap with solitary fibrous tumor (SFT), synovial sar-
coma, and myopericytoma. Our aim was to evaluate the
diagnostic utility of nuclear pB-catenin expression for
sinonasal HPC by determining the frequency of B-catenin
expression in sinonasal HPC and its histologic mimics in
the upper aerodigestive tract.

Materials and Methods

Cases were retrieved from pathology archives, and hema-
toxylin and eosin stained slides and available immunohis-
tochemical stains were reviewed to confirm diagnoses
using standardized and widely accepted criteria. There
were 20 sinonasal HPCs, 10 SFTs, 10 synovial sarcomas,
and 10 myopericytomas. All tumors were located in the
sinonasal tract or oral cavity.

B-Catenin immunohistochemistry was performed on
formalin-fixed, paraffin-embedded whole-sections using a
mouse monoclonal antibody (BD Bioscience, #610154) at
a 1:1000 dilution after antigen retrieval by citrate buffer
and pressure cook. Appropriate positive and negative
controls were used throughout. B-catenin immunostains
were scored by one author (V.Y.J.) blinded to the histo-
logic diagnosis. Nuclear B-catenin staining was scored
according to intensity (weak, moderate, strong) and extent
according to percentage of positive tumor cells (negative;
focal, <10 %; multifocal, 25-75 %; diffuse, >75 %).

Results

The clinical characteristics of the tumors in this study are
summarized in Table 1. Nuclear reactivity for B-catenin
was present in 19 of 20 cases of sinonasal HPC. Most cases

(17/20) showed moderate-to-strong multifocal or diffuse
nuclear staining, and 2 cases exhibited moderate focal
nuclear reactivity (Fig. la, b).

All cases of SFT (10/10) were positive, but nuclear B-
catenin staining patterns were more variable. Nuclear B-
catenin staining was focal to multifocal in extent, and
varied from weak to strong in intensity (Fig. 1c, d). The
majority of synovial sarcomas (9/10) showed nuclear -
catenin expression, which was present in the spindle cell
component and ranged from focal and weak to strong and
multifocal in intensity (Fig. le, f). No cases of myoperi-
cytoma showed nuclear [-catenin reactivity (0/10)
(Fig. 1g, h).

Discussion

Our findings demonstrate that the majority of sinonasal
HPC show consistent nuclear B-catenin expression (95 %),
and most cases exhibit moderate-to-strong multifocal or
diffuse nuclear staining. However, B-catenin immunore-
activity is also frequent in its morphologic mimics SFT and
synovial sarcoma, albeit staining patterns are more variable
in the latter. No B-catenin immunoreactivity was observed
in myopericytoma, which may be helpful in its distinction
from sinonasal HPC.

[-Catenin is encoded by the CTNNBI gene (on 3p21). B-
catenin is a cytoplasmic protein that interacts with the
cytoplasmic domains of E-cadherin, functioning to stabi-
lize E-cadherin in cell adhesion functions, and also acts as
a transcription factor in the Wnt signaling pathway.
Mutations in B-catenin result in its intranuclear accumu-
lation, thereby evading ubiquitination and degradation
which leads to increased transcription of Wnt pathway
target genes, which are involved in cellular proliferation
[6]. CTNNBI alterations in sinonasal HPC have been
consistently reported in exon 3, with missense mutations

Table 1 Clinical characteristics

of the study cases Tumor type

Age (years) Gender (M:F) Tumor location

Median (range)

Sinonasal HPC (n = 20)
SFT (n = 10)

Synovial sarcoma (n = 10)

Myopericytoma (n = 10)

62 (31-79) 11:9 Sinonasal [20]
59 (31-80) 5:5 Sinonasal [4]
Oral cavity [6]
37 (1-73) 3.7 Sinonasal [4]
Orbit [1]
Oral cavity [2]
Hypopharynx [3]
46 (11-64) 4:6 Sinonasal [2]

Oral cavity [8]

HPC, hemangiopericytoma; SFT, solitary fibrous tumor
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Fig. 1 Nuclear B-catenin
staining was present in the
majority of sinonasal HPC. B-
catenin expression was most
frequently moderate-to-strong
and multifocal or diffuse

(a H&E, b B-catenin). SFT
showed consistent nuclear -
catenin expression, although
staining intensity and extent
were more variable, ranging
from focal to multifocal in
extent and weak to strong in
intensity (¢ H&E, d B-catenin).
Frequent nuclear B-catenin was
observed in synovial sarcomas;
B-catenin expression ranged
from focal and weak to strong
and multifocal in staining

(e H&E, f B-catenin). No
nuclear B-catenin expression
was observed myopericytoma
(g H&E, h B-catenin)

affecting codons 32, 33, 34, 35, 37, and 45 [4, 5]; mutations
affecting positions 3245 of the amino-terminal region
disrupt phosphorylation-dependent degradation of B-cate-
nin [6]. Numerous other tumor types harbor CTNNBI
mutations, most frequently desmoid-type fibromatosis
[7, 8] as well as salivary basal cell adenoma [9],

pilomatricoma and pilomatrix carcinoma [10], hepatocel-
lular carcinoma [11], colorectal carcinoma [12], medul-
loblastoma [13], endometrial adenocarcinoma [14], Wilms
tumor [15], and adrenocortical carcinoma [16].

Sinonasal HPC shares the features of a uniform spindle
and ovoid cell population and HPC-like vessels with SFT,
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synovial sarcoma, and myopericytoma. Frequent nuclear [
catenin expression was observed in SFT and synovial
sarcoma, which may possibly be secondary to Wnt path-
way activation, although CTNNBI mutations are not
characteristic of these entities. SFT occurs infrequently in
the sinonasal tract, and is comprised of uniform spindled
and ovoid tumor cells having little cytoplasm and poorly
defined cell borders; HPC-like vessels are typical. The
diagnosis of SFT can be facilitated by recognition of its
characteristic “patternless grown pattern” in which tumor
cells are arranged haphazardly with variably prominent
hyaline stromal collagen. The seemingly specific NAB2—
STATG6 fusion gene has been identified in SFT; this fusion
gene results from inversion of the two genes on chromo-
some 12q13 [17, 18] and results in STAT6 overexpression.
SFT typically shows strong and diffuse cytoplasmic CD34
positivity and nuclear STAT6 expression [19, 20]; focal
positivity may be observed for SMA, EMA, desmin, S-100,
and cytokeratin (unpublished personal observations). -
catenin expression has previously been reported in SFT
[21-23], although the mechanism for Wnt pathway acti-
vation remains to be elucidated.

Synovial sarcoma is characterized by uniform spindle
cells arranged in cellular sheets and fascicles; tumor cells
have overlapping ovoid nuclei with palely eosinophilic
cytoplasm and indistinct cells borders. Although wiry stro-
mal collagen and HPC-like vessels are characteristic of
synovial sarcoma, the fascicles are longer and more cellular
than those in sinonasal HPC. Synovial sarcoma may also
show prominent stromal hyalinization and calcifications.
Biphasic examples of synovial sarcoma can be recognized by
foci of epithelial/glandular differentiation. Synovial sar-
coma shows positivity for TLE1 [24] and epithelial markers
cytokeratin and EMA, even in the spindle cell component,
but does not typically express SMA or HHF-35. Similar to
prior studies [22, 25], we observed frequent [B-catenin
expression in synovial sarcoma. Synovial sarcoma is char-
acterized by translocation t(X; 18)(p11; q11) [26], resulting
in SSI8 gene rearrangement with one of three SSX gene
fusion partners (SSX/, SSX2, or SSX4); SS18-SSX activation
of the Wnt signaling pathway has been demonstrated using
in vitro and in vivo studies [27-29].

Myopericytoma (including myofibroma) is a benign
tumor of perivascular/pericytic differentiation, and appears
as a well-circumscribed nodular or lobular growth of uni-
form spindle or ovoid cells showing frequent perivascular
concentric growth around HPC-like vessels. Myopericy-
toma shows variable cellularity and a collagenous or
sometimes myxoid stroma, and may also show bulging
subendothelial proliferation of tumor cells within vessels
walls. Consistent genetic alterations have not been identi-
fied in myopericytoma, apart from a unique variant char-
acterized by translocation t(7; 12)(p22; q13) which results
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in ACTB-GLII fusion [30-32] and a report of BRAF
V600E mutations in a subset of myopericytomas [33].
Similar to a prior report [34], nuclear B-catenin expression
is consistently absent in myofibroma and is useful in the
distinction between sinonasal HPC and myopericytoma.

In summary, B-catenin is frequently positive in sinonasal
HPC and its morphologic mimics SFT and synovial sarcoma,
but is negative in myopericytoma. B-catenin in sinonasal
HPC is secondary to CTNNBI exon 3 missense mutations,
and the variable patterns of B-catenin expression in SFT and
synovial sarcoma may possibly be secondary to alternative
mechanisms of Wnt pathway activation. Certain morpho-
logic features may be helpful in distinguishing sinonasal
HPC from SFT, synovial sarcoma, and myopericytoma,
although evaluation may be more challenging in small
biopsies. Our findings indicate that B-catenin alone is not a
useful diagnostic tool in the evaluation of spindle cell tumors
with a prominent hemangiopericytoma-like vasculature in
the sinonasal tract and oral cavity, and the diagnostic eval-
uation should include a broader immunohistochemical
panel.
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