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Abstract

Most hemangiopericytomas in somatic soft tissue are now reclassified as
solitary fibrous tumors (SFTs), except for Sinonasal hemangiopericytomas
(SNHPCs). Morphologically typical SFTs do not infrequently occur in the
head and neck region, including the sinonasal cavity, and usually can be
diagnosed with certainty by typical morphology and CD34 immunoreactivity.
SNHPCs are low grade spindle cell tumors occurring in the sinonasal cavity.
They morphologically overlap with, but are not completely identical to, SFTs
with variable CD34 reactivity and traditionally are regarded as an entity distinct
from soft tissue hemangiopericytomas. Nuclear STAT6 expression due to a
highly recurrent, tumor specific NAB2-STAT6 fusion has been recently used
as a diagnostic marker specific for SFTs. However, only limited SNHPCs have
been evaluated for STAT6 expression. We examined a cohort of sinonasal
hemangiopericytomas with STAT6 immunohistochemistry using archived
paraffin-embedded tissue and found that one quarter to one third of SNHPCs
would be reclassified as sinonasal solitary fibrous tumors (SNSFTs) according
to their STAT6 immunoreactivity. Many of these SNSFT cases were negative
for CD34, demonstrating the limited utility of this marker in the diagnosis of
SNSFTs. SMA staining showed an inverse correlation with STAT6 staining,
highlighting most cases of SNHPCs. Thus, by using STAT6 as a diagnostic
marker, the incidence of SNSFTs appears to be higher than previously thought.
However, the majority of the SNHPCs still appear to STAT6 negative, supporting
an entity distinct from SFTs. STAT6 immunohistochemistry is likely to resolve
the vast majority of equivocal cases between SNHPC and SNSFT within the
differential diagnosis.
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Introduction NAB2-STAT6 translocation in SFTs [3,4].

Soft tissue type SFTs can occur in the head and neck region
and sinonasal cavity and show certain morphologic overlap with
SNHPCs. However, unlike soft tissue hemangiopericytomas,
sinonasal hemangiopericytomas (SNHPCs) and sinonasal solitary
fibrous tumors (SNSFTs) are still regarded as different entities, with
the former representing lesions that are less prone to malignant
transformation and metastasis. One recent study used a small cohort
of cases of SNHPCs and SNSFTs and demonstrated STAT6 nuclear
staining and the presence of the NAB2-STAT6 translocation only in

Sinonasal hemangiopericytomas (SNHPCs), also known as
glomangiopericytomas, are thought to be mesenchymal lesions of
perivascular glomus-like myoid cell origin [1,2]. These lesions are
relatively rare and commonly occur in the nasal cavity, and less often
in the paranasal sinuses. While metastasis is extremely uncommon,
they can be locally recurrent and are managed with surgical resection.
SNHPCs commonly express smooth muscle actin and may show
focal or patchy CD34 positivity.

The term hemangiopericytomoa was originally used to name
a group of spindle cell tumors in the soft tissue, most of which are
now known as solitary fibrous tumors. These two lesions were once
regarded as distinct diagnoses, but are now understood to be a single
entity of fibroblastic rather than pericytic origin, existing along a
morphologic spectrum [2]. CD34 has been routinely used as a marker
of SFTs for many years, however recent studies have identified a more
sensitive and specific marker, STAT6, which demonstrates a nuclear
staining pattern, reflective of a highly recurrent, characteristics

cases of SNSFTs and not SNHPCs, suggesting that unlike soft tissue
lesions, these entities are not equivalent [5]. We set out to examine
a larger retrospective cohort of cases to further investigate the
distinctness of SNHPCs and role of STAT6 immunohistochemistry
in establishing a diagnosis of SNHPCs vs. SNSFTs, with particular
emphasis on equivocal cases.

Materials and Methods
Archived paraffin embedded tissue blocks of sinonasal HPCs
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Figure 1: Nuclear STAT6 staining leads to reclassification of a subset of
sinonasal hemangiopericytomas (SNHPC) to sinonasal solitary fibrous
tumors (SNSFT). The case on the right shows diffuse strong nuclear staining
for STATS.

biopsied or excised at the Hospital of the University of Pennsylvania
from 2008-2014 were identified (n=11). Four cases of sinonasal SFTs
were also included for comparison. The original diagnoses were made
on the basis of morphology and immunohistochemical staining
results, in particular CD34 and SMA staining. STAT6 staining had

not been performed prior to this study. Hematoxylin and eosin
slides were reviewed and a representative section of the lesion
was selected for immunohistochemical staining. STAT6 nuclear
expression was evaluated immunohistochemically on paraffin section
on Leica Autostainer Bond III (STAT6 polyclonal antibody, Santa
Cruz Biotechnologies, S-20 sc-621, 1:200 dilution). Prior reports
and immunostains performed at the time of the diagnosis were also
reviewed for expression of other immunohistochemical markers,
in particular, CD34 and SMA. This study was approved by the
institutional review board.

Results and Discussion

Of the 11 cases of sinonasal HPCs, 3 (27%) cases demonstrated
diffuse STAT6 nuclear positivity (Figure 1; Table 1). All of these
cases were also CD34 negative. Of the remaining eight cases of HPCs,
three cases (38%) demonstrated focal to diffuse CD34 positivity. All
four cases of sinonasal SFTs demonstrated diffuse STAT6 nuclear
positivity, only two of which also were positive for CD34. After
reclassification, only 2 of 7 (28%) SNSFTs were CD34 positive. In
cases where SMA had been performed, SMA was negative or focal
in cases of SNSFT's and was positive in cases of SNHPCs following
reclassification. STAT6 cytoplasmic staining was noted in five of 7
cases of SNHPCs. Clinical follow-up of all patients, ranging from 6
months to 5 years, showed no evidence of recurrence either clinically
or radiologically regardless of diagnosis.

In contrast to prior studies, our study shows STAT6 nuclear
reactivity in 27% of previously diagnosed SNHPCs. As NAB2-STAT6
translocation is a highly recurrent and highly specific event in SFTs,
STATG6 nuclear expression has been used as a new diagnostic standard
for SFT regardless of CD34 reactivity. Therefore, it is logical to regard
these three STAT6 positive, CD34 negative SNHPCs as SNSFTs
instead of SNHPCS with STAT6 nuclear reactivity. This finding

Table 1: Classification of cases of sinonasal hemangiopericytomas (SNHPCs) and sinonasal solitary fibrous tumors (SNSFTs) and results of immunohistochemical

studies. ND=Not Done.

Immunohistochemistry

Case No. Age Sex Original Diagnosis Final Diagnosis STAT6 CD34 SMA BCL2 CD99 S100
1 54 M SNHPC SNHPC Negative Negative Positive Focal Focal Focal
2 53 M SNHPC SNHPC Negative Focal ND ND ND ND
3 32 F SNSFT SNSFT Positive Negative Negative ND ND Negative
4 26 F SNHPC SNHPC Cytoplasmic Negative ND ND ND ND
5 75 M SNSFT SNSFT Positive Positive ND ND ND Negative
6 70 M SNHPC SNHPC Cytoplasmic Negative Focal Focal Positive Negative
7 67 M SNSFT SNSFT Positive Negative ND ND ND ND
8 43 M SNHPC SNHPC Negative Negative Positive Positive ND Negative
9 41 F SNHPC SNSFT Positive Negative Negative Positive ND Negative
10 62 F SNHPC SNSFT Positive Focal Focal Positive ND Negative
11 57 M SNHPC SNHPC Cytoplasmic Negative Positive ND ND ND
12 55 M SNHPC SNHPC Cytoplasmic Positive ND ND ND Negative
13 58 F SNSFT SNSFT Positive Positive Negative ND ND Negative
14 66 F SNHPC SNHPC Cytoplasmic Neg Positive ND ND Negative
15 66 F SNHPC SNHPC Negative Positive ND ND ND ND
16 75 M SNHPC SNSFT Positive Positive Negative Positive Positive Negative
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implicates that CD34 reactivity is low (28%) in SNSFTs and could
be up to 38% in SNHPCs. When CD34 is negative, SNSFTs have the
potential for misclassification as SNHPCs. The diagnostic utility of
CD34 staining is, therefore, limited in differentiating SNSFT's from
SNHPCs. As STAT6 immunohistochemistry becomes available, the
incidence of SNSFTs would be expected to increase as more SNSFT's
could be correctly diagnosed by STAT6. Conversely, SMA staining,
when performed, correlated well with SNHPCs (all cases showed
some degree of positivity) and were either negative or only seen
focally in SNSFTs. Recent studies of SNHPC:s also suggest that beta-
catenin is another new potential diagnostic marker for this entity
[6,7], and though this stain was not performed in this retrospective
analysis, we anticipate it would perform in a similar manner to SMA.

Interestingly, cytoplasmic staining for STAT6 was seen in a
subset of cases of SNHPC:s. This finding has been reported in a survey
of mesenchymal lesions, and its significance is currently unknown
[8]. It is important to note that only nuclear positivity is diagnostic
of SFTs, and that cytoplasmic staining is an important pitfall in the
interpretation of STAT6 immunohistochemistry.

After reclassification using STAT6 as diagnostic marker, 72%
(8/11) of previously diagnosed SNHPCs were still negative for
STATS, which is significantly less frequent than that of soft tissue
HPCs, indicating SNHPCs are not simply SFTs in the sinonasal
tract, and supporting the notion that SNHPC, though its incidence
is lower than what we expected after excluding CD34 negative SFT
by STATS, is a distinct entity from SNSFT. Along those lines, these
findings may reflect the postulated different cells of origin of these
two lesions, the perivascular myoid cell or pericyte (in the case of
HPCs) and mesenchymal fibroblast cells (in the case of SFTs). To
complicate matters further, it has been noted that different fusion
variants of the NAB2-STAT6 translocation are associated with
different morphologies as well as different clinical outcomes, at least
with respect to pleuropulmonary SFTs and deep-seated tissue SFT's
[9]. It would be interesting to see where SNSFTs fall in this spectrum.

Conclusion

In conclusion, SNSFTs appear to have the same characteristic
STATS6 nuclear reactivity as their soft tissue counterparts and a higher

incidence than previously thought, due to their higher incidence of
CD34 negativity. Unlike in the soft tissue, SNHPCs appear to be
distinct from SNSFTs. STATS stain is, therefore, essential to further
differentiate SFTs from HPCs in the sinonasal tract. The clinical
relevance of this distinction requires further study, as the case in our
studies all showed no evidence of recurrence regardless of diagnosis.
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