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Expression of PAX3 Distinguishes Biphenotypic Sinonasal
Sarcoma From Histologic Mimics
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WHO classification of tumo

paranasal sinuses and skull

Carcinomas
Keratinizing squamous cell carcinoma
Non-keratinizing squamous cell carcinoma
Spindle cell squamous cell carcinoma
Lymphoepithelial carcinoma
Sinonasal undifferentiated carcinoma
NUT carcinoma
Neuroendocrine carcinomas
Small cell neuroendocrine carcinoma
Large cell neuroendocrine carcinoma
Adenocarcinomas
Intestinal-type adenocarcinoma
Non-intestinal-type adenocarcinoma

Teratocarcinosarcoma

Sinonasal papillomas

Sinonasal papilloma, inverted type
Sinonasal papilloma, oncocytic type
Sinonasal papilloma, exophytic type

Respiratory epithelial lesions
Respiratory epithelial adenomatoid hamartoma
Seromucinous hamartoma

Salivary gland tumours
Pleomorphic adenoma

Malignant soft tissue tumours
Fibrosarcoma

Undifferentiated pleomorphic sarcoma
Leiomyosarcoma

Rhabdomyosarcoma, NOS

Embryonal rhabdomyosarcoma

Alveolar rhabdomyosarcoma

Pleomorphic rhabdomyosarcoma, adult type
Spindle cell rhabdomyosarcoma
Angiosarcoma

8071/3
8072/3
8074/3
8082/3
8020/3
8023/3*

8041/3
8013/3

8144/3
8140/3

9081/3

8121/1
8121/1
8121/0

8940/0

8810/3
8802/3
8890/3
8900/3
8910/3
8920/3
8901/3
8912/3
9120/3

9045/3*

~ Synovial sarcoma

Jual/s

1dSd E CaVity,

Jdaic

Borderline /low-grade malignant soft tissue tumours

Desmoid-type fibromatosis
Sinonasal glomangiopericytoma
Solitary fibrous tumaour

Epithelioid haemangioendothelioma

Benign soft tissue tumours
Leiomyoma

Haemangioma
Schwannoma

Neurofibroma

Other tumours

Meningioma

Sinonasal ameloblastoma
Chondromesenchymal hamartoma

Haematolymphoid tumours
Extranodal NK/T-cell lymphoma
Extraosseous plasmacytoma

Neuroectodermal/melanocytic tumours
Ewing sarcoma/ primitive neuroectodermal
tumour

Olfactory neuroblastoma

Mucosal melanoma

The morphology codes are from the International Classification of Diseases

8821/1
9150/1
8815/1
9133/3

8890/0
9120/0
9560/0
9540/0

9530/0
9310/0

9719/3
9734/3

9364/3
9522/3
8720/3

for Oncology _(ICD—O) [776A}. Behaviour is coded /0 for benign tumours;
”. for unspecmedt borderline, or uncertain behaviour; /2 for carcinoma in
situ and grade Il intraepithelial neoplasia; and /3 for malignant tumours.

The classification is modified from the previous WHO classification, taking

into account changes in our understanding of these lesions.

*These new codes were approved by the IARC/WHO Committee for ICD-O.
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biphenotypic sinonasal sarcoma
malignant peripheral nerve sheath
tumor

monophasic synovial sarcoma
spindle cell rhabdomyosarcoma
(RMS)

solitary fibrous tumor

sinonasal hemangiopericytoma
cellular schwannoma

alveolar RMS




INTRODUCTION

WWEBIEJZEEPYE ( Biphenotypic Sinonasal Sarcoma )
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» Lewis JT, Oliveira AM, Nascimento AG, et al. Low-grade sinonasal sarcoma with
neural and myogenic features: a clinicopathologic analysis of 28 cases. Am J Surg
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Genetic profile

» PAX3 -MAML3 gene
fusion

»PAX3 -FOXO1 gene
fusion

»PAX3 -NCOAT gene
fusion

gate spindle cells arrayed in long intersecting fascicles:
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Fig.m‘l.3 Biphenotypic sinonasal sarcoma. A Uniform, elon

the nuclei show pale chromatin and punctate nucleoli without significant pleomorphism. B Focal rhabdomyoblastic
differentiation is seen in a minority of biphenotypic sinonasal sarcomas. C S100 immunostaining often shows a spotty
or patchy staining pattern. D Infiltration of sinonasal bones is a frequent finding.
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Recurrent PAX3-MAML3 fusion
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Biphenotypic sinonasal sarcoma (SNS) is a newly described y mawmL3] . 3 ] p
tumor of the nasal and paranasal areas. Here we report a 1234567 2 34 5 58 407
.. PAX3-MAML3 £ 1
recurrent chromosomal translocation in SNS, t(2;4)(q35;931.1), ¢ E 3
resulting in a PAX3-MAMLS3 fusion protein that is a potent 2 E 7 3
transcriptional activator of PAX3 response elements. The SNS o
0

phenotype is characterized by aberrant expression of genes
involved in neuroectodermal and myogenic differentiation,
closely simulating the developmental roles of PAX3.
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(K NDHEEEE ( malignant peripheral nerve sheath tumor )
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BIRRTE ( Synovial sarcoma )
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ISZIELFEIERMEE ( solitary fibrous tumor )
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S =RIMEIMNRMBEEE ( sinonasal hemangiopericytoma )
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PAX3
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PAX8
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ORIGINAL ARTICLE

Pan-Trk Immunohistochemistry Is an Efficient and Reliable
Screen for the Detection of NTRK Fusions

Jaclyn F. Hechiman, MD.* Ryma Benayed PhD,* David M. Hyman, MD,T Alexander Drilon, MD, 7
Ahmet Zehir, PhD® Denise Frosing, BS,* Maria E. Arcila, MD* Snjezana Dogan, MD*
David S. Klimstra, MD,* Mare Ladanyi, MD.* and Achim A. Jungbluth, MD*

Abstract: Activating ncurolrophic lyrosing receplor  kinase

enurotrophic tyrosine kinase receptor (NTRK) 1s a
family of 3 proto-oncogenes including NTRKT,

(NTRD) 1 Trk
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and 20 cases negative for N TRK Nusions on Archer, OF 23 cases
with NTRK rearrangements, 15 had known activating fusions.
Archer detected Tosion transcripts in 6 of 8 novel NTRK re-
arrangements of uncertain Tunctional sigmilicance. Pan-Trk THC
was positive in 20 of 21 cases with NTRK lusion transcripls
confimmed by Archer. The discordant negative case was a mis-
match repair- delicient colorectal carcinoma with an ETV6-
NTRK3 Tusion. All 20 additional Archer-negative cases had
concordant pan-TREK THC results. Pan-Trk ITC sensitivity and
specilicity lor transcribed NTRK lusions was 95.2% and 100%,
respectively. All positive THC cases had cyloplasmic staining
while the lollowing fusion pariner-specilic patlerns were dis-
covered: all 5§ LMNA-NTRK/! lusions displaved nuclear mem-
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Screening NTRK fusions 15 usually done on a molec-
ular level and can be achieved with next-generation
sequencing (NGS) of DMNA, or targeted RNA testing.
However, molecular analyses are shll expensive, comparable
time-consuming and samphling error or nucleic acid degra-
dation can pose a technical risk. Immunohistochemistry
(IHC) 15 a well estabhshed method, usually less expensive
and fast compared with current molecular tests. Here, we
mvestigate pan-Trk IHC as a faster and more tissue-efhcient
method to wdentify NT'RK fusions.
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MATERIALS AND METHODS

MBS

>15 BSNS

» malignant peripheral nerve sheath tumor(MPNST)
» monophasic synovial sarcoma

> spindle cell rhabdomyosarcoma (RMS) - 1043
» solitary fibrous tumor(SFT)

» sinonasal hemangiopericytoma(HPC)

> cellular schwannoma o
> 10 alveolar RMS
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MATERIALS AND METHODS

IHC

® PAX3 monoclonal antibody (clone 274212, Fisher Scientific, Pittsburgh, PA)
® PAX8 polyclonal antibody ( Proteintech, Chicago, IL)
® pan-TRK monoclonal antibody (clone EPR17341, Abcam, Cambridge, MA)

FISH

oA : 9fIBSNS R 152 HAs4HIRMS
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RESULTS

TABLE 1. PAX3 and Polyclonal PAX8 Staining in BSNS and its
Histologic Mimics

n/N (")
PAX3 PAXS
BSNS 15/15 (100) 15/15 (100)
MPNST 0/10 (0) 7/10 (70)
Monophasic synovial sarcoma 0/10 (0) 1/10 (10)
SFT 0/10 (0) 1/10 (10)
Sinonasal HPC 0/10 (0) 2/10 (20)
Cellular schwannoma 0/10 (0) 3/10 (30)
Spindle cell RMS 1/10 (10) 1/10 (10)
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RESULTS

FIGURE 3. PAX3 rearrangement was confirmed in all 9 BSNS
cases tested. FISH analysis showing separate green, telomeric
PAX3 and red, centromeric PAX3 signals.
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FIGURE 4. All 15 cases of B5NS showed nuclear expression of PAX3. BSNS from the nasal cavity mass of a 44-year-old woman (A,
hematoxylin and eosin [H&E]), which had PAX3 rearrangement and diffuse and strong nuclear PAX3 expression (B). A PAX3-

rearranged BSNS from the nasal cavity of a 33-year-old woman (C, H&E) showing diffuse and moderate PAX3 expression (D). The
PAX3 status was unknown in this nasal cavity mass from a 37-year-old woman (E, H&E), which showed strong and diffuse PAX3

staining (F). This BSNS from the maxillary sinus of a 38-year-old woman was originally diagnosed as MPNST (G, H&E), and was
confirmed to have both PAX3 rearrangement and PAX3 expression (H).
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FIGURE 5. Among histologic mimics, PAX3 expression was seen in a single case of spindle cell RMS (A, hematoxylin and eosin; B,
PAX3), which was confirmed to have strong diffuse MyoD1 expression (C).
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FIGURE 6. PAX8 expression was frequent in BSNS, as illustrated in this case from the nasal cavity of a 36-year-old man (A,

hematoxylin and eosin; B, PAXS8).
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FIGURE 7. MPNST (A, hematoxylin and eosin; B, H3K27me3) was consistently negative for PAX3 (C), but showed frequent PAXB
expression (D).
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FIGURE 10. Cytoplasmic expression of
pan-TRK was seen in most (12/14)
cases of BSNS.




DISCUSSION

malignant : :
peripheral nerve monophasic synovial
sheath tumor \ . sarcoma
+5-100 . SOX10 . / ‘EMA, TLE1/
H3K27me3 *SMA, desmin, and
PAX3 PAX3
*SS18 rearrangement
spindle cell - solitary fibrous
rhabdomyosarcoma / \ tumor
(RMS) - .

characteristic
"PAX3. MyoD1 “patternless pattern
*molecular testing *STAT6 and PAX3




DISCUSSION

sinonasal
hemangiopericytoma \
CTNNB1 mutations
*[3-catenin

cellular schwannoma
*unencapsulated in the
sinonasal tract /
*not infiltrative
«SOX10 ( +)
PAX3 (-)

alveolar RMS

*PAX3 and PAXY
rearrangement
*PAX3-FOXO1 and
PAX3-NCQOAT1 fusion
*PAX2 (100%),

PAXS (7.1-67%)

PAX8 (35.4%)

Pan-TRK
tumors with NTRK
fusion genes




CONCLUSION

® PAX3 immunohistochemistry is a useful diagnostic marker for BSNS, and

enables distinction from its morphologic mimics with high sensitivity and
specificity.

® PAXS8 has much lower specificity (75%) for BSNS and should be interpreted
with caution in the context of other immunohistochemical markers.

® evaluating a low grade spindle cell neoplasm in the sinonasal tract
SMA, desmin,S-100, SOX10, and PAX3 .
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