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The Milan System 2.0 and
Salivary Gland FNA

* Three main take-home messages:

— 1) There is a significant clinical role for salivary
gland FNA to guide patient management

— 2) The Milan System 2.0 provides a standard
means for reporting FNA results

— 3) Ancillary studies can significantly improve the
accuracy of FNA and improve patient care!

..Some Background to Salivary Gland FNA




SALIVARY GLAND NEOPLASIA

¢ Tumors: M e
« 0.4-13.5 per 100,000
people (uncommon)
Older adults, females,
parotid gland
Approx. 75% are
benign
Carcinomas include
highly aggressive lethal MaUsoie | /'
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FNA vs Core Biopsy

Major limitation is inability to assess for invasion

FNA Core Biopsy

; ROSE 1 hr 1-2 days
Multiple FNA sampling Limited sampling

No risk of needle track Needle track seeding & nerve
seeding or nerve damage injusry are considerations

Material for ancillary studies
may be limited

SALIVARY GLAND FNA:
How effective is it?

Diagnostic Accuracy of Fine Needle Aspiration Biopsy in Preoperative
Diagnosis of Patients With Parotid Gland Masses

JOSE F. CARRILLO, s,'* RENE RAMIREZ, vo,' LORENA FLORES, w,” MARGARITA C. RAMIREZ-ORTEGA, o,
MYRNA D. ARRECILLAS, \m,‘_ MARGARITA IBARRA, so,” RITA SOTELO, mp,*
SERGIO PONCE-DE-LEON, mp,” anp LUIS F. ONATE-OCANA, wip”

Effectiveness of Cytomorpholo
» Overall Sensitivity: 86-100%
» Overall Specificity: 48-94 %

» Frozen section and FNA are complimentary —
» Improved accuracy when both are used




SALIVARY GLAND FNA:

How does it impact clinical management?

Rationale for FNA:

—Guide the clinical management/pre-op
strategy:

Non-neoplastic Clinical follow-up
» Benign tumor/low-grade carcinoma Limited resection
» Metastatic disease to parotid LNs LN resection

» Lymphoma Heme-Onc referral

Reporting System for
Salivary Gland FNA

Why do we need a new
for salivary
gland cytology?




Salivary Gland FNA:
Diagnosis, Reporting, Management

Salivary
Gland
FNA

FNA Diagnosis

Ancillary Studies
to increase
specificity

Clinical
Management
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Milan 24 Edition:
Salivary Gland FNA and Imaging

Chapter 9. Drs. Lazor and Garratt,
Dept. Radiology, Univ. of Pennsylvania

! b Imaging of
e e MUcoepidermoid
— _— carcinoma

e

Worldwide Publications
Related to the Milan System

related to the Milan System

Source Countries include: Belgium, China,
Czech Republic, England, Finland, France,
India, Iran, Italy, Japan, Jordan, Korea,
Portugal, USA, and others!

Most confirm calculated ROMs associated
with each diagnostic category




Growing Acceptance by
Practicing ENT Clinicians

Management of Salivary Gland Malignancy:
ASCO Guideline

Jessica L. Geiger, MD"; Nofisat Ismaila, MD? Beth Beadle, MD, PhD?; Jimmy J. Caudell, MD, PhD*; Nicole Chau, MD®;
- Daniel Deschler, MD®; Christine Glastonbury, MBBS’; Marnie Kaufman®; Eric Lamarre, MD*; Harold Y. Lau, MD?; Lisa Licitra, MD'®*%;
| Michael G. Moore, MD'?; Cristina Rodriguez, MD'?; Anna Roshal, MD'*; Raja Seethala, MD'®; Paul Swiecicki, MD'®; and Patrick Ha, MD’

Milan system for reporting salivary gland cytopathology:
Adoption and outcomes in a community setting

Samih J. Nassif MD(he/him)' © | AliR. Sasani MS(he/him)*©® |
Garrey T. Faller MD(he/him)® | Jennifer L. Harb MD(she/her)" |
Jagdish K. Dhingra MD(he/him)**

A Call for Universal Acceptance of the Milan System for Reporting
Salivary Gland Cytopathology

Eric Barbarite, MD ©&; Sidharth V. Puram, MD, PhD ©; Adeeb Derakhshan, MD ©;
Esther D. Rossi, MD, PhD; William C. Faquin, MD, PhD; Mark A. Varvares, MD 201 9

The Milan System for
Reporting Salivary Gland Cytopathology:

Non-
Diagnostic
Non
Neopla

Salivary Gland FNA

Suspicious
for
Malignancy

Neoplasm: Neoplasm:
SUMP Benign




The Milan system for reporting salivary gland cytopathology:
A comprehensive review of the literature

Jalal B. Jalaly MBBS, MS* | Sahar J. Farahani MD, MPH? | Zubair W. Baloch MD, PhD*!

* Calculated ROM’s in Second Edition:
— Non-Diagnostic 15%
— Non-Neoplastic 11%
— AUS 30%
— Neoplasm: Benign <3%
— Neoplasm: SUMP REYZ
— Suspicious 83%
— Malignant >98 %

Some examples of the different
Milan 2.0 categories




How would you diagnose this FNA?
50 yo female with a 2 cm right parotid mass.

Milan System for Salivary Gland Cytopathology

“Normal” salivary gland elements-

Non-Neoplastic
AUS

Neoplasm: Benign
Neoplasm: SUMP

Suspicious for
Malignancy

Malignant




Non-Diagnostic

- Insufficient quantitative and/or qualitative cellular
material for a cytologic diagnosis

*Repeat sampling using U/S or CT guidance

50 yo woman
with parotid
gland stone




Milan System for Salivary Gland Cytopathology
Non-neoplastic lesion — Sialolithiasis with
acute & chronic inflammation

Non-Diagnostic

AUS
Neoplasm: Benign
Neoplasm: SUMP

Suspicious for
Malignancy

Malignant

-Specimens lacking evidence of a neoplastic process:

* Reactive lymph nodes
A subset will need surgical excision to exclude a poorly
sampled neoplasm.




80 yo male with a
4 cm left parotid mass.

Milan System for Salivary Gland Cytopathology
Metastatic keratinizing SCC (cutaneous) to parotid LN

Non-Diagnostic
Non-Neoplastic
AUS

Neoplasm: Benign
Neoplasm: SUMP

Suspicious for
Malignancy




Malignant

. Aspirates which are diagnostic of
malignancy.

» Sub-classify into specific types and grades of
carcinoma

 "Other" malignancies: lymphomas,
sarcomas, metastases from skin

MALIGNANT CATEGORY

* 1) Classic cytologic features of a particular SG cancer
(includes selected low-grade cancers)

e 2) Overt malignant features (high-grade cancers)
* 3) IHC or molecular is diagnostic of cancer




An Important Component of the
Malignant Category is the

* Will influence the extent of surgery
— Radical resection vs limited resection
— Frozen sections to confirm NEGATIVE
margins
— Neck dissection
— Nerve sacrifice

' Malignant: High-Grade Carcinoma
*s' B Coe T G, R AR e




Malighant

LG Mucoepidermoid Carcinoma

Malighant

HG B-Cell Lymphoma




30 yo female with a
1.5 cm right parotid mass.

Milan System for Salivary Gland Cytopathology

“Classic” pleomorphic adenoma

Non-Diagnostic
Non-Neoplastic
AUS

Neoplasm: SUMP

Suspicious for
Malignancy

Malignant




Neoplasm: Benign

= This category will include cases of PA, WT, lipoma, schwannoma,
others




Milan System for Salivary Gland Cytopathology

Non-Diagnostic
Non-Neoplastic
AUS

Neoplasm: Benign

Suspicious for Malignancy
Malignant

Acinic Cell Carcinoma:
DOG1+, SOX10+, NR4A3+

ion of NR4A3 i istry (IHC) and
in situ i d with

ane i
DOG1 THC for Fina Needle Aspiration Diagnosis of Acinic Coll
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For FNA to be competitive as a
diagnostic test, we strive to shift
cases from
to the
categories.

Neoplasm: SUMP

ii) Salivary Gland Neoplasm of Uncertain Malignant Potential.
= Diagnostic of a neoplasm; however, a diagnosis of a specific entity
cannot be made.




Basal Cell Adenoma is a
Classic Example of SUMP

Salivary Gland FNA and Ancillary Markers

Salivary Gland FNA: New Markers and New Opportunities
for Improved Diagnosis

Mare P Pusztaszeri, MD': Joaquin J. Garcia, MD?: and William C. Faquin, MD, PhD**

* Improvements in IHC and molecular testing will
assist the Milan System 2.0 and salivary gland FNA.

» Used judiciously on a case-by-case basis
e Cell blocks help to address this!




Increasing Availability of Molecular
Markers For Salivary Gland Tumors

ETV6-NTRK3; t(12:15)

PLAGI; t(3;8)
HMGAZ2 rearrangement

EWSRI1-ATF1; t(12:22)

FISH is gobd fof é‘ specific entity
Multiplex PCR is best for a DDX

MYB-NFIB; t(6:9)
CTNNB1 mutation
NR4A3; t(4:9)
RAS mutation

NCOA4-RET

NGS-SNaPshot & Solid Fusion Panels at MGH:
Application to Surg Path, FNA, Core Biopsy

AKT1 3 ESR1 8 IDH1 34 PIK3CA
ALK 22,2325 FBXW7  all IDH2 4 PTEN all
APC 16 FGFR1 481517 KIT 85,1117 RET 11,16
* ~190 target amplicons BRAF 1115 FGFR2 791214 KRAS 25 ROS1 =
across 50 genes and CDH1 all FGFR3 791416 MAP2K1 23 SMAD4  all
60 rearrangements CDKN2A sl FOXL2 1 MET 18161921 STK11  all
CTNNB1 GNA11 s NOTCH 25,26,34 TERT promoter
DDR2 1218 GNAQ 4 NRAS 25 TP53
EGFR 7.15,18-21 GNAS 69 PDGFRA 12,14,18,23
ERBB2 1020 HRAS 23 PIK3CA 2581021

* Anchored Multiplex PCR (AMP)

* High-quality sequence:
- Staggered start sites
- >100X target coverage
- Molecular indexing ]
- Bi-template coverage ud ! _l
- ~2% analytical sensitivity " T




Immunochemistry for

Matrix-Producing Tumors
DDX: PA, Basal cell tumor, Epi-myoep carcinoma, AdCC

e One or more myoepithelial markers
- p63
- S-100
— Keratin 5/6
- SMA
— Calponin
Keratin AE1.3/CAMS.2 or EMA
Ki-67
PLAG-1
HMGA-2
MYB and CD117
B-Catenin

Immunochemistry for

Non-Matrix Producing Tumors
DDX: Oncocytoma, Acinic cell ca, Secretory carcinoma,
MEC, Intraductal carcinoma

S-100
GATA-3

Mammaglobin

Androgen receptor
DOGI1

SOX-10

p63

Ki-67

Other: mucicarmine




Immunochemistry for
High-Grade Tumors

DDX: Sal Duct Ca, HG MEC, metastatic cutaneous cancer

Androgen receptor
Her2neu

P53

Keratin 7

P63 or p40

Ki-67

Other: Mucicarmine

Algorithm for SG Cancer Triage
SG FNA by Cytologist

0 U

_ SUMP, Suspicious, or Malignant

/ Triage for Cell Block

03— ——

Definitive Classification of SG Cancer




Most Pleomorphic Adenomas

~ . Are Accurately Diagnosed by FNA

- as Neoplasm: Benign
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Pleomorphic Adenoma: Pitfall- Metaplastic Features
Milan System- SUMP

Squamous metaplasia
- %
< :

Pleomorphic Adenoma

PLAG1 & HMGA2:

Two Useful Immunohistochemical Markers,
Especially for Cell Blocks and Core Biopsies




PLAG-1 Immunoreactivity:

Overexpressed in 94% of PA

O""

O" -
et = Contributed by Dr. J. Krane, BWH

HMGA?2 is a specific immunohistochemical marker for
pleomorphic adenoma and carcinoma ex-pleomorphic
adenoma

S T [P P . : 2 - .
Jeffrey K Mito,” Vickie ¥ Jo," Simion | Chiosea,” Paola Dal Cin' & Jeffrey F Krane'
Department of Pathology Brigham and Women's Hospital and Harvard Medical School Boston, MA, and
“Department of Pathology University of Pittdhrgh Medical Center, Pittsburgh, PA, USA




Salivary Gland FNA Case

A 38 year-old woman with a slowly enlarging right
neck mass medial to the angle of the jaw.

For the past 4 months, the mass had been tender
to touch. An MRI and FNA were performed.







What is your FNA Diagnosis?

Cytologic Diagnosis:
SUSPICIOUS FOR MALIGNANCY

Highly suspicious for adenoid cystic carcinoma.




A repeat FNA was done for molecular testing —

MYB fusion was detected confirming adenoid
cystic carcinoma.
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Adenoid Cystic Carcinoma

Second most common salivary gland

malignancy
1200 new cases per year in the USA
4-10% of all salivary gland neoplasms

Median age 57 years old

Major salivary glands (66%), Minor
glands of oral cavity, sinonasal cavity,
other anatomic sites (33%)

Initial indolent behavior but poor long-
term survival

10 year survival of 40-60%; worse prognosis for solid type
Metastasis in >50%, especially to lung

AdCC is a major problem for FNA!

* Resembles other benign and malignant
basaloid salivary gland tumors

* Significant clinical management implications

» Usually requires ancillary studies for
definitive FNA classification




Most cases diagnosed in the Milan System as
29 or 13

FNA Pitfall: Adenoid Cystic Carcinoma
vs. Other Basaloid Neoplasms

Cellular pleomorphic adenoma % Adenoid cystic carcinoma
| Cribriform type

« Adenoid cystic'earcinoma
Solid type




Adenoid Cystic Carcinoma:
IHC can be helpful but is not specific!

Positive for keratin 7, CEA, EMA
Positive for myoepithelial markers:
Smooth muscle actin
Calponin
S-100
Keratin 5/6
P63

SOX10+

Adenoid Cystic Carcinoma

Expression of KIT (CD117) in Neoplasms of the Head
and Neck: An Ancillary Marker for Adenoid

Cystic Carcinoma

M. Mino, M.D., BZ. Pilch, M.D., W.C. Faquin, M.D., Ph.D.

Department of Pathology, Massachusetts General Hospital, Harvard Medical School,
Boston, Massach usetts

CD117 Immunohistochemistry:
Over 90% are strongly positive for CD117
(KIT)

Useful for all variants including solid form




MYB-NFIB fusion

MYB-NFIB

|
08D TAD NRD

Alternative

i

RAD51B

Adenoid Cystic Carcinoma:
MYB Translocation

Cytogenetics:
* t(6:9) MYB oncogene-NFIB transcription factor

 In salivary gland, this finding by FISH is specific for
AdCC

FISH contributed by Dr. Joaquin Garcia, Mayo Clinic




MYB immunostaining is a useful ancillary test for
distinguishing adenoid cystic carcinoma from

pleomorphic adenoma in FNAB specimens
Pusztaszeri M, Sadow M, Faquin W. Cancer Cytopath

MYB is overexpressed in >80% of AdCC

The Adenoid Cystic Carcinoma
__ Research Foundation

Marnie Kaufman,
=== Founder and Co-Director
Ef of ACCRF




_ f v ACCRF Overview

“MISSION GOAL STRATEGY

Develop a
pipeline of

clinical trials
based on the best
available science

Better Therapies and Outcomes for Patients
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acognized by FNA

Diagnosed in the Milan System as

99 ¢¢
9
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Low Grade Mucoepidermoid Carcinoma:
___ Acommon cause of FN FNA 9
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Mucoepidermoid Carcinoma Immunoprofile

Non-Specific Immunohistochemistry:

Positive for:
Keratin 5,6,7,8,19
EMA
CEA




Mucoepidermoid Carcinoma:

Among the most useful SG molecular probes for FNA and small biopsies

A Reappraisal of the MECT1/MAML2 Translocation
in Salivary Mucoepidermoid Carcinomas

Raja R. Seethala, MD, Sanja Dacic, MD, PhD, Kathleen Cieply, MS,
Lindsey M. Kellv, BS, and Marina N. Nikiforova, MD

Cytogenetics:

t(11:19) translocation
MECT1/MAML2
FISH or NGS
More common in low grade
Often a better prognosis

- >75%

- LG-IG 75%, HG 32%

Mucoepidermoid Carcinoma:

3 FNA examples positive for MAML2 fusion
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Most cases diagnosed in the Milan
System as

or (13 2

Acinic Cell Carcinoma

Strong diffuse IHC staining for:
SOX10
DOG1

A molecular signature ....



t(4;9) leading to upregulation of
NR4A3 in Acinic Cell Carcinomas:

ijacking activates oncogenic
transcription factor NR4A3 in acinic cell
carcinomas of the salivary glands

Aorian Haller® ', Matthias S\eg" 3, Rainer Will® Cindy Karmer®, Dieter Weichenhan®, Alexander Bott®,
Namedlshaque:'j Pavlo Lutsik® &, Evgeny A Moskalev!, Sarina K. Mueller”, Marion Bihr®, Angelika Woerner”
Birgit Kaiser®, Claudia Scherl”, Marlen Haderlein®, Kortine Kleinheinz®, Rainer Fietkau®, Heinrich Iro’,

Roland Eis230.1 Arndt Hartmann!, Christoph Plass®, Stefan WiemannS & Abbas Agaimy'
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Diagnosed in the Milan System as

99 & ”
’ , Or

”” depending upon ancillary studies.

P Y P b 0

Secretory Carcinoma

““Semi-Specific”
Immunohistochemistry:
Positive for:

GCDFP-15
MUC1, MUC4




Secretory Carcinoma: Immunohistochemical Studies
GATA-3+, S-100+, Mammaglobin+, GCDFP-15+

GCDFP-15+ v~

Secretory Carcinoma:
Cytogenetics:

ETV6-NTRK3 rearrangement:
T(12:15)(p13;q25)

Detected on histology or cytology
using:
FISH

Next-Gen Sequencing

FISH Contributed by Dr. Joaquin Garcia, Mayo Clinic




An 80 year-old man presents with right
facial paresthesia, and a 3 cm right
parotid mass. An FNA of the right

parotid mass was performed under U/S

guidance in the FNA clinic.




What is your Milan System diagnosis?

Milan System for Salivary Gland Cytopathology

* Non-Diagnostic

* Non-Neoplastic

* AUS

* Neoplasm: Benign
* Neoplasm: SUMP

* Suspicious for
Malignancy




* THC on cell block shows that the carcinoma is
positive for GATA-3, androgen receptor, and

Systemic therapy in the management of recurrent or metastatic salivary duct
carcinoma: A systematic review

M.J.M. Uijen®, G. Lassche®, A.C.H. van Engen-van Grunsven®, Y. Tada®, G.W. Verhaegh*,

overexpression is seen in 35%
IHC for HER2 coupled with FISH analysis
for overamplification
+/- chemotherapeutic has
been shown to be an effective treatment in
a subset of cases.
— Responses in >60% of HER2+ cases

is present in >90% of SDC

Androgen deprivation therapy
— LHRH or AR antagonists
— Responses in 18-53% of AR+ cases

: 30-60% positive




Tumors Where the Molecular Phenotype
Can Have Implications Not Only For
Diagnostics But Also For Therapeutics

«Role for directed therapies based upon
characteristic translocations, mutations, and
overexpression

« MYB expression (adenoid cystic carcinoma)

«NOTCH (solid adenoid cystic carcinoma)

« Her2 expression (salivary duct carcinoma)
« NTRK fusions (secretory carcinoma)
«RET fusions (intraductal carcinoma)

SUMMARY

* FNA can play an important role in the
diagnosis of salivary gland lesions.

* New IHC and molecular profiles for various

salivary gland tumors can impact the role of
FNA:




The Milan System for

Reporting Salivary Gland
Cytopathology




