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*Represent about 0.00065% of all surgical
pathology cases!
+8.5 tumors/100,000 patient years

eMost common in adults

*Fine needle aspiration first line screening test

eLittle known about etiology

¢Clinic stage is important

eMolecular techniques have caught up

PLAGT (8q12) (70%)

Pleomorphic adenoma HMGA2 (12q14-15) (20%) Up to 90%

moid carci e e ) 80% (not grade associated)
B o 5 MYBMYBL1:NIFB
Adenoid cystic carcinoma EWSRY (minority) 80%
9 ETV6:NTRK3 (RET, MET, MAML2)
Secretory carcinoma VIM:RET (minority) >90%

PLAGT (8q12) (70%)
HMGA2 (12q14-15) (20%)
Basal cell adenoma CTNNB1 mutation 70-80%

MAML2 rearrangement (CRTC1/3)
EWSR1:POUSF1 (minority)

NNR4A3 rearrangement
HTN3:MSANTDS fusion (minority)

MYBMYBL1:NIFB.
EWSR? (minority)

ARID1A:PRKD1/2/3
PRKD hotspot

TP53, HRAS, PIK3CA, PTEN mutations;
ERBB2 amplification

ETV6:NTRK3 (RET, MET, MAML2)

Pleomorphic adenoma Up to 90%

Mucoepidermoid carcinoma 80% (not grade associated)

Acinic cell carcinoma 80%
Adenoid cystic carcinoma 80%
Polymorphous adenocarcinoma 50%

Salivary duct carcinoma 90%

i o

Secretory carcinoma VIM:RET (minority) >90%

Microsecretory adenocarcinoma MEF2C::8S18 Definitional
NCOA4:RET, STRN:ALK, TUT1:ETVS, KIAA217:RET

Intraductal carcinoma TRIM33:RET, NCOA4::RET, BRAF p.V600E Pattern dependent

HRAS, PIK3CA, TP53
Hyalinizing clear cell carcinoma EWSRT1::ATF1 (CREM) 90%

Mucinous adenocarcinoma AKT1 E17K mutations; TP53 mutations. Majority tested
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Distribution
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Benign versus Malignant

As a general rule:

The smaller the involved salivary gland . . .

Knowledge is

The higher the possibility
of the tumor being malignant

Definition  Low grade Squamous  Serous Salivary gland. Carcinoma with  Epithelial and  Metastatic  Clear cell
infilrative el acinar tumor with exclusively myoepithelial  clear cell carcinoma with
salivary gland ‘carcinoma neoplasm epidermoid, myoepithelial neoplasm, with  renal cell 'squamous
tumor with and adeno-  with multiple  transitional and differentiation central ‘carcinoma; differentiation

differentiation features primary

Histologic ~ Corded Surface Blue-dense Cystic with Many patterns. Infiltrative; Pseudo- Surface

features growth; dysplasia/ cytoplasmic prominent mucin of growth sheets; alveolar dysplasia;
Monotonous ~ CIS with granules; and true goblet-  (nodular, biphasic pattern; stromal
cytology; Clear  deep Many cell formation; diffuse, nested,  central prominent invasion;
e
cytopl . o e
lack of]|
=2 Significant IHC Overla
invasion; nonspecific) change more ‘stroma; Ducts/ hyalinization; ‘membrane
distinctive ‘common in glands absent rare oncocytic material,
hyalinized epidermoid cells *variant may and apocrine. pseudoglandul

Mucin Mugcin +(50%)  Mucin + Negative Mucin + Negative (*) Negative Negative Negative

HC 40, p63, p40,p63,  DOGI, 40, p63, CK5/6;  S100, SOX10,  Luminal: CK7  CK-pan, 40, p63,
CK5/6; CKS/6; NR4A3; CEAglands P40, p63, Myoepithelial:  PAX8, CAIX, CKS5/6;
p16 CEAglands Negative CK5/6, GFAP, $100, SOX10,  vimentin, BSCC:

P40, p63, SMA, SMMHC P40, pB3, RCC SOX10,
CK5/6 CK5/6 cD17
Molecular EWSRT:ATF1  HPVHRin  NR4A3 MAML2 EWSR1 (clear) HRAS
oropharynx  rearranged rearranged ‘mutations

Rare; biphasic
ductal &
myoepithelial
cells with dense
collagenous
stroma
Infilrative
ductsitubules,
strands & cords
in dense.
collagenous

myoepithelial
cells;

Perineural
invasion common

Negative

Luminal: CK7

100, calponin
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- Differential Diagnosis

¢ Hyalinizing clear cell carcinoma

e Adenosquamous carcinoma / Acinic cell carcinoma
® Mucoepidermoid carcinoma

* Myoepithelial carcinoma

¢ Epithelial-myoepithelial carcinoma

® Renal cell carcinoma

e Squamous cell carcinoma / Sclerosing microcystic
adenocarcinoma

10

nal uamous
carcinoma
(metastatic) | carcinoma

Squamous  Serous. Salivary gland Epithelial and Rare; biphasic
acinar tumor with myoepithelial ductal &
i neoplasm epidermoid, neoplasm, with myoepithelial
with multiple  transitional and central cells with dense
carcinoma  cell yoes  mucinous. glandular collagenous
differentiation features stroma

Histologic Suface  Blue-dense  Cystic with nfitrative; Infitrative
features dysplasial  cytoplasmic  prominent mucin sheets;

CiSwith  granules;  and true goblet- biphasic

deep Many cell formation; central

nonspecific)  change more hyalinization; Perineural
‘common in rare oncocytic invasion common
epidermoid cells and apocrine
variants

Mucin +  Negative  Mucin + Negative Negative
p40,p63,  DOGY, p40, p63, CKS6; Luminal: CK7 Luminal: CK7
6

NRAA3; CEA glands Myoepithelial
pi0, pB3, CKS/6,

CKSI6;
CEAglands Negative
P40, P63, P63, 100, calponin

Molecular HPVHRin  NR4A3 MAML2
oropharynx rearranged  rearranged
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Hyalinizing
clear cell
carcinoma
Definon Lowgrade | Squamous | Serous Salivary gland | Carcinoma with | Epithelialand  Metastatic  Clear cell Rare; biphasic: Definition Squamous  Serous Salvary gland  Carcinomawith  Epithelialand  Melasialic  Clear cell Rare; biphasic
infilrative | cel acinar tumor wi exclusively | myoepihelial  clearcell carcinoma with | ductal & cell acinar tumor with excusively  myoepithelial  clearcell  carcinoma with ductal &
salivary land  carcinoma  neoplasm epidermoid, myoepithelal | neoplasm, with | renal coll  squamous  myoepithelil carcinoma  neoplasm  epidermoid, myoepithelial  neoplasm, with renal cell  squamous  myoopithelal
wmorwih  and adeno-  with mullple tansional and  differentation ceniral carcinoma;  difrentiation | cells with dense and adeno-  with multple ansiional and diflerentiaion ceniral carcinoma;  difereniation cels with dense
clearcells carcinoma  celliypes  mucinous glandular occult collagenous carcinoma cellypes  mucinous glandular occult collagenous
diferentation features primary stroma diferentiation features primary stroma
Histologic  Corded Suface  Buedense  Cystic with Many patterns | Infilaiive; Pseudo-  Surface nfrative Histologic Suface  Blue-dense  Cystic with Many patierns  nfiralive;  Pseudo-  Surface nfitrative
fealures  growih; dysplasial  cytoplasmic prominent musin  of growih sheels; aveolar  dysplasia; | ducisftubules, features dysplasial  cyloplasmic prominent mucin  of growth sheels; aveoar  dysplasiai  ductsfubules,
Monolonous | CISwith | granules; | and true goblet- | (nodular, biphasic pattern;  stromal strands & cords CSwih  granes;  and true goblet  (nodular, biphasic pattern;  siromal strands & cords
cytology, Cloar | deep Many coll formation; _ diffuse, nested, | central prominent _ invasion; in dense deep Many coll formation; ciffuse,nested, conlral prominent  invasion; in dense
- - glandular  diferentcell  Usuallylacks  sheets, cords),  cuboidal ducial vascularty,  keratiization;  collagenous
diferentia- types significantovert  plasmacyiod,  epithelium, clear cells;  pleomorphism; siro
D A P O P A I O N ductal tion (intercalated  keratinization; low epitheloid, surrounded by prominent  comedonecrosi  Luminal ductal
l l I ‘ E I I l l I I bitened : grade tumrs lack  spindied cleared cellborders;  s; Basaloid  cels;flatened
fnelia glandular;  perineural neoplastic cells  myoepithelial no biphasic; type may have  myoepithelial
clar, invasion; clear cell mucoidimycid  cells; lacks VI basement
invasion; Tonspecii) | change more | stroma; Ducis/ | hyalinzation; membrane | Perineural nonspecifc)  change more  stroma; Ducts/  hyalinization; membrane  Perineural
distinctive commen in glands absent | rare oncocytic material, invasion common mon in glands absent  rare oncocytic material, invasion common
nyalinized epidermoidcells  “variant may | and apocrine pseudoglandul epidermoid cells  *variant may  and apocrine pseudogland
stroma have mucin | variants ar architeciure have mucin  variants ar architeciure
Mucin Mucin + (50%) | Mucin + Negative Mucin + Negative (*) Negative Negative Negative Negative Mucin _ Mucin + Negative Mucin + Negative (*) Negative Negative Negative Negative
HC P40, 963, p40,p63,  DOGI, P40, p63, CKS/6; | 100, SOX10, | Luminal: K7 CK-pan,  pd0, p63, Luminal: GK7 He p40,p63,  DOGH, P40, p63, OKSB;  S100, SOXT0,  Luminal: CK7  CKepan,  pé0, p63, Luminal: CK7
KSi6; oKs6; ;  CEAgiands p40, pB3, Myoopithelial: | PAXS, CAX, CK5/6; Myospithelial: OKSB,  NReAS,  CEAglands . 963, Myoepithelial:  PAX8, CAX,  CK5/6: Myoepitelit
p16 CEAglands Negaiive KI5, GFAP, | 5100, SOX10, | vimeniin,  BSCC: P40, p63, CKS6, CEAglands Negative KI5, GFAP,  S100, SOX10,  vimeniin,  BSCC: P40, p63, CKS/6,
P40, p63, SMA, SMVHC | pd0, pB3, ReC 010, 100, calponin pa0, p63, SMA, SMMHC  p40, p63, ReC SOXi0, 5100, calponin
Ksi CKSl6 cott7 CKsl6 CK8l6 cott7
Molecular EWSR1:ATF1 | HPVHRin | NRAAS | MAML2 EWSRY (clear) | HRAS Molecular HPVHRIn NRMAS  MAML2 EWSRY (clear)  HRAS
orophanyn  rearranged  rearranged mutaions. oropharynx  rearranged  rearranged mutations
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¢ Hyalinizing clear cell carcinoma: ¢ Hyalinizing clear cell carcinoma:
( VeadsNeckatroogy Clinical Features Heade sk iutigons Histologic Features

Unencapsulated, infiltrating into adjacent tissues
Frequent connection to surface epithelium, including pagetoid spread
Sheets, cords, nests, or trabeculae of monotonous epithelial cells with
variably clear to eosinophilic cytoplasm

¢ Ducts and cysts may be present

¢ Mucocytes and squamous differentiation is common

¢ Prominent cell borders
Perineural invasion usually prominent
Densely hyalinized b it brane-like to d plastic/fibrocellul
stroma
Necrosis, increased mitoses, and pleomorphism

A low-grade salivary gland carcinoma composed of clear
and eosinophilic cells in a variably hyalinizing stroma
usually with EWSR1 rearrangement

e | acks features of other clear cell salivary gland tumors
eSex: Females ~ Males

eAge: 6! decade; range 23-87 years

e Site:  >80% minor salivary glands (palate, tongue)

e Symptoms: Slow growing submucosal swelling

-

Hyalinizing clear cell carcinoma:

Histologic Features
¢ Unencapsulated, infiltrating into adjacent tissues
* Frequent connection to surface epithelium, including pagetoid spread
* Sheets, cords, nests, or trabeculae of monotonous epithelial cells with
variably clear to eosinophilic cytoplasm
¢ Ducts and cysts may be present
¢ Mucocytes and squamous differentiation is common
¢ Prominent cell borders
e Perineural invasion usually prominent
*D ly hyalinized b it brane-like to d
stroma
* Necrosis, increased mitoses, and pleomorphism — high grade transformation

Heads heckiibolooy
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Q Hyalinizing clear cell carcinoma:
Headeeckpatioiony Special Studies
® Positive: PAS/diastase (glycogen)
Mucicarmine (mucin)
® Positive: CK-pan, CAM5.2, EMA; CK7, CK14, CK19

p63, p40, CK5/6; p16
* Negative: $100 protein, SMA, MSA, calponin,
HR HPV RNA ISH

® Molecular: EWSR1::ATF1 fusion (FISH)

29
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Definition ~ Low grade Squamous  Serous Salivary gland Carcinoma with  Epithelial and  Metastatic  Clear cell Rare; biphasic
infitrative cell acinar tumor with exclusively myoepithelial  clear cell carcinoma with | ductal &
salivarygland  carcinoma  neoplasm  epidermoid, myoepithelial  neoplasm, with renal cell  squamous myoepithelial

r with and adeno- with multiple  transitional and  differentiation cenral carcinoma; differentiation | cels with dense
clear cells carcinoma  celltypes  mucinous glandular occult collagenous
differentiation features primary. stroma

Histologic ~ Corded uface  Bluedense  Cystic with Many patterns ~ Inftrative; Pseudo- Surface Infitrative

features  growth; dysplasial  cytoplasmic  prominent mucin  of growth sheets; alveolar dysplasia; ductsitubules,
Monotonous ~ CISwith  granles; and true goblet-  (nodular, biphasic pattern; stromal strands & cords.
cytology; Clear  deep Many cell formation; diffuse, nested,  central prominent  invasion; in dense
to eosinophiic  glandular  different cell  Usually lacks sheets, cords);  cuboidal ductal  vascularlty,  keratinization; | collagenous
cytoplasm; differentia- types significant overt  plasmacytoid, epithelium clear cells;  pleomorphism; | stroma
lack of tion (intercalated  keratinization; low  epithelioid, surrounded by prominent  comedonecrosi | Luminal ductal
Keratinization; duct; grade tumors lack  spindled cleared cellborders; s; Basaloid | cells; flattened:
significant glandular;  perineural neoplastic cells  myoepithelial  not biphasic; type may have | myoepithelial
perineural clear; invasion; clear cell  mucoidimyxoid s; lacks. w cells;
invasion; nonspecific)  change more stroma; Ducts/  hyalinization; membrane Perineur:
distinctive ‘common in glands absent  rare oncocytic terial, invasion common
hyalinized epidermoid cells  “variantmay  and apocrine pseudoglandul
stroma have mucin variants ar architecture

Mucin  Mucin +(50%) Mucin+  Negative  Mucin + Negative () Negative Negative  Negative Negative

IHC P40, p63, p40,p63,  DOGY, p40, 63, CKS/6;  S100, SOX10,  Luminal: CK7  CK-pan, P40, p63, Luminal: CK7
CK5; CKSI6; NR4A3; CEA glands p40, p63, Myoepithelial:  PAX8, CAIX, CK5/6; Myoepithelial:
p16 CEAglands ~Negative CKS/6, GFAP,  §100, SOX10,  vimentin,  BSCC: p40, pB3, CKS6,

P40, p63, SMA, SMMHC 40, p63, RCC SOX10, $100, calponin
CK5l6 6 cD117

’ Molecular  EWSRT:ATFI  HPVHRin  NR4A3 MAML2 EWSR? (clear)  HRAS
EWSR1 FISH i | o | s T

35 36
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- Sclerosing Microcystic Adenocarcinoma

Indolent biphasic ductal and myoepithelial carcinoma embedded in
dense collagenous stroma

e Minor salivary glands (tongue)
e Infiltrative ducts/tubules, strands and cords in dense collagenous
stroma
e Luminal lining ductal cells, surrounded by flattened myoepithelial
cells
® Perineural invasion is common
® Positive (biphasic):
¢ Luminal: CK7
¢ Myoepithelial: p40, p63, CK5/6, S100 protein, calponin
¢ Indolent behavior without recurrence of metastasis

37

adenocarcinoma

Hyalinizing | Adeno- Mucoepidermoi
clear cell squamous carcinoma—
carcinoma | carcinoma clear cell type

al c Squamous
carcinoma | cell
(metastatic) | carcinoma
Metastati

Definon  Lowgrade  Squamous  Serous Salivarygland  Carcinoma with  Epithelal and. ic Rare; biphasic
infilrat cell acinar tumor with exclusively myoepithelial clear cell ductal &
salivary gland  carcinoma  neoplasm  epidermold, myoepithelial  neoplasm, with renal call myoepithelia

and adeno-  with multiple transiional and  differentiation central carcinoma; cells with dense
clearcells  cacinoma  celltypes  mucinous glandular occult collagenous
diferentiation features primary stroma

Histologic  Corded Suface  Biue-dense  Cystic with Meny patterns  Infitratve: Pseudo- Infirative

features  growth; dysplasial  cyloplasmic prominent mucin  of growth shees; alveolar ductsfubules,
Monofonous  CISwith  granules;  and true goblet-  (nodular, biphasic pattern; strands & cords

: Many cellformation;  difuse, nested,  central prominent in dense
to eosinophilic  glandular  different cell  Usually lacks Sheets, cords);  cuboidal ductal  vascularity; collagenous
cyloplasm;  differentia- types significantovert  plasmacyloid,  epithelium,  clear cells; st
lack of tion (intercalated  keratinization; low epitheloid, surrounded by prominent Luminal ductal
Keratinization; uct; grade tumors lack  spindled cleared cell borders; cells; flattened
significant glandular;  perineural neoplastic cells  myoepithelial  not biphasic; myoepithelial
perineural clear; invasion; clear cell mucoid/myxoid  cells;lacks LV calls;
invasion: nonspecific)  change more stroma; Ducts/  hyalinization; Perineural
distinctive on in lands absent  rare oncocytic invasion common
hyalinized epidermoid cells  “variantmay  and apocrine
stroma have mucin  variants

Mucn  Mucn +(50%) Mucin+  Negative  Mucin+ Negative () Negative Negatve NGNS Negatve

He P40, p63, p40,p63,  DOGH, P40, p63, CK5/6;  S100, SOX10,  Luminal: CK7  CK-pan, Luminal: CK7
CKsle; CKsi6; NR4AZ; CEA glands pa0, 63, Myoepithelial:  PAXB, CAX, Myospithelial:
P16 CEAglands Negative CKS/6, GFAP,  $100, SOX10,  vimentin, p0, pB3, CKS/6,

P40, p63, SMA, SMMHC  pd0, p63, RCC 5100, calponin
K8/ K56
Molecular  EWSRT:ATFT  HPVHRin  NR4A3 MaML2 EWSR1 (clear)  HRAS
oropharynx  rearranged  rearranged mutations
=
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,.& Squamous cell carcinoma

oo 4

Primary mucosal tumor with variable squamous differentiation

® Note:  Metastatic SCC to major salivary gland lymph nodes
is the most common malignancy identified in
salivary glands

© Surface origin (mucosal sites); keratinization generally
noted; degree of differentiation varies

® Tumor necrosis and high mitoses common

* Desmoplastic stromal reaction

e Positive (single population): CK-pan, p40, p63, CK5/6
® Prognosis based on many factors

42
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Hyalinizing den
cell squamous car
carcinoma | carcinom:
s

Renal cell
(metastatic)

Squamous | Sclerosing
microcystic
carcinoma | adenocarcinoma

Definiion ~ Low grade Serous Epithelial and  Melastatic  Clear cell Rare; biphasic
infilative acinar myoepithelial  clearcell  carcinoma with  ductal &
salivary gland neoplasm  epidermoid, neoplasm, with renal call  squamous  myospithelial
tumor with with multiple transitional and  differentiation central carcinoma;  differentiation  celis with dense
clear cells celltypes  mucinous glandular ocault lagenous.

difierentiation features primary a

Histologic  Corded Blue-dense  Cystic with Meny patterns ~ Infitratve: Psoudo-  Surface Infirative
growth; cytoplasmic  prominent mucin o growth shees; alveolar  dysplasia; ductsfubules,
Monotonous granules;  and true goblet-  (nodular, biphasic pattern; romal strands & cords

iogy: Clear Many cellformation;  diffuse, nested, central prominent  invasion; in dense
to eosinophilic diferent cell  Usually lacks sheets, cords);  cuboidal ductal  vascularity;  kerafinization;  collagenous
cytoplasm; es signifcantovert  plasmacytoid,  epithelium,  clear cells; pleomorphism; stroma
lack of (intercalated  keratinization; low epitheloid, surrounded by prominent  comedonecrosi  Luminal ductal
Keratnization; duct; grade tumors lack  spindled cellborders; s; Basaloid cell; flatened
significant glandular;  perineural neoplastic cells  myoepithelial  not biphasic; type may have  myoepithelial
perineural ; invasion; clear cell mucoid/myxoid cells; lacks basement
invasion: nonspecific)  change more stroma; Ducts/  hyalinization; membrane  Perineural
distinctive common in lands absent  rare oncocytic ial, invasion common
hyalinized epidermoid cells  ~variantmay  and apocrine pseudoglandul
stroma have mucin  variants ar architecture

Mucin Mucin + (50%) - Negative Mucin + Negative (*) Negative Negative Negative Negative

He P40, p63, D061, P40, p63, CKS6;  S100, SOX10,  Luminal: CK7  CK-pan, P40, p3, Luminal: CK7
cKsle; NR4AZ  CEAglands pa0, 63, pithelial:  PAXB, CAIX, CK5/6
P16 Negative CKS/6, GFAP,  S100, SOX10, vimentin, ~ BSCC:

P40, p63, SMA, SMMHC 40, p63, RCC SOX10,
K56 K56 coir7
Molecular  EWSRI:ATF1 NRa#AS MAML2 EWSR1 (clear)  HRAS
rearranged  rearranged mutations
=
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s Adenosquamous carcinoma

A biphasic malignant surface epithelial derived tumor with
squamous and glandular differentiation
® Oropharynx tumors may be HPV associated
* Squamous and glandular components distinctly recognized
adjacent or blended
& Surface origin
¢ Mucin production
* More biologically aggressive tumor than SCC, usually with
advanced stage at presentation (although oropharynx tumors may
do better)
® Positive (dual population): p63, p40, CK5/6
CEA and mucin (+)

49
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Definition ~ Low grade Squamous  Serous. Salivary gland Carcinoma with ~ Epithelial and  Metastatic  Clear cel Rare; biphasic
infitrative cell acinar tumor with exclusively myoepithelial  clear cell carcinoma with ductal &
salivarygland  carcinoma  neoplasm | epidermoid, myoepithelial  neoplasm, with renal cell  squamous myoepithelial
tumor with and adeno-  with multiple | transitional and | differentiation  central carcinoma; ~differentiation cels with dense
clear cells carcinoma cell yoes | mucinous. glandular occult collagenous

differentiation features primary. stroma

Histologic ~ Corded Suface  Blue-dense | Cystic with Many patterns  Infitrative; Pseudo- Surface Infitrative
growth; dysplasial  cytoplasmic | prominentmucin | of growth sheets; alveolar dysplasia; ductsftubules,
Monotonous ~ CISwith  granules; | and true goblet=  (nodular, biphasic pattern; stromal strands & cords.
cytology; Clear  dee Many cell formation: diffuse, nested, rominent  invasion; in dense
to eosinophiic  glandular different cell | Usually lacks sheets, cords);  cuboidal ductal vascularity,  keratinization;  collagenous
cytoplasm; differentia-  types. significant overt  plasmacytod, epithelium, clear cells;  pleomorphism;  stroma
Tack of tion (intercalated | keratinization; low | epithelioid, surrounded by prominent  comedonecrosi ~ Luminal ductal
keratinization; ; grade tumors lack | spindied cleared cellborders; s; Basaloid cels; flattened
significant glandular; ineural neoplastic cells  myoepithelial  not biphasic; type may have  myoepithelial
perineural clear; invasion; clear cell mucoidimyxoid  cells; lacks 0 basement i
invasion; nonspecific) | change more stroma; Ducts/  hyalinization; membrane Perineural
distinctive common in glands absent  rare oncocytic material, invasion common
hyalinized epidermoidcells  “variantmay  and apocrine pseudoglandul
stroma have mucin variants ar architecture

Mucin  Mucin +(50%) Mucin+  Negative | Mucin+ Negative () Negative Negative  Negative Negative

HC P40, 63, p40,p63,  DOGT, P40, p63, CK5/6; | S100, SOX10,  Luminal: CK7  CK-pan, P40, 63, Luminal: CK7
CKS/6; CKS/6; NR4AS; CEA glands p40, p63, Myoepithelial:  PAX8, CAIX, CK5/6; Myoepithelial:
p16 CEAglands Negative CKS6, GFAP,  S100, SOX10, vimentin,  BSCC: p40, p63, CKSI6,

P40, 63, SMA, SMMHC p40, p63, RCC SOX10, 100, calponin
CKS/6 CKS/6 coi17
Molecular  EWSR1-ATF1  HPV HRin  NR4A3 MAML2 EWSR1 (clear)  HRAS
oropharynx  rearranged | rearranged mutations
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Feadeecthaosy Mucoepidermoid carcinoma

Malignant salivary gland carcinoma with mucous, intermediate and
epidermoid cells forming cystic and solid growth, usually
associated with MAML2 rearrangement

e Major and minor glands equally

® Solid and cystic

® Mucous (goblet-like cells), intermediate and squamoid cells
e Clear cells may predominate

® Sclerosis is common

® Positive (biphasic): p63, p40, CK5/6; CEA; mucicarmine

* MAML2 rearrangements

* OQutcome is grade and stage dependent

( WeadeNecpatholoo

-

Mucoepidermoid carcinoma

57

Malignant salivary gland carcinoma with mucous, intermediate and
epidermoid cells forming cystic and solid growth, usually
associated with MAML2 rearrangement

® Major and minor glands equally

® Solid and cystic

® Mucous (goblet-like cells), intermediate and squamoid cells
e Clear cells may predominate

® Sclerosis is common

® Positive (biphasic): p63, p40, CK5/6; CEA; mucicarmine

* MAML2 rearrangements—but EWSR1::POU5F1 also reported
* Qutcome is grade and stage dependent
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:"“::1““ Adenc :dl cell :l::)#hllﬂd M lial lous Scleros |;I: -+
el [ o =2 G || Myoeplthellal carcinoma
Definition  Low grade Squamous  Serous Salivary gland Epithelialand  Metastatic  Clear cell Rare; biphasic Head&Neck Pathology
infltrative cell acinar tumor with myoepithelial  clear cell carcinoma with  ductal &
iy land i l: id id, i ), with I cell ithelial . . . B .
G | e |G |G e R b ol A malignant salivary gland neoplasm exclusively of myoepithelial
clear cells carcinoma cell types. mucinous glandular ocoult collagenous P .
iferantaton eatures primary siroma cells with invasive growth

o somnophill  gandler Gsualy lacks G |V | | G

lasm; differentia- ifi thelium, 1 ls; I hism; i i . H 1
oot an T Checaltod  kertization low iy | s | e | i ¢ Diverse architecture: solid, trabecular, reticular

b B horders; o Basaloa  cote: fatoned . . . . .

E SAld | | meis | et ¢ Diverse morphologies: spindled, epithelioid, plasmacytoid,
S | R R vacuolated, clear
e b | N i i .
and apocrine pseudoglandl e Stroma is myxoid, mucoid, hyalinized stroma

variants ar architecture

keratinization; grade tumors lack
significant glandular;  perineural
perineural clear; invasion; clear cell
invasion; nonspecific)  change more
distinctive common in
hyalinized epidermoid cells
stroma

Histologic ~ Corded Surface Blue-dense  Cystic with Infiltrative; Pseudo- Surface Infiltrative A
fares growii dyipiasia  ojopasme  proment mucn oo aheomr  dppesa  dulubues, ¢ Palate > submandibular gland
Monotonous. CIS with granules; and true goblet- biphasic pattern; stromal strands & cords. . . . B
cytology; Clear  deep M"a':y cell formation; central prominent  invasion; in dense. e Often as carcinomain Ca.Ex.PA; Re|at|ve|y aggressive
different cell
type

Negatve Negatve  Negative Negatve ® Positive (single population): CK-pan, CK14, p40, p63, SOX10,

He P40, p63, p40,p63,  DOGH, P40, P63, CKS/6; Luminal: CK7 ~ CKepan,  p40, p63, Luminal: CK7 $100 protein, GFAP, SMA, calponin
CKS/6; CK5/6; NR4A3; CEA glands Myoepithelial:  PAX8, CAIX, ~ CK5/6; Myoepithelial: .
e ERemih | EEn Sioisoxn) el jrece ERmEHD ® Molecular: EWSR1 rearrangements in clear tumors
Ct
-

Mucin  Mucin +(50%) Mucin+  Negative  Mucin +

p40, p63 P40, 63, RCC SOX10, $100, calponin
6 CKS/6 co117
Molecular EWSRT-ATF  HPVHRin  NR4A3 maML2 HRAS

oropharynx  rearranged  rearranged mutations
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Hyalinizing | Adeno- | Acinic cell | Mucoepidermoid | Myoepithelial Renal cell | Squamous | Sclerosing "
clear cell squamous | carcinoma | carcinoma— carcinoma carcinoma | cell microcystic L
carcinoma | carcinoma clear cell type (metastatic) | carcinoma | adenocarcinoma

Head:

oo Epithelial-myoepithelial carcinoma

Definition  Low grade Squamous  Serous Salivary gland Carcinoma with | Epithelial and | Metastatic  Clear cell Rare; biphasic ps 7

infiltrative el acinar tumor with exclusively myoepithelial clear cell carcinoma with  ductal

salivary gland  carcinoma  neoplasm epidermoid, myoepithelial  neoplasm, with ~ renal cell squamous myoepithelial . . - . P

wmorwith  andadeno-  with muliple transitional and  differentiation | central carcinoma; differentiation  celis with dense Salivary gland malignancy characterized by biphasic tubular

clear cells ‘carcinoma cell types ‘mucinous glandular oceult collagenous i1 i H il

mucnous Qlandul et colage structures with tl?htly coupled inner ductal and prominent outer

Histologic ~ Corded Surface Blue-dense Cystic with Many patterns. Infiltrative; Pseudo- Surface Infiltrative myoep’thellal ce’ s
features growth; dysplasia/ cytoplasmic  prominent mucin of growth sheets; alveolar dysplasia; ducts/tubules, B [t

Vonolorous  CiSwih grandes, ond e govlet. (nodlar, biphasic pater Stomal Srands & conds * Major salivary gland most common

cytology; Clear  deep Many cell formation; diffuse, nested,  central prominent invasion; in dense . .

G counophile. glndular  difarentcell  Usualy lacks.  sheete, cond9; | cubadalducll | vascularl,  keratsaton;  collagenous + May represent carcinoma in Ca-Ex-PA

cytoplasm; differentia-  types significant overt plasmacytoid, epithelium, clear cells; pleomorphism;  stroma 0 B B

lack of tion (intercalated  keratinization; low epithelioid, surrounded by | prominent  comedonecrosi Luminal ductal e Multinodular bi phasm g rowth

Keratinization; duct; grade tumors lack  spindied cleared cell borders;  s; Basaloid cells; flattened .

significant glandular;, perineural neoplastic cells | myoepithelial | not biphasic; type may have  myospithelial « Inner luminal ductal cells surrounded by

perineural clear; invasion; clear cell mucoid/myxoid cells; lacks wi basement cells; i e 1. H il

s ropestc)  change mars | Swome Du | ainzston; memtrane Pernaa ¢ Outer (abluminal) cleared myoepithelial cells (single/multilayered)

distincti lands absent i aterial, HH i i .

yainized damadeats  Srmanirmey [RHSSERY puocogandul | ¢ Positive (biphasic):

stroma have mucin variants ar architecture . . .
Mucin Mucin + (50%) Mucin+  Negative Mucin + Negative (*) Negative Negative Negative Negative Lumln_al " CK7; RAS m?mbranous
HC P40, p63, P40, p63, DOG1, P40, pB3, CK5/6; $§100, SOX10, Luminal: CK7 CK-pan, P40, pB3, Luminal: CK7 Abl umi nal - SMA! cal pon In’ sz1 0! p401 p63

CK5/6; CK5/6; NR4A3; CEA gland: P40, p63, Myoepithelial: PAX8, CAIX,  CK5/6; My ithelial: . 1

e Cengiands  Negate ST Bk can | 100 SOXI0, | vimenin,  BSCC i 63, Ok, ® Molecular: Many have HRAS mutations (codon 61)

P40, p63, SMA, SMMHC | p40, p63, RCC SOX10, 5100, calponin
CK5/6 co17
Molecular  EWSRT:ATF1  HPVHRin  NR4A3 MAML2 EWSRI (clear)  HRAS
oropharynx  rearranged  rearranged mutations
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Hyalinizing Mucoepidermoid | Myoepith Epi
carcinoma— carcinoma
clear cell type

Definition ~ Low grade Salivary gland Carcinoma with  Epithelial and Clear cell
infitrative < i tumor with exclusively myoepithelial clear cell carcinoma with
salvary gland neopl epidermoid, myoepithelial ~neoplasm, with renal cell squamous

or with transitional and  differentiation central carcinoma; differentiation

clear cells carcinoma | cell types | mucinous. glandular occult collagenous
differentiation features primary stroma
Histologic  Corded Suface | Blue-dense | Cystic with Many patterns  Infitrative; Pseudo- Surface Infitrative
features  growth; dysplasial | cytoplasmic | prominent mucin growth sheets; alveolar dysplasia; ductstubules,
Monotonous ~ CISwith | granules; | and true goblet-  (nodular, biphasic pattern; stromal strands & cords.
logy; Clear dee; cell formation; diffuse, nested,  central rominent  invasion; in dense
to eosinophiic  glandular | differentcell | Usually lacks sheets, cords);  cuboidal ductal vascularity,  Keratinization;  collagenous
cytoplasm; differentia- | types. significant overt  plasmacytoid, epithelium, clear cells;  pleomorphism;  stroma
lack of tion (intercalated  keratinization; low  epithelioid, surrounded by prominent  comedonecrosi ~ Luminal ductal
Keratinization; duct; grade tumors lack  spindled cleared cellborders;  s; Basaloid  cells; flattened
significant glandular; | perineural neoplastic cells  myoepithelial  not biphasic; type may have  myoepithelial
perineural clear; invasion; clear cell mucoidimyxoid  cells; lacks w basement cells;
invasion; nonspecific)  change more stroma; Ducts/  hyalinization; membrane Perineural
distinctive ‘common in glands absent  rare oncocytic material, invasion common
hyalinized epidermoid cells  “variantmay  and apocrine pseudoglandul
stroma have mucin variants ar architecture
Mucin  Mucin +(50%) Mucin+ | Negative  Mucin + Negative () Negative Negative  Negative Negative
HC P40, 63, pd0,p63, | DOGH, p40, 63, CKS/6;  S100, SOX10,  Luminal: CK7  C-pan, p40, 63, Luminal: CK7
CKs6; CKSl6; NR4A3; CEA glands p40, p63, Myoepithelial:  PAX8, CAIX, CK5/6; Myoepithelial:
P16 CEAglands | Negative CKSf6, GFAP,  $100, SOX10, vimentin,  BSCC: p40, p63, CKS6,
P40, P63, SMA, SMMHC  p40, p63, RCC SOX10, $100, calponin
CK5l6 cD117
Molecular  EWSR1:ATF1  HPV HRin | NR4A3 MAML2 EWSR1 (clear)  HRAS
oropharynx | rearranged  rearranged mutations.
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e Acinic Cell Carcinoma

Malignant epithelial salivary gland neoplasm demonstrating
serous acinar cell differentiation with cytoplasmic zymogen
secretory granules

® Incidence: Common malignant salivary gland neoplasm
® Sex: Female > Male (3:2)
o Site: Major >>>>> Minor salivary glands
® Specific pattern is the dominant or only finding
+ Solid, microcystic, papillary-cystic, follicular
# However, combinations and spectrum are common
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Feadnesattoion Acinic cell carcinoma: Cell types

® Serous acinar cells: Large, polygonal cells with abundant lightly
basophilic, granular cytoplasm

¢ Strong resemblance to normal serous acini cells
# Dense, gray to blue to purple, fine to coarse zymogen granules

¢ Intercalated duct type cells: Surround luminal spaces and tend to
be smaller, eosinophilic to amphophilic cells with central nuclei

o Nonspecificg]landullar cells: Round to polygonal, often syncytial,
and smaller than acinar cells

+ Amphophilic to eosinophilic cytoplasm without granules

e Clear cells have nonstaining cytoplasm with prominent cell
borders (no glycogen)

® Vacuolated cells have clear, large cytoplasmic vacuoles
# PAS and mucicarmine negative
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resamom  ACINIC cell carcinoma: Special Studies

® PAS(+), diastase-resistant zymogen granules
# Reaction can be patchy and limited
* Immunohistochemistry is nonspecific and unpredictable
¢ Positive: DOG1, SOX10, NR4A3
+ Negative: $100 protein, mammaglobin
© NR4A3 recurrent rearrangement (84%)
+ (4;9)(q13;q31)
& HTN3-MSANTD3 fusion defines a small subset
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R
carcinoma
(metastatic)

Definion  Lowgrade  Squamous  Serous Salivary gland  Carcinoma with  Epithelial and Clear cell Rare; biphasic
infilrative cell acinar tumor with exclusively myoepithelial carcinoma with  ductal &
salivarygland  carcinoma  neoplasm  epidermoid, myoepithelial  neoplasm, with squamous. myoepithelial
wmorwith  andadeno- with multiple transitional and _ differentiation central differentiation cells with dense
clear cells carcinoma celltypes  mucinous glandular collagenous

differentiation features stroma

Histologic  Corded Suface  Blue-dense  Cystic with Many patterns ~ Inftative; Surface Infitrative

features  growth; dysplasial  cyloplasmic  prominent mucin  of growth sheets; dysplasia; ductsiubules,
Monolonous ~ CISwilth  granules;  and true goblet-  (nodular, biphasic stromal sirands & cords
cytology; Clear ~ deep Many cellformation;  diffuse, nested, invasion; in dense
1o cosinophiic glandular different cell  Usually acks. sheets, cords);  cuboidal ductal Keratinzation;  collagenous
cytoplasm;  diferentia-  types significant overt  plasmacytoid,  epithelium, pleomorphism;  stror
lack of tion (intercalated  keratinization; low  epithelioid, surrounded by comedonecrosi  Luminal ductal
Keratnization; duct grade tumors lack  spindled cleared s Basaloid  cells; flttened
significant glandular;  perineural neoplasiic cells  myoepithelial type may have  myoepithelial
perineural clear; invasion; clear cell mucoid/myxoid cells; lacks basement
invasion; nonspecific)  change more stroma; Ducts/  hyalinization; membrane  Perineural
distinciive common in glands absent  rare oncooylic materia, invasion common
hyalinized epidermoid cells  “variantmay  and apocrine pseudoglandul
stroma have mucin variants ar architecture

Mucin Mucin +(50%)  Mucin + Negative Mucin + Negative () Negative - Negative Negative

HC P40, p63, p40,p63,  DOGT, P40, p63, CK8/6;  S100, SOX10,  Luminal: CK7. P40, p63, Luminal: CK7
CKs/6; CKS/6; NRAA3; CEA glands 0, p63, Myoepithelial: CKs/6; Myoepithelial:
P16 CEAglands  Negative CKS6, GFAP,  $100, SOX10, BSCC: p0, p63, CKS/6,

P40, p63, SMA, SMMHC  p40, p63, SOX10, 100, calponin
K56 K6 o117
Molecular EWSRT-ATF1  HPVHRIn  NR4A3 MAML2 EWSR1 (clear)  HRAS
oropharynx  rearranged  rearranged mutations
e

929 100

-

. Renal cell carcinoma

Metastatic (secondary) tumor of head and neck sites via
lymphovascular spread
¢ Often present as a mass lesion; may be occult primary
¢ Kidney clear cell carcinomas are a common tumor to
metastasize to oral cavity and salivary glands
® Histology:
+ Alveolar pattern with extravasated erythrocytes
« Cleared to eosinophilic cytoplasm
¢ Prominent cell borders
¢ Positive (single population): CK-pan, PAX8, CAIX, CK7
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Definition

Histologic
features

Mucin

IHC

Molecular

Low grade
infilrative
salivary gland
tumor with
clear cells

Corded
growth;
Monotonous

‘Squamous
cel

carcinoma
and adeno-
carcinoma

Surface
dysplasial
CIS with

cytology; Clear  deep

10 eosinophilic
cytoplasm;
lack of
Keratinization;
significant
perineural
invasion;
distinctive
hyalinized
stroma

Mucin + (50%)
P40, p63,
CK5/6;

P16

EWSRT:ATF1

glandular
differentia-
tion

Mucin +
P40, P63,
CKS/6;

CEA glands

HPV HR in
oropharynx

Serous
acinar
neoplasm
with multple

Blue-dense.
cytoplasmic
granules;
Many
different cell

es.
(intercalated
duct;
glandular;
clear;

nonspecific)

Negative

DOG1,
NR4A3;
Negative
P40, p63,
CKSI6

NR4A3.
rearranged

Salivary gland
tumor with
epidermoid,
transitional and
mucinous
differentiation

Cystic with
prominent mucin
and true goblet-
cell formation;
Usually lacks
significant overt
keratinization; low
grade tumors lack
perineural
invasion; clear cell
change more

epidermoid cells

Mucin +

P40, P63, CKS/6;
CEAglands

MAML2
rearranged

Carcinoma with
exclusively
myoepithelial
differentiation

Many patterns.
of growth
(nodular,
diffuse, nested,
sheets, cords),
plasmacytoid,
epithelioid,
spindled
neoplastic cells
mucoid/myxoid

“variant may
have mucin
Negative (*)
§100, SOX10,
40, p63,
CKsB, GFAP,
SMA, SMMHC

EWSR1 (clear)

Epithelial and
myoepithelial
neoplasm, with
central
glandular
features

Inflrative;
sheets;
biphasic
central
cuboidal ductal
epithelium,
surrounded by
cleared
myoepithelial
cells; lacks
hyalinization;
rare oncocylic
and apocrine
variants

Negative
Luminal: CK7
Myoepithelial:
$100, SOX10,
P40, p63,
CK5/6

HRAS
mutations

Metastatic
clear cell
renal cell
carcinoma;
oceult
primary.

Pseudo-
alveolar
pattern;
prominent
vascularity;
clear cells;

wi

Negative

CK-pan,
PAX8, CAIX,
vimentin,
RCC

Clear cell
carcinoma with
squamous
differentiation

Surface
dysplasia;
stromal
invasion;
keratinization;
pleomorphism;
comedonecrosi

;s Basaloid
not biphasic;

type may have
basement
membrane
material,
pseudoglandul
ar architecture

Negative

P40, P63,
CKS/6;
BSCC:
SOX10,
con7

Rare; biphasic
ductal &
myoepithelial
cells with dense
collagenous
stroma

Infilrative
ductsitubules,
strands & cords
in dense.
collagenous
stroma
Luminal ductal
cells; flattened
myoepithelial
i

Perineural
invasion common

Negative

Luminal: CK7
Myoepithelial
p40, p63, CKSI6,
100, calponin

f,&gﬂ% Differential Diagnosis (Closing/Summary)
¢ Hyalinizing clear cell carcinoma
e Adenosquamous carcinoma / Acinic cell carcinoma
® Mucoepidermoid carcinoma
* Myoepithelial carcinoma
o Epithelial-myoepithelial carcinoma
® Renal cell carcinoma

e Squamous cell carcinoma / Sclerosing microcystic
adenocarcinoma

105

Everything becomes
easy when all you
have are

HAMMERS
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