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WHO Blue Book 2017: salivary gland 

ÅSome non neoplastic entities included

ÅExpanded molecular pathogenesis

ÅNewly defined entities: e.g. secretory 
carcinoma, polymorphous adenocarcinoma



New entities: Secretory Carcinoma
Mammary analogue secretory carcinoma

ÅFirst recognised as tumour similar to secretory 
carcinoma of breast

ÅDefined by specific molecular finding of 
balanced chromosomal translocation 
t(12,15)(p13:q25) ςidentical to secretory 
carcinoma of breast



Secretory carcinoma

Åbalanced chromosomal translocation 
t(12,15)(p13:q25)

Åresults in formation of ETV6-NTRK3fusion 
gene

Å (Also seen in infantile fibrosarcoma and others)

Å Detected either by break-apart ETV6FISH probe or RT-PCR for the fusion 
transcript



Variable fusion partners described

ÅRather than ETV6-NTRK3fusion ςthere may 
be others e.g. ETV6-Xgenefusion

ÅMorphology may tend to be different - more 
infiltrative growth and sclerotic stroma



Secretory carcinoma

ÅAdults, wide age range mean 47y

ÅMale predominance

ÅParotid > minor glands> submandibular gland

ÅDefined in molecular terms

ÅCharacteristic morphology

ÅAbout 250 cases reported



Secretory carcinoma

ÅOften lobules with thin 
septae

ÅTubular, solid, 
microcystic, follicular or 
papillary growth patterns

ÅFibrotic stroma less 
common

ÅCystic ςless common



Secretory carcinoma

ÅLow grade vesicular 
nuclei

ÅFoamy/ granular/ 
vacuolated cytoplasm

Åά.ǳōōƭȅέ ǎŜŎǊŜǘƛƻƴǎ

ÅAtypia and mitoses 
rare















Secretory carcinoma versusacinic cell 
carcinoma

Å Secretory carcinoma
Å Multiple growth patterns
Å Papillary cystic  
Å More solid and bubbly 
Å Multivacuolated cytoplasm
Å Luminal and cytoplasmic mucin 

DPAS+ globules
Å No basophilic granules

Å Diffuse S100, mammaglobin positive
Å DOG1 negative

Å Acinic cell carcinoma
Å Multiple growth patterns, rarely papillary
Å Papillary cystic less likely
Å DPAS: granular cytoplasmic positivity

Å May have basophilic granules

Å S100, mammaglobin negative
Å DOG1 positive (intense apical membranous 

and variable cytoplasmic)



S100



DPAS



Acinic cell carcinoma (zymogen rich)



DOG 1 in acinic cell carcinoma



Secretory carcinoma
Mammaglobin HE



Mammaglobin
ÅPolymorphous low grade 

adenocarcinoma: 60% may 
have S100 and 
mammaglobin positivity

ÅAdenoid cystic: 13% 
mammoglobin positive

ÅLow grade salivary duct 
adenocarcinoma

ÅSalivary duct carcinoma



Secretory carcinoma: differential 
ÅLow grade ductal adenocarcinoma/ 

cystadenocarcinoma:
ÅS100 and mammaglobin diffusely positive
ÅIntraductal micropapillary or cribriform 
Åusually p63 positive myoepithelial layer help to 

distinguish
ÅMucoepidermoid carcinoma:S100 and 

mammaglobin usually negative



Secretory carcinoma: Prognosis
ÅUsually indolent behaviour but may result in 

locoregional recurrence and metastasis
ÅUp to 25% nodal metastases described

ÅPrognosis: depends on stage
ÅHigh grade transformation has been described

ÅDue to nature of fusion: TRK inhibitors may have a role



Acinic cell carcinoma (after SC)

Å>50% of zymogen granule 
poor acinic cell 
carcinomas are secretory 
carcinomas

ÅSecretory M:F ratio 8:2

ÅAcinic       M:F ratio 1:1.5



Secretory carcinoma in thyroid
Å Recently 6 cases from 2 centres
Å Morphologically like salivary counterpart
Å Nodal metastases/ high stage
Å S100 and mammaglobin positive
Å ETV6rearrangement confirmed by FISH
Å Negative for thyroglobulin and TTF-1
Å ETV6-NTRK3 rearrangement also described in radiation associated thyroid 

PTC
Å PAX8 was positive focally

Å Probably true thyroid origin



New entity:  polymorphous 
adenocarcinoma



Polymorphous adenocarcinoma
Å New nomenclature 2017 ςprobably most contentious area
Å Includes cases previously called
Å polymorphous low grade adenocarcinomaand
Å cribriform adenocarcinoma of tongue(CAT)/ cribriform 

adenocarcinoma of minor salivary glands (CAMSG)

Åά[ƻǿ ƎǊŀŘŜέ ǿŀǎ ŘǊƻǇǇŜŘ ŘǳŜ ǘƻ ŀƎƎǊŜǎǎƛǾŜ ōŜƘŀǾƛƻǳǊ ƻŦ ǎƻƳŜ 
tumours, tumours with not so low grade appearance

Å CAMSG  - emerging entity, may be recognised as an entity in the 
future



PLGA and CAMSG - ? distinct entities 
or variants on a spectrum

Cribriform adenocarcinoma

Å Base of tongue predominates
Å Papillary/ glomeruloid structures 
Å Also cribriform, tubular, solid
Å Optically clear/ ground glass nuclei
Å Propensity for LVI

Å Rearrangements of PRKD1-3 in 80%
Å PRKD1 E710D mutations 10%
Å Early nodal metastasis common

PLGA

Å Palate, buccal mucosa predominate
Å Streaming columns of cells, concentric 

whorls, tubular, solid papillary and 
cribriform

Å Pale vesicular nuclei
Å PNI

Å Rearrangements of PRKD1-3 in 10%
Å PRKD1 E710D mutations 80%
Å Nodal metastasis rare



Historically  - polymorphous low grade 
adenocarcinoma

ÅDescribed in 1984
ÅInfiltrative growth
Åoverlap with features of 

adenoid cystic carcinoma 
ςbut much better 
prognosis

ÅLocal recurrence 10-33%
ÅDistant metastases and 

death from disease rare





ÅPLGA ÅAdenoid cystic carcinoma



PLGA
Å.ǳǘΧΧ
Åhistorical difficulty over inclusion or exclusion of cases with 

prominent papillary growth pattern
ÅSome felt the papillary ones would be better categorised as 

adenocarcinoma, NOS
Åassociated with worse prognosis than PLGA without 

papillary growth
ÅAlso cases with necrosis, higher grade areas
ÅSuggested since 2002 that low grade should be dropped





Cribriform adenocarcinoma of minor 
salivary gland

ÅOriginally described as cribriform adenocarcinoma of the 
tongue (CAT) usually base of tongue
ÅLater expanded as seen in other sites ςCAMSG (minor 

salivary gland)
ÅSome base of tongue tumours were more papillary and 

more aggressive

ÅGrowth pattern is mostly papillary/ glomeruloid despite 
the name



microcystic /cribriform





Infiltrative growth





CAMSG ςpapillary with PTC like nuclei





WHO 2017
Polymorphous adenocarcinoma

Å Submucosal, unencapsulated, infiltrative
Å Small bland cells
ÅMinimal hyperchromatism, many with pale washed out nuclei
Å PNI common
ÅMitoses uncommon, no necrosis
Å Variability within and between tumours characteristic: lobular, 

trabecular, microcystic, cribriform, solid, papillary /cystic
Å S100 often diffusely positive
Å Do not have a prominent basal or myoepithelial phenotype although 

p63 seen (but not in biphasic pattern as in adenoid cystic )



Polymorphous adenocarcinoma versus 
adenoid cystic carcinoma

Polymorphous adenocarcinoma

Å Pale vesicular nuclei

ÅMultiple growth patterns,   
focally cribriform

ÅMonotypic cells

Å PNI with perineural whorling 
at periphery

ÅMIB 1 <10%

Å P63+p40-

Adenoid cystic
Å Hyperchromatic angulated nuclei
Å Glandular / tubular, cribriform, 

solid
Å Biphasic pattern usually seen, 

inner cells CD117 +
Å PNI, often larger nerves

Å MIB1 > 10% 
Å P63+p40+
Å MYB-NFIB fusion in 80%



Tumour upper lip 35 year old female



Tumour of upper lip





Mitoses, microcystic pattern





Polymorphous adenocarcinoma 
(CAMSG type)



Small left 
lateral 
tongue 
tumour







Diagnosis: Metastatic adenocarcinoma from the 
oesophagus mimicking primary



Adenoid cystic carcinoma ς2017



Adenoid cystic carcinoma

Å5 yr survival 90%

Å15 yr survival <70%

ÅGrowth pattern and 
stage important

ÅSolid growth pattern > 
30% - worse outcome



Adenoid cystic carcinoma: molecular  

Åt (6;9) translocation that joins the MYB (chros 6) and 
NFIB (chros 9) transcription factors into fusion gene 
product
Å80% of adenoid cystic carcinomas, not in HGT

Å 6q22-23 translocations MYB fusion/activation 89%
Å 8q13 translocations MYBLI fusion/ activation 10%
Å NOTCH1 mutation 5-10%

Å MYB antibody also available but not specific for diagnosis of ACC



Clear cell carcinoma 

ÅPreviously: clear cell carcinoma, NOS

Åhyalinising clear cell carcinoma

ÅEWSR1-ATF1fusion recently identified 

Å85-90% of tumours



Clear cell carcinoma

ÅRare low grade minor salivary gland carcinoma

ÅLack of myoepithelial differentiation

ÅUntil recently a diagnosis of exclusion

ÅDistinction from clear cell mucoepidermoid 
carcinoma, clear cell odontogenic carcinoma was 
not always possible



Clear cell carcinoma
Å Palate tongue base, tongue

Å Appear clinically and grossly 
circumscribed but infiltrative on 
histology

Å Growth pattern: small nests, cords, 
thin trabeculae, single cells

Å Pale  uniform eosinophilic or clear 
cytoplasm

Å Desmoplastic response most often in 
centre of tumour

Å Infiltrative edge and can have 
pagetoid surface involvement

Å PNI and intraneural involvement 
common









PASCalponin



ά/ƭŜŀǊ ŎŜƭƭ ŎŀǊŎƛƴƻƳŀέ

ÅFoci of squamous differentiation may be seen
ÅOrigin from surface epithelium can be seen
ÅNo duct formation
ÅDiffuse p63
ÅEM: features suggesting squamous differentiation
ÅAt least not an adenocarcinoma
ÅWeinreb 2013



Clear cell carcinoma: molecular

ÅEWSR1-ATF1fusion recently identified (85-90%) 
ÅAlso present in clear cell odontogenic carcinoma 

but not other clear cell mimics

ÅEWSR1 gene rearrangements are present in soft 
tissue myoepithelial tumours but fusions are 
distinct from salivary counterparts





Salivary duct carcinoma
ÅPapillary cribriform tumour with comedo necrosis, apocrine 

appearance 
ÅHigh grade
ÅER PR negative
ÅAndrogen positivity discovered inadvertently (90%)
ÅSome PSA positive
ÅHigh grade carcinoma that is AR negative, non apocrine ς

probably another type of carcinoma e.g. HGT of another 
type, SCC





Salivary duct carcinoma: androgen 
receptor positive 

androgen deprivation therapy under investigation



Salivary duct carcinoma: 
Her2 antibody (approximately 15%)



Intraductal carcinoma

ÅIntraductal carcinoma
(low grade salivary duct adenocarcinoma/ low 
grade cribriform cystadenocarcinoma)

ÅOuter myoepithelial layer should be 
identifiable



Salivary duct carcinoma vs intraductal carcinoma

Salivary duct carcinoma

ÅHigh grade, invasive

ÅAR positive

ÅS100 negative

ÅSOX10 negative

ÅP63, p40 negative

Intraductal carcinoma

ÅLow grade, intraductal

ÅAR negative

ÅS100 positive

ÅSOX10 positive

ÅP63,p40 highlights 
intraductal component





Mucoepidermoid carcinoma



Grading in mucoepidermoid carcinoma

ÅAFIP: Goode/ Auclair/ Ellis 1998

ÅBrandwein: modification of AFIP score 2001

ÅModified Healey (MD Anderson) 2009

ÅKatabi/ MSKCC 2014

ÅLow grade: local excision

ÅHigh grade: excision, neck dissection +/-radiotherapy



Quantitative grading systems
AFIP
Å Intracystic <20% +2
Å Neural invasion +2
Å Mitoses >4/10 hpf   +3
Å Necrosis +3
Å Anaplasia +4

Å Low 0-4 
Å Intermediate 5-6 
Å High >7

Brandwein
Å Intracystic <25% +2
Å Neural invasion +2
Å Mitoses >4/10 hpf   +3
Å Necrosis +3
Å Nuclear atypia +3
Å Invades in small nests +2
Å Vascular invasion +3
Å Bone invasion +3

Å Low 0
Å Intermediate 2-3
Å High >4



Qualitative systems
Modified Healey

Å LG: macrocysts, minimal 
pleomorphism, circumscribed 
invasive edge

Å IG: fewer microcysts, non 
macrocysts, more solid, mild ς
moderate pleomorphism

Å HG: solid, no macrocysts, 
easily found mitoses, 
cytologically high grade

MSKCC

Å LG: cystic, circumscribed, 0-
mitoses1/10 hpf, no necrosis

Å IG: mostly solid, circumscribed 
or infiltrative mitoses<4/10hpf, 
non necrosis

Å HG: mitoses >4/10 hpf, 
necrosis present 




