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AN APPROACH TO THE 
DIAGNOSIS OF SALIVARY GLAND 

TUMORS

Richard C. Jordan DDS PhD FRCPath
Professor of Oral Pathology, Pathology & Radiation Oncology

Why is salivary gland pathology challenging?

1. Rare 

2. Broad morphology

3. Complex architecture 
4. Overlapping features

5. Pattern matching often does not work

6. Sampling
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Emotion gets Kirk in 
trouble – every time
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SALIVARY GLAND NEOPLASMS
General Features

• 3% of all tumors

• about 3 cases per 
100,000 (4X less 
common than oral 
cancer

General Features

• F>M; exception Warthin’s tumor M>F
• 80-90% epithelial; 75% benign; 65% 

pleomorphic adenoma
• parotid most common site 
• some tumors exclusively or predominantly in 

certain glands
• salivary gland tumors are rare in children; 

50% are malignant most are mucoepidermoid
carcinoma

SALIVARY GLAND NEOPLASMS
General Features

Site Frequency Proportion 
malignant

Parotid 65% 25%

Submandibular 10% 40%

Sublingual <1% 90%

Minor 25% 50%
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Malignant tumors by site: most common

Major glands Minor glands

MEC MEC

Adenoid cystic 
carcinoma

Adenoid cystic 
carcinoma

Adenocarcinoma NOS PLGA

Acinic cell carcinoma Adenocarcinoma NOS

These are all benign salivary gland tumors

This is also benign – it’s a pleomorphic adenoma! This is not benign – it’s a mucoepidermoid carcinoma!
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Tip of the iceberg - an adenoid cystic carcinoma!

Clinical Behavior of Malignant Tumors

Low grade Spectrum of behavior High grade

Acinic cell carcinoma Adenoid cystic 
carcinoma

Salivary duct carcinoma

PLGA Mucoepidermoid 
carcinoma

Mammary analogue 
secretory carcinoma

Basal cell 
adenocarcinoma

Carcinoma ex PA

Clear cell carcinoma Oncocytic carcinoma

Cystadenocarcinoma Undifferentiated 
carcinoma

From Chan JKC & Cheuk W. Tumors of the salivary glands in Fletcher CDM. Diagnostic Histopathology of Tumors 4th ed Elsevier 2013

The microscopic approach

1. Invasion
2. Cellular composition
3. Architecture 
4. Cytology
5. Stroma
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Invasion

• ** the most important feature***

• benign = circumscribed

• malignant = invasion
• exceptions: 

– acinic cell carcinoma 
– Ca Ex PA can be circumscribed = “atypical PA”
– PA: extracapsular nodules

Obviously invasive?

Cellular atypia, 
coagulative necrosis & 
readily identified 
mitotic figures? 

None of the above
Focal capsular invasion, or mild 
atypia with occasional mitotic 
figures

Benign Atypical

Yes

Yes

No
Malignant

Modified from Chan JKC & Cheuk W. Tumors of the salivary glands in Fletcher CDM. Diagnostic Histopathology of Tumors 4th ed Elsevier 2013
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For some tumors it is invasion that defines them –
Basal cell adenocarcinoma

Diagnostic Pearls

• No PNI or invasion after extensive sampling =
no way it is adenoid cystic carcinoma

• Adenoid cystic ca looks like PA but need to ID 
invasion

• Some tumors look benign but have invasion = 
basal cell adenocarcinoma, oncocytic ca, 
myoepithelial ca

• Be cautious with a poorly sampled salivary 
gland tumor
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Beware of small or fragmented biopsies or those where 
you cannot adequately assess the border of the tumor

Beware of small or fragmented biopsies or those where 
you cannot adequately assess the border of the tumor

The microscopic approach

1. Invasion
2. Cellular composition
3. Architecture 
4. Cytology
5. Stroma

One or 2 cell population?

Bipopulation Monopopulation

PA PLGA

Basal cell adenoma/ca Acinic cell ca

Warthin’s tumor SDC

Adenoid cystic 
carcinoma

Oncocytoma/ca

Epi-myopeithelial ca Myoepithelioma

MEC MSAC
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The microscopic approach

1. Invasion
2. Cellular composition
3. Architecture 
4. Cytology
5. Stroma

Architecture

Cystic Microcystic Cribriform Tubular Papillary

Architecture

Cystic Microcystic Cribriform Tubular Papillary

Warthin’s 
tumor

Acinic cell ca Adenoid 
cystic ca

Adenoid cystic 
ca

Warthin’s 
tumor

Cystadenoma/
ca

PLGA SDC PLGA Cystadenoma/
ca

MEC Myoepithelial
ca

PLGA Epi-myoepi ca Papillomas

Acinic cell ca MEC PA PA Acinic cell ca

MASC Cribriform 
adenoca
tongue

Cystadenoma/
ca

PLGA

SDC Adenoca NOS
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Necrosis in a pleomorphic adenoma 
following FNA

Carcinoma ex pleomorphic adenoma with 
necrosis

Necrosis = malignancy except if there has 
been a prior biopsy The microscopic approach

1. Invasion
2. Cellular composition
3. Architecture 
4. Cytology
5. Stroma

Cytology: SGT can contain all 
these cell types

• Oncocytes

• Squamous cells

• Basaloid cells
• Spindle cells

• Clear cells

Clear cells can be seen in many types of SGT
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Clear cells can be seen in many types of SGT

Hyalinizing clear cell carcinomaMucoepidermoid carcinoma

Epithelial-myoepithelial carcinoma Acinic cell carcinoma

The microscopic approach

1. Invasion
2. Cellular composition
3. Architecture 
4. Cytology
5. Stroma

Stroma

• eosinophilic hyaline material = myoepithelial
cells

• intraluminal material = ductal cells

• stromal mucin common; no value since it can 
be seen in several tumors

• PA stromal features: cartilage, mucin in 
abundance, thick “fluffy” elastic fibers

Many products of myoepithelial cells in a pleomorphic adenoma
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Clear cell tumor with hyalinized stroma = Hyalinizing clear cell 
carcinoma; EWSR1-ATF1 fusion

“There’s never a problem until there IS a problem”

Rule #1 of the insurance industry

“Histochemistry is never helpful UNTIL its helpful”

Rule of salivary gland pathology

Histochemistry: When its helpful

Tumor Stain Result

Mucoepidermoid
carcinoma

Mucicarmine Intracytoplasmic 
mucin

Oncocytoma/carcinoma PTAH Mitochondria

Acinic cell carcinoma PASD Zymogen cytoplasmic 
granules
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Mucicarmine is a helpful stain for epithelial derived mucins. 
Intracytoplasmic mucin in a mucoepidermoid carcinoma

Normal serous acini

Acinic cell carcinoma PASD stain shows zymogen granules

Immunohistochemistry - examples

1. Luminal (inner) cells = epithelial: Cam5.2+, CD117+, 
CK7+

2. Abluminal (outer) cells = myoepithelial: SMA+, 
calponin+, p63+, p40, CK14+, mapsin +, CD43

3. High Ki-67 = poor prognosis in MEC, acinic cell 
carcinoma & adenoid cystic carcinoma

4. Salivary duct carcinoma = AR+
5. (Mammary analogue) secretory carcinoma –

mammaglobin +, S100 +, MUC4+, GATA4 
6. PA & AdCC p40/p63 concordant staining; PLGA 

p40/p63 discordant staining 
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Keratin

AR

Mucicarmine

Salivary duct carcinoma

(Mammary analogue) Secretory carcinoma

KeratinMammaglobin

S-100

p63 p40

PLGA

PA

Ki-67 (MIB-1 not Myb)

Basal cell adenocarcinoma has a low proliferation rate
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Cytogenetics – its time has come

Tumor Cytogenetics Fusion

Pleomorphic adenoma Rearranged 8q12 (39%)
Rearranged 12q13-15 (8%)
Sporadic non 8q21 or 12q13-15 (23%)

PLAG1-CTNNB1
PLAG1-LIFR
PLAG1-SII
HMGA2-FHIT

Mucoepidermoid 
carcinoma

t(11;19)(q21;p13) (70%) MECT1-MALM2

Adenoid cystic 
carcinoma

LOH 6q23-25 (76%); t(6;9)
(q22-23;p23-24) 

MYB-NFIB

(Mammary analogue) 
Secretory carcinoma

t(12;15)(p13;q25) ETV6-NTRK3

Hyalinizing clear cell 
carcinoma

t(12;22)(q13;q12) ESWR1-ATF1
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What goes in your report

1. Histologic type

2. Anatomic site of origin

3. Extent of disease for staging (if resection)
4. Margin status

5. Ancillary studies (example IHC)


