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Salivary glands
◈ Three major glands:

- Parotid gland

- Submandibular gland.

- Sublingual gland

◈ Hundred minor salivary glands 

- The roof of the mouth 

- lips, tongue, cheeks, nose, sinuses, and larynx

◈ Tumors in minor glands are uncommon, but they are more 
often  

cancerous than benign. (often start in the roof of the 
mouth)
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* Parotid gland (62.6%) > Submandibular (18.9%) > oral minor (18%) >> subligual (0.5%)

* Malignant rate :  Parotid  131/656 = 20%, Submandibular 61/197 = 31%

Minor     129/189 = 68%, Sublingual           4/5     = 80%
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* Most benign 

= PA (50%), 

WT  (12%)

* Malignant :

= Mucoepi (9%)

AdCC      (8%)

Secondary (3%)
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WHO 2005 (3rd)  vs  2017 (4th)
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◼ Conceptual changes in salivary gland histopathology  (2017 WHO update)

◼ New paradigm of translocations and gene fusions

◼ Implication on cytology 

Head and Neck Pathol 2017;11:55–67

WHO H&N blue blook 2017;ch7
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◈ Histologic classification for salivary gland tumors in the WHO 4th ed. has 
21 carcinomas, 11 benign tumors, 4 non-neoplastic epithelial lesions,

3 benign soft-tissue entities, and MALT lymphoma.
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*low-grade cribriform cystadenocarcinoma 🡪 now “Intraductal carcinoma” 

*Metastasizing pleomorphic adenoma 🡪 Taken as a subgroup of PA now

*Small cell carcinoma 🡪 Small cell neuroendocrine carcinoma

*Large cell carcinoma 🡪 Large cell neuroendocrine carcinoma

(+)

(+)

(previous malignant)

(+)
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Acinic cell ca

Basaloid adenoca

Myoepithelial ca

Adenoid cystic ca

Pleomorphic adenoma

Epithelial-myoepithelial ca

Warthin’s tumor

Oncocytic ca

Mucoepidermoid ca

Salivary duct ca

Adenocarcinoma, NOS

Pseudo-stratified columnar

Ductal basal cellColumnar cells/basal mem Cuboid/Myoepi
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Cytology patterns and their DxDs

*FNA can distinguish with high specificity (97–98%) a non-neoplastic lesion from a 

neoplasm
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◈ Sponsored by the ASC and the IAC

◈ Evidence-based, and provide a useful & uniform 
format for clinicians to treat SGTs

◈ General agreement on the need for a defined set of 
diagnostic categories for salivary gland FNA

– Clarity of communication (implicit cancer 
risk)

– Exchange of data across institutions

◈ Online survey data. 49 questions, 515 participants, 
54% academic

◈ >95% agreed with new reporting structure.

◈ Both Romanowsky and Pap stains are essential.
14

Bill Faquin, Diana Rossi, Zubair Baloch,  Guliz Barkan,   Maria Pia Foschini, Daniel Kurtycz,  Marc Pusztaszeri, Philippe Vielh 

(in Jan 2018)
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Diagnostic category Proposed risk of 

malignancy (%) 

Management 

I. Non-diagnostic 25 Clinical and radiologic 

correlation/repeat FNA

II. Non-neoplastic 10 Clinical follow-up and 

radiologic correlation 

III. Atypia of undetermined significance 

(AUS)

20 Repeat FNA or Surgery

IVA. Benign neoplasm <5 Conservative surgery or 

follow-up 

IVB. Salivary gland neoplasm of 

uncertain malignant potential (SUMP)

35 Conservative surgery 

V. Suspicious for malignancy 60 Surgery

VI. Malignant 90 Surgery

The Milan System for Reporting 

Salivary Gland Cytopathology



Milan 1: Non Diagnostic
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• Currently no validated criteria in literature
• Insufficient material qualitative or quantitative for 

a diagnosis.
• 10% or less targeted reporting rate (hopefully!)

• Exceptions: matrix material, mucinous cyst 
contents, acute inflammation, any atypia

• Minimum of 60 lesional cells for adequacy.

• Repeat sampling using US or CT guidance.



Milan 2: Non Neoplastic
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• Risks of malignancy should be low if adequately 
sampled

• Chronic and granulomatous sialadenitis, 
Sialolithiasis, lymph nodes within or adjacent to 
salivary gland.

• A subset will need surgical excision to exclude a 
poorly sampled neoplasm. 

• If old age and multiple lymph nodes are present, 
the flow cytometry of FNA aspirates and excision 
are recommended. 
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Chronic Sialadenitis Granulomatous 

Sialadenitis



Cystic salivary gland lesions

◈ Aspirates of cystic salivary gland lesions divided into 
mucinous and non-mucinous types. 

◈ Aspirates of non-mucinous cyst contents characterized by 
watery proteinaceous fluid containing scattered 
lymphocytes, histiocytes, and debris classified as “Non-
Diagnostic-cyst contents.” When an epithelial component 
is present but scant  raising the possibility of a neoplasm, 
the aspirate classified as AUS. 

◈ aspirates of mucinous cyst contents, the possibility of a 
low-grade mucoepidermoid carcinoma should be 
considered and classified as AUS.
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Head and Neck Pathology, 2018, 12(4):548-561



◈ Specimens that lacks qualitative or quantitative 
cytomorphologic features to be diagnosed with 
confidence as either non neoplastic or neoplastic
Indeterminate for a neoplasm.

◈ Reflects sampling issue and/or morphologic overlap 
between non neoplastic and neoplastic entities.

◈ Heterogenous category with various scenarios.

◈ Cannot entirely exclude a neoplasm.

- Example is mucinous cyst contents only (cannot exclude 
a low grade Mucoepidermoid carcinoma) 

Milan 3: Atypia of Undetermined Significance



Why do we need an AUS category?

◈ To reduce the number of false negative 
diagnosis in the non neoplastic category 
while helping to maintain the significance 
of the neoplastic category.



Atypia of Undetermined 
Significance

◈ Specimens are often compromised (air drying, blood clot…)

◈ A majority will be reactive atypia or poorly sampled 
neoplasms

◈ The atypical cells should be low grade and sparce.

◈ Estimated ROM in the Milan system: 20%

◈ Limited use (<10% of all salivary gland FNAs)

◈ Samples classified as “AUS” will usually show 
morphological overlap between non-neoplastic and 
neoplastic processes.



Cytologic Criteria 
1. Reactive and reparative atypia indefinite for a neoplasm  

2. Squamous, oncocytic, or other metaplastic changes 
indefinite for a neoplasm

3. Low cellularity specimens suggestive of, but not 
diagnostic of a neoplasm

4. Specimens with preparation artifacts hampering 
distinction between a non-neoplastic and neoplastic 
process 

5. Mucinous cystic lesions with an absent or very scant 
epithelial component

6. Salivary gland lymph nodes or lymphoid lesions that are 
indefinite for a lymphoproliferative disorder



Atypia of Undetermined Significance. These two images show rare atypical cells
in an inflammatory background, indefinite for a neoplasm (Papanicolaou stain)



Atypia of Undetermined Significance. 
Group of epithelioid cells, indefinite for a neoplasm (Papanicolaou stain)



Atypia of Undetermined Significance. The aspirate shows occasional
epithelial cells with oncocytic features in a background with numerous
lymphocytes, indefinite for a neoplasm (Papanicolaou stain). The surgical
follow-up was a Warthin tumor.



Atypia of Undetermined Significance. This hypocellular aspirate shows a 
very rare group of mildly atypical epithelial cells with associated 
“lymphocytic tangles,” suggestive but not diagnostic of a neoplasm. 
(Papanicolaou stain)



Atypia of Undetermined Significance. The epithelial cells in this aspirate are 
suggestive of a neoplastic process but abundant blood limits the evaluation 
(Papanicolaou stain)



AUS. This aspirate contains abundant mucin without any epithelial cells. 
The
differential diagnosis includes a benign mucinous cyst; however, a low-
grade mucoepidermoid carcinoma cannot be excluded (Romanowsky 
stain)



AUS. A collection of cytologically bland keratinizing squamous cells raises a
differential diagnosis of metastatic squamous cell carcinoma versus reactive
squamous atypia in a benign squamous cyst.



AUS. Mixed population of lymphocytes with background lymphoglandular
bodies and increased numbers of larger lymphocytes. A lymphoma cannot 
be excluded, particularly in the absence of flow cytometry (Romanowsky
stain)



Milan 4.1 Benign Neoplasm
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◈ Cellular specimen with characteristic subgroups

◈ Nuclear atypia should be minimal or at most low grade.

◈ Estimated ROM in the Milan system: < 5 %

◈ Correlating to clinical and radiological studies is important.

◈ Pleomorphic adenomas, Warthin’s tumor, lipomas, 
Schwannomas



Pleomorphic Adenoma
(Benign Mixed Tumor)

◈ Most common salivary neoplasm

◈ Most common site: Parotid gland

◈ Fibrillary chondromyxoid stroma

◈ Metachromatic on DQ stain

◈ Greyish blue on Pap stain

◈ Mixed ductal cells, small cuboidal to polygonal 
cells, myoepithelial cells, plasmacytoid cells, 
dyscohesive cells, bland-looking.
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Carcinoma ex Pleomorphic 
Adenoma

◈ Requires concurrent PA or history of PA at same site

◈ 80% occur in major salivary glands especially Parotid gland

◈ 7-10% of PAs (especially long standing), 6 th to 8 th decade 
(20 yrs later than PA)

◈ 6 th most common salivary gland malignancy in adults

◈ Cellular specimen with predominantly epithelial cells

◈ 2 distinct patterns, benign PA with malignant or equivocally 
malignant cells with or without necrosis, mitosis

◈ Malignant component could be adenocarcinoma, salivary 
duct carcinoma, ACC, MEC, PLGA, epi-myoepithelial
carcinoma
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Warthin’s Tumor
◈ 2 nd most common benign salivary gland tumor

◈ Smokers, typically 5 th -7 th decade, M>F

◈ Almost exclusively arise in Parotid, superficial lobe in the tail

◈ Painless mass with a doughy feel

◈ Aspiration usually yields a drop or two of thick, tan brown 
fluid (looks like motor oil)

◈ Bimorphic population of lymphocytes and oncocytes

◈ some papillary configuration

◈ DxD : MEC, Oncocytoma, lymph node, SqCC
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Warthin’s tumor with atypical squamous metaplasia

1. Especially after FNA and infarction.

2. mimicking squamous cell carcinoma (false positive)



Myoepithelioma
◈ Benign myoepithelial tumor, 2% of salivary gland 

◈ neoplasms, 6% of minor salivary gland tumors

◈ 3 rd -5 th decade, M:F (1:1), slowly growing, painless mass

◈ Two cell types, spindle or plasmacytoid or may be mixed.

◈ Collagenized stroma, chondroid or chondromyxoid areas

◈ Looks like PA but without ductal cells

◈ DxD: PA, Plasmacytoma, myoepithelial carcinoma (has 
necrosis, atypical mitosis, invasion into surrounding) 
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Milan 4.2 SG Neoplasm of Uncertain 
Malignant Potential (SUMP)

◈ Can diagnose as a neoplasm but cannot tell what 
type/specific diagnosis

◈ Malignancy cannot be excluded (Estimated ROM : 35%)

◈ Majority will consist of cellular benign neoplasms with 
atypical/confusing features or low grade carcinomas

- Myoepithelioma

- Stroma poor Pleomorphic adenoma

- Warthin’s with atypical metaplasia

- Basaloid tumors (adenoma vs carcinoma)

◈ Clinical management: conservative surgery.
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SUMP Subgroups
◈ Cellular Basaloid neoplasm

1. Fibrillary stroma

PA, Myoepithelioma/ca, Basal cell adenoma/ca

2. Hyaline stroma:

Basal cell adenoma/ca, AdCC, Polymorphous adenocarcinoma,

Epi-myoepithelial carcinoma.

3. Mixed/other stroma: 

AdCC, Polymorphous adenocarcinoma 

4. Scant Stroma: 

Cellular PA, AdCC, canalicular adenoma, myoepith ca

◈ Cellular oncocytic/Oncocytoid neoplasm

Warthin’s, Oncocytoma, Acinic cell ca, MASC, meta RCC, MEC, 

Myoepithelioma

◈ Cellular neoplasm with clear cell features
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Adenoid Cystic Carcinoma
◈ 4 th most common malignant salivary gland tumor, 

◈ F:M=3:2, peak age 6 th decade

◈ Variety of patterns (cribriform, tubular, solid, combination)

◈ Small to medium cells with clear to eosinophilic cytoplasm

◈ Cohesive cellular clusters surrounding balls of 
metachromatic material (distinct cells and stroma)

◈ High N:C ratio, dark nuclei with scant cytoplasm

◈ Difficult to distinguish from other salivary neoplasms in 
absence of metachromatic stroma

◈ DxD: PA, other basaloid salivary tumors

◈ c-KIT (+), chromosome translocation t(6;9)/MYB-NFIB and 
t(8;9)/MYBL1-NFIB fusion genes (80%)
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Acinic Cell Carcinoma
◈ 80% occur in Parotid gland, 6% of all salivary tumors

◈ F:M=3:2, wide age range, mean mid 40s

◈ Slowly growing, may have pain or facial nerve paralysis

◈ High cellularity, loose or tight acinar structures

◈ Many stripped bare tumor nuclei in background

◈ Ample PAS+ granular vacuolated fragile cytoplasm

◈ High false negative rate  (Mistaken for normal salivary gland)

◈ No specific IHC profile or genetic/molecular test

◈ DxD: Warthin’s, MEC, other clear cell tumors
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Milan 5. Suspicious for Malignancy

◈ Aspirates with features highly suggestive of carcinoma but 
qualitatively or quantitatively fall short of a definitive 
diagnosis.

◈ An attempt should be made to subcategorize if worried 
about low or high grade malignancy.

◈ Estimated ROM in the Milan system: 60%

◈ Majority (but not all) will be cases of cytologically high grade 
carcinomas with compromised sampling/preparation
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Salivary Duct Carcinoma
◈ High grade carcinoma resembling breast ca

◈ 7 th decade, parotid, M:F=2-4:1

◈ Rapid growth with facial nerve involvement

◈ Cytology shows features of high grade adenocarcinoma with 
necrosis and mitosis

◈ Cribriform, papillary, sheets and single cells

◈ Immunoreactive for epithelial markers, Androgen receptor 
(>90%) GCDFP-15 (80%), and Her2-neu 3+ (10-35%).
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Cellular smears with dirty necrotic background

Clusters of epithelial cells with high grade pleomorphic nuclei and ample 

cytoplasm. 



Mucoepidermoid Carcinoma
◈ Most common malignant salivary gland tumor in children 

and adults, wide age range

◈ Low grade and High grade.

◈ 3 cell types: mucus, intermediate and epidermoid cells

◈ Low grade may have abundant mucin and few cells.

◈ High grade difficult to diagnose on cytology, often call high 
grade carcinoma/squamous ca.
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Immunocytochemistry for Salivary 
Gland Neoplasms
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Conclusion of this talk
◈ Cytologic criteria are now included in WHO blue 

books.
◈ Low- and high-grade tumors in cytology
◼ Low-grade: 

- Salivary gland neoplasm of Uncertain Malignant Potential 
(SUMP)  

◼High-grade:
- Suspicious for Malignancy (SM) or  Malignant 

◈ Immunoprofiling (cell blocks)
◈ Detection of translocations and gene fusions 

(smears, cell blocks, in situ hybridization, next 
generation sequencing…) of FNAs   
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Thank you & Happy Fathers’ Day
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