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Update on molecular 
diagnostics of salivary gland 

tumors



 Mucoepidermoid carcinoma

 Adenoid cystic carcinoma

 NUT midline carcinoma

 Mammary analogue secretory carcinoma 
(MASC)



Mucoepidermoid carcinoma
•common malignant SG tumor
•broad age range, minor and major SG
•translocation t(11;19) specific for MEC

•MECT1-MAML2 translocation
•FISH or RT-PCR analysis



Mucoepidermoid carcinoma

 Highly variable clinical prognosis

 Grading systems- AFIP, Brandwein

 Translocation t(11;19) fuses MECT1 
(mucoepidermoid carcinoma translocated-1) at 19p13 with 

MAML2 (mastermind-like gene family) at 11q21

 Fusion positive patients have better outcomes

 Less local recurrences, metastases and tumor-related 

deaths



 Fusion positive cases of MEC have better 
outcome even in high grade morphology



MECT1-MAML2 translocation can be used in differential dg.

Am J Surg Pathol 2009:33:409-416



Adenoid cystic carcinoma

 both minor and major SG

 relentless clinical course 
with late recurrences and 

distant metastases

 c-KIT (CD117) over-
expression

 No evidence of c-KIT 
gene mutations

 Mixed results with imatinib 
which targets c-kit 



Adenoid cystic carcinoma

 Recurrent t(6;9) translocation in AdCC of both 

head and neck (salivary, lacrimal, ceruminal 

glands) and breast

 Translocation fuses MYB oncogene with 

transcription factor gene NFIB 
 Leads to chimeric MYB-NFIB fusion transcript 

 MYB-NFIB fusion is a candidate therapeutic target

 MYB activation through gene fusion is a major 
oncogenic event in AdCCa of many sites



NUT Midline Carcinoma

 New type of aggressive ca has been described, 
t(15;19)(q14;p13.1)

 Midline structures of head and neck in young adults

 Composed of undifferentiated basaloid cells with focal 
squamous differentiation

 Dual color FISH analysis for NUT gene with splitting of green-red probe 
on tu cells

 BRD4 dual color FISH analysis



Bakker et al: Am J Surg Pathol 2009:33:1253-1258

Parotid gland in 15-y old male

CAM 5.2+
CD56+
p63+

NUT ca



Newly recognized entities

WHO 2005

•Mammary analogue secretory carcinoma 
•Sclerosing polycystic adenosis 

•Cribriform adenocarcinoma, tongue type  
•Keratocystoma





Mammary analogue secretory carcinoma of salivary glands







Secretory ca breast

MASC



Secretory ca of breast

MASC



-secretory carcinoma of breast is associated with t(12;15) 
(p13;q25) ETV6-NTRK3 translocation

-fusion gene first recognized in congenital fibrosarcoma
-in mammary lesions relatively specific for SC



Sequence analysis of ETV6-NTRK3 gene fusion

Expression of ETV6-NTRK3 fusion transcript in the MASC and breast positive controls 

by RT-PCR. 1-16: Cases of MASC, PK-positive amplification control,

NK-negative amplification control, H2O – water. Arrows show translocation breakpoint



FISH analysis using LSI ETV6 (TEL) (12p13) Dual Color,

Break Apart Rearrangement Probe (VYSIS/Abbott). 

Green and red arrows show split signals indicating break of 

ETV6 gene. Yellow arrows show nonaltered chromosome. 

No break of ETV6 gene in 14 salivary gland tu with 

secretory-like morphology



MASC

 distinctive salivary gland tumor (S100+) 
resembling breast secretory carcinoma

 ETV6-NTRK3 gene rearrangements
demonstrated in MASC, not in AciCC

 MASC and salivary AciCC are distinct 
entities and should be recorded separately 
in salivary gland tumor classifications



Sclerosing polycystic 
adenosis

With recent molecular evidence 
supporting its neoplastic nature



Sclerosing Polycystic Adenosis

 is rare distinctive neoplastic lesion of the 
major salivary glands 

 lesion resembles FCD/adenosis tumor of 
breast

 originally considered a sclerosing 
inflammatory pseudoneoplastic process

 it represents a true neoplastic condition 
characterized by clonality, focal dysplasia, 
and a tendency to recur 



Sclerosing polycystic adenosis



Sclerosing polycystic adenosis



Sclerosing polycystic adenosis



Sclerosing polycystic adenosis



actin

Variable degrees of hyperplasia and dysplasia



Clonality by HUMARA

spectrum of dysplastic changes ranging to DCIS

recurrences in 29% of cases

no meta, none died of disease

•Digestion of genomic

DNA with methylation

sensitive enzymes

•PCR amplification of 

CAG repeats at 
HUMARA locus at

chromosome X



Cribriform adenocarcinoma 
of tongue

CAT





“cribriform adenocarcinoma of 
tongue” CAT

 In 1999 we have described eight cases of an 
unusual carcinoma of the tongue

 infiltrating tumor with diverse growth patterns 
such as solid, microcystic,  cribriform and 
papillary

 tumor cells are bland looking with uniform, often 
overlapping nuclei with ground-glass chromatin 

 no significant mitotic activity, necrosis or 
hemorrhage



Possible variant of PLGA is CAT, but it is not yet 

clear whether this represents a genuine entity or 
just an unusual growth pattern in PLGA……….

WHO Classification of Tumours: Pathology and Genetics
Head and Neck Tumours, IARC Press, 2005



21 cases of CAT retrieved from salivary gland tumor registry:

most cases presented in the base of tongue (13) or/and in the tonsils (2)

followed by palate (4), lip (1), and retromolar mucosa (1)



Cribriform and tubular structure



Ground-glass nuclei („Orhan Annie eyes“)-resemble papillary ca of thyroid



Peripheral palisading and arteficial clefts



Papillary growth pattern, ground-glass nuclei
CK7, S-100, actin+

TTF1, Thyreoglobulin neg



Infiltration of muscle of tongue, papillary and glomeruloid structures



Intact mucosa



neck lymph node metastasis at diagnosis in most cases of CATS



Differential diagnosis

 PLGA polymorphous low grade 
adenocarcinoma
 Batsakis et al 1983, Freedman et al 1983

 Evans, Batsakis 1984

 extensive nuclear ground-glass change in 
CAT and much wider range of 
morphological diversity in PLGA

 Clinical behaviour- LN meta in most cases



Differential diagnosis

 Follicular and solid variant of 
papillary ca of thyroid
 Metastatic in cervical LN

 Primary carcinoma of thyreoglossal duct

 Thyroglobulin and TTF1 negative

 Colloid is absent

 S-100 protein and myoepithelial markers 
positive



CAT is a distinctive entity

 Location in tongue, tonsils, palate

 Characteristic histology different from 
PLGA

 Clinical behaviour

 neck lymph node metastasis at diagnosis

 good prognosis, no tumor related death

 Radiotherapy is currently of unproven benefit 

in PLGA, CAT seem to be radiosensitive



Keratocystoma

 very rare benign tumor with only three cases 

having been published

 parotid gland

 children or young 

adults are affected

 No recurrences

Nagao et al. Mod Pathol 2002:15:1005-1010



Known entities with new 
findings

Sclerosing mucoepidermoid carcinoma 

with eosinophilia

Adenomas with additional stromal 
components

 Lymphadenoma

 Lipoadenoma

 Adenofibroma



Sclerosing mucoepidermoid 
carcinoma with eosinophilia

 is uncommon tumor of thyroid gland that 
occurs in setting of sclerosing Hashimoto 
thyroiditis

 it has indolent clinical behaviour

 two morphologically similar tumors of 
major salivary glands have been reported 

Urano et al. Pathol Res Pract 2002:198:305-310



Lymphadenoma

-lymphadenomas are rare salivary gland tumors
-their clinicopathologic characteristics and etiopathogenesis poorly understood
-most are located in parotid gland
-benign



Sebaceous lymphadenoma

-tumors are well circumscribed, encapsulated
-cut surface is gray to yellow, solid to 
microcystic
-epithelial nests are solid, tubular or cystic



Non-sebaceous lymphadenoma

CD20+

-affect women and extraparotid sites
more frequently than sebaceous tumors



Lipoadenoma (sialolipoma)

 Benign tumor consisting of adipose tissue 
admixed with variable amount of 
adenomatous glands

 Wide age range, more males

 Oncocytic, squamous and sebaceous 
differentiation common

Nagao et al. Histopathology 2001:38:30-36



Adenofibroma

 Very rare benign tumor characterized by 
admixture of adenomatous glands and 
fibrocellular stroma

 Metaplastic changes and cystic dilatation 
common
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Thank you for attention


