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Objectives 

l To describe the current definition of 
mucoepidermoid carcinoma (MEC). 

l To review the important differential diagnosis. 

l To review new entities that overlap with MEC. 
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Mucin HMWK 

Diagnosis? 
a.  Salivary duct carcinoma. 
b.  Mucoepidermoid carcinoma. 
c.  Secretory carcinoma.  
d.  Adenocarcinoma, NOS 
e.  Squamous cell carcinoma.  



Mucin HMWK 

Why not mucoepidermoid carcinoma? 
 
• Mucin in MEC usually forms clusters and lines cysts. 
• HMWK positive but p63 negative. 
• S100 positive. 





Stewart et al’s Classification 
l  The authors painstakingly describe the cell types including basal 

cells (intermediate), columnar cells, mucous cells and epidermoid 
cells. 

l  They imply “hyperplastic foci” where basal cells become columnar 
and attain faint mucin and finally become mucous goblet cells.  

l  They describe epidermoid cells as sometimes attaining squamous 
features but only very rarely keratohyaline granules and pearl 
formation. 

l  They suggest benign and malignant variants with transition from 
benign to malignant in some cases 



Mucoepidermoid Carcinoma: 
 according to WHO 2005 

l  A malignant neoplasm composed of epidermoid, 
intermediate and mucous cells. 

l  Most common malignant salivary tumor in all age groups       
(AFIP - 30% of malignant and 16% overall) 

l  Occurs at an average age of 45 and has a 3:2 female 
predominance. 

l  Approximately equally distributed between major and 
minor salivary gland sites. 



Cell types 
l  Mucous cells:  
-  single or in clusters +/- lining cysts. 
-  stain with mucicarmine. 
 
l  Epidermoid cells: 
-  non-keratinizing squamoid, polygonal, clear or oncocytic cells. 
-  clear cells contain glycogen (PAS+, PASD-). 
 
l  Intermediate cells: 
-  smaller cells intermediate between the two with a more basal  
    or cuboidal look.  

 





MEC Variants 

1.  Conventional 
2.  Oncocytic  
3.  Clear cell 
4.  Unicystic 
5.  “Warthin-like” MEC 
6.  Central MEC (arising in bone) 
 



Grading in MEC 

l Numerous systems - none universally accepted. 

l All systems have better reproducibility and 
predictive value then “own grade” 

l Systems include AFIP, Brandwein, Modified 
Healey. 



l  AFIP system takes into account. 
 
1.  Low cystic content (< 20%) (2) 
2.  Perineural invasion (2) 
3.  Necrosis (3) 
4.  MF’s > 4 per 10 hpf’s (3) 
5.  Anaplasia (4) 
 
Low-grade (0-4) 
Intermediate-grade (5-6) 
High-grade (7+) 
 
AFIP has a tendency to down grade tumors!! 
 



l  Brandwein system (Brandwein et al, AJSP, 2001). 
 
1.  Low cystic content (< 25%) (2) 
2.  Perineural invasion (3) 
3.  Lymphovascular invasion (3) 
4.  Bone invasion (3) 
5.  Tumor invades in small nests/islands (2) 
6.  Necrosis (3) 
7.  Pronounced nuclear atypia (2) 
8.  > 4 MF’s per 10 hpf’s (3) 
 
Low-grade (0) 
Intermediate-grade (2-3) 
High-grade (4+) 



Hicks et al, Head Neck, 1995  
 
Modified Healey grading system 
  
l  LN mets in 0, 22 and 72% in LG, IG 

and HG. 

l  Recurrence (local/metastasis) in 0, 39 
and 61%. 

l  Survival 100, 70 and 22%  

This system does not require adding up 
points like the other two systems. 



Prognosis 

l  Most patients have a favourable outcome.  
    (WHO reports a mortality of 8% overall). 
 
l  Tumours spread to cervical lymph nodes and metastasize 

to bone, liver, lung and brain. 
 



Mucoepidermoid Translocation 

l  Recently identified t(11;19) found in MEC. 

l  It is not present in H&N adenosquamous ca  
    (Seethala et al, AJSP, 2010) 
 
l  Fusion of CRTC-1 and MAML-2 genes (disrupts Notch 

signalling pathway). 

l  Same translocation in Warthin tumor? and clear cell 
hidradenoma of skin. 



l  t(11;19) found in 55% of MEC’s 
   Behboudi et al, Genes, Chromosomes and Cancer, 2006 
 
l Fusion positive cases had significantly lower risk 

of recurrence, mets or tumour related death. 
   (10 yrs survival compared to 1.6 yrs for fusion -). 
 



l  Others have shown the t(11;19) in only 38% but did 
show the association with lower grade, clinical stage and 
better overall survival. 

    Mitsukuni et al, Clin Cancer Research, 2006 
 
l  They did not find the fusion product in any of 26 Warthin 

tumours (WT). 

l  The presence of the fusion product has been detected in 
as high as 70% of MEC by Martins et al. 

    Martins et al, J Mol Diagn, 2004 
 
l  They too found no evidence of t(11;19) in WT 



l Fehr et al have shown in a series of 46 WTs only 
2 cases with t(11;19) and both were metaplastic 
WT, suspicious for MEC.    Fehr et al, Cancer 
Genetics Cytogenetics, 2007 

 
l Garcia et al also showed “Warthin-like” MEC to 

be MAML2 (+) while all WTs MAML2 (-). 
 Garcia et al, Hum Path, 2011. 

l The evidence appears to suggest that WT’s are t
(11;19) (-), perhaps making it specific to MEC in 
salivary gland. 



“Warthin-like” MEC: 
    CRTC1-MAML2 + 

Metaplastic Warthin Tumor 



Oncocytic MEC (OMEC) 
 
l  Arbitrarily defined by presence of  > 50% oncocytes. 

l  In a study of 12 cases and review of literature, OMEC 
appears to have a low recurrence rate (14%) and no 
documented metastatic potential. 

     Weinreb et al, AJSP, 2009 
 
l  70% have shown MAML2 rearrangement by FISH. 

 Garcia et al, Hum Path, 2011 







p63 



Malignant mimics (all p63 negative) 
1.  Metastatic renal cell carcinoma  
2.  Oncocytic acinic cell carcinoma 
3.  Salivary duct carcinoma 
4.  Secretory carcinoma (mammary analogue) 
 
Benign mimics (all have “peripheral” p63 staining only) 
1.  PA with oncocytic/mucinous metaplasia 
2.  Warthin tumour  
3.  Oncocytoma 
McHugh et al, HNP, 2007 
 

 



Clear cell mucoepidermoid ca. 

l  Clear cell differentiation is common in MEC but usually 
not representing the entire tumour. 

l  MECs with partial clear cell differentiation have shown 
the MECT1-MAML2 fusion. 

l  “Pure” clear cell MEC requires further investigation and 
overlaps with “hyalinizing clear cell carcinoma” 



MEC with clear cells (MAML2 FISH +) 



Mucoepidermoid Carcinoma 

l The most common malignant diagnosis in salivary 
gland (except UK). 

l Very popular and offered as a possibility in 
consultations more than any other diagnosis. 

l Be on the alert for dots and arrows pointing to 
mucin (the diagnosis is probably wrong)!!! 



l  High-grade MECs carrying the t(11;19) have increased 
over time probably reflecting grading system used. 
 Seethala et al, AJSP, 2010. 

 
l  High-grade MECs with t(11;19) have rarely had the 

anaplasia and MFs of the t(11;19) (-) group.  

l  Seethala et al speculated that these t(11;19) (-) cases are 
not true MECs. 
 Seethala et al, AJSP, 2010. 

 
l  Chenevert et al studied 46 cases at UPMC and found 24 

were something else (SCC, AdSCC, SDC) and that these 
had more LN mets, PNI, shorter survival and all t(11;19) 
negative.  
 Chenevert, Virch Archiv, 2011.  





Mucin 







Dx: Adenosquamous carcinoma 
#1 mimic of HG MEC in oral cavity 
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Dx. Salivary duct carcinoma 
#1 mimic of HG MEC in parotid 



New entities/variants that mimic MEC 



Buccal tumor 





LMWK HMWK 

p63 mucin 
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Her2-Neu Her2-Neu FISH 



Dx: (Oncocytic) Salivary Duct Carcinoma 
 



Secretory carcinoma of salivary gland 



A salivary analogue to secretory 
carcinoma of the breast? 

l 16 cases fitting the description of a secretory 
carcinoma, but lacking overt acinic cell 
differentiation. 

l Most were called “unusual variants” of acinic cell 
ca’s (AciCC). 



Acinic cell carcinoma (ACC) MASC 



Acinic cell carcinoma (ACC) MASC 



Clinical follow up 
 

l  F/U - 3 mths to 10 yrs: 
  
 i. 3/15 local recurrences – 20% 
  
 ii. 2/15 had lymph node metastases – 13% 
  
 iii. 2/15 DOD - 1 after extension to brain and 1 due to pleura/
lung mets. 
  



Immunohistochemical Profile 

l Most or all cases positive with CK8, CK19, S100, 
vimentin, mammaglobin and MUC4  
 (versus a minority in each for AciCC). 

l Different IHC profile to conventional AciCC but 
identical to secretory breast ca.  

 



ETV6-NTRK3 RT-PCR & ETV6 FISH Results 

- 13/14 cases positive by RT-PCR (93%) and 11/11 by FISH (100%) 

- 3/3 cases of breast secretory ca positive 

- 0/12 non-MASC cases and 0/10 normals 
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HMWK Mucin 







l  Milchgrub et al (1994): Described 11 low-grade 
carcinomas of mostly minor salivary gland with a 
predominance of clear cells → “hyalinizing clear cell 
carcinoma (HCCC)”   

 
       They lacked the epidermoid and mucinous differentiation of 

mucoepidermoid carcinoma (MEC). 
 

 We have observed classical cases of HCCC rich in mucin! 
 

Introduction 



l We have also observed that the HCCC vaguely 
resembles “soft tissue myoepithelial tumors 
(SMET)”. 

l SMETs (but not salivary METs) have recently 
been shown to carry an EWSR1 rearrangement in 
45% of cases. 
 (Antonescu et al, GCC, 2010). 

 

 



Clinical Findings 
l  Patients ranged from 25-87 yrs (mean 59 yr) with a 

14:9 female:male ratio. 

l  Location (23 cases):  
  - 18 oral (78%) 
  - 3 parotid (13%)  
  - 1 each nasopharynx and glottis (4%) 

 

l  Behavior 
 - follow up from 2 - 195 mo (mean 48 mo) 
 - 3 cases invaded bone and 4 recurrences (21%).  
 - no LN or distant metastases or mortality.  
  





PNI in 11/23 (48%) 



Mucin (+) in 10/23 = 44% 



Keratin (+) 100%, EMA (+) 77%  

34βE12 (+) 94% p63 (+) 95% 

S100, Actin, Calponin etc. (-) 



FISH results 

l   MAML2  
14 cases tested were negative (7  with mucin). 
 
l  EWSR1 
82% positive  
for rearrangement. 
 



EWSR1-ATF1 fusion transcript 
The EWSR1-ATF1 fusion was 
confirmed by RT-PCR in both cases 
with frozen tissue 

   M     1     2      3 

     Analysis of 14 EWSR1 + cases with 
ATF1 FISH demonstrated 13 + cases 
(93%) 

  
 



Summary 
l  HCCC, with or without mucin is negative for 

MAML2 and is distinct from MEC. 
 

       This impacts on grading and treatment as most HCCCs 
would be high-grade using MEC grading systems.  

 

         

l  All control cases with clear cells are negative for 
EWSR1& ATF1 rearrangements so far. 
              ( EMCa, MEC, AdSCC, SCC, myoepithelial ca)  



Exclusion Criteria for MEC 

1.  Keratinization. 

2.  Overlying squamous dysplasia (oral cavity). 

3.  Discrete adenocarcinomatous foci.  



“Red flags” for MEC 
1. High nuclear grade or significant mitotic activity 

2. Aggressive behavior (LN mets etc). 

3. Positivity for S100. 

4. Negativity for p63.  

ie) mucinous cells do not equal mucoepidermoid carcinoma 



Future Directions 

l  Is CRTC1-MAML2 really prognostic? 
 

 - Some t(11;19) positive MECs have died in more recent cohorts. 
 - Studies probably include non MEC entities which may represent 
the bulk of t(11;19) negative cases who do poorly. 

l  Is CRTC1-MAML2 specific in salivary gland? 
 
     - Warthin tumor probably negative. 

  
l  Is CRTC1-MAML2 sensitive as a diagnostic marker? 


