                                                           CASE 11
DIAGNOSIS: Pleomorphic adenoma with bizarre myoepithelial cells
CLINICAL HISTORY:

A 62-year-old female presented with a 1.2 cm mass-like lesion in left submandibular gland. A CT scan revealed interval development of a focal hypoenhancement of the mass. The differential diagnoses for this CT findings include neoplastic and inflammatory changes.  No neck lymphadenopathy was noted. Patient is a never smoker.

MICROSCOPIC DESCRIPTION:
Rapid on-site evaluation of D-Q stained slides, pap-stained slides and cell block material showed small clusters and singly dispersed highly atypical cells characterized by nuclear pleomorphism, irregular nuclear membrane, and abundant oncocytic cytoplasm. Immunohistochemical (IHC) stains showed these cells were positive for SOX-10, P63 and S100, but negative for AR, GATA3, DOG-1 and PLAG1. Cytological findings suggested a high-grade carcinoma. The patient subsequently underwent the radical resection of submandibular gland with selective neck dissection (Levels I-III). Histological examination of the resected specimen revealed a well-circumscribed lesion with patchy population of bizarre, pleomorphic myoepithelial cell population, which were stained positive for SOX-10, P63, S100 and PLAG1. No necrosis and increased mitosis were identified. These findings support a diagnosis of pleomorphic adenoma with bizarre myoepithelial cells. 
DISCUSSION:
Fine needle aspiration (FNA) can effectively diagnose most commonly occurring benign salivary gland neoplasms, such as pleomorphic adenoma (PA) and Warthin’s tumor, with high sensitivity and specificity. However, FNA is less effective for diagnosing many other benign and malignant salivary gland neoplasms, mainly due to morphological heterogeneity, overlapping cytomorphology, and limited information about architectural arrangement and invasiveness of tumors. 
Iconic cytological findings of PA include an abundant fibrillar matrix with myoepithelial cells and few ductal cells. The distinctive chondromyxoid matrix is best appreciated using Diff-Quik stain. Myoepithelial cells can exhibit variety of shapes (polygonal, plasmacytoid, round, spindled, clear and stellate) with generally bland nuclear features. The ductal epithelial cells usually have bland nuclear features and form small cohesive groups that recapitulate ductal structures. 

Diagnostic pitfalls include predominant cellular component without chondromyxoid stroma, stroma lacks the usual fibrillary character and mimicking thick mucin, prominent squamous metaplasia, cystic change and presence of nuclear atypia. Additionally, predominance of spindled myoepithelial cells can mimic a salivary gland neoplasm of mesenchymal origin. 
Take home messages: 
1. Myoepithelial cells can exhibit bizarre, pleomorphic nuclei, which may be related to degenerative changes. This cellular appearance should be recognized as part of the morphologic spectrum of myoepithelial cells. 
2. Nuclear atypia in myoepithelial cells should be interpreted in conjunction with other features such as necrosis and increased mitotic activity. 

3. FNA has limitations in evaluating salivary gland neoplasms. Correlation with clinical presentation and imaging studies may help avoid misdiagnosing PA as malignancy. 
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