Abstract

The diagnostic and prognostic challenges arising in classifying salivary mucoepidermoid
carcinoma (MEC) are confounded by its morphological heterogeneity with many diverse patterns
detected, although the canonical molecular fusion of CRTC1/3::MAML? is well-established. Yet,
minor fusions and molecular events including KMT2A rearrangements, HRAS mutations, and
concurrent genetic events advance the knowledge of oncogenic drivers. Compounding this
complexity, the histological grading of MEC into low-grade, intermediate-grade, and high-grade
variants assumes the presence of classic architectural patterns with epidermoid, mucous, and
intermediate cells well appreciated. Because MEC is not only frequent as the primary salivary
gland tumor but is also the most common salivary metachronous tumor arising secondary to a non-
salivary primary malignancy, data on metachronous MEC was also enrolled in this study. The
methodic approaches comprised basic immunohistochemistry, advanced molecular profiling,
including fluorescence in situ hybridization (FISH), next-generation sequencing, PCR, and whole-
transcriptome assay. Computational processing of open-source data from gene ontology was also
incorporated. KMT2A rearrangements, particularly in pediatric cases, demonstrate a unique subset
of MECs with distinctive molecular signatures, often associated with acute lymphoblastic
leukemia. In distinguishing clear cell-rich salivary (adeno)carcinomas, concurrent genetic
alterations of EWSRI and MAML?2 rearrangements were tested to explore the possibility of missing
a diagnosis if one molecular technique was used. Most clear-cell MEC showed concurrent EWSR1
and MAML? alteration on FISH testing while only the canonical fusion appeared on NGS testing.
This suggested that molecular characterized CRTC1/3::MAML?2 as the primary fusion event,
adjoined or partly altered by multiple genetic alterations. Analyzing open-source data for DNA
methylation of MEC and non-MEC characterized unconventional epigenetic modifications that
added to MEC molecular heterogeneity. Therefore, this study proposed a diagnostic algorithm for
the differential diagnosis of MEC based on morphological findings, molecular profiling,
immunohistochemical staining, and sophisticated computational diagnostics. We also proposed
another diagnostic algorithm, with a web-based user-friendly interface, to distinguish oncocytic
MEC from other salivary neoplastic and non-neoplastic oncocytic lesions through integrated

molecular and morphological investigations.
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