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MAML2 Rearrangements in Variant
Forms of
Mucoepidermoid Carcinoma

Ancillary Diagnostic Testing for the Ciliated
and Warthin-like Variants
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CRTC1-MAML2 fusion oncogene
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TABLE 1. Clinical and Pathologic Characteristics of Ciliated and Warthin-like Variants of Mucoepidermoid Carcinoma

Case  Variant Age (y) Sex Presentation  Primary Tumor Tumor Size (cm) Submitted Preliminary Diagnosis MAML2 FISH
1 Ciliated 47 F  Cystic neck mass  Base of tongue 0.3 NA +
2 Warthin-like 42 M  Parotid mass  Parotid gland 3.1 Lymphoepithelial cyst +
3 Warthin-like 33 F  Parotid mass  Parotid gland 3.2 Warthin tumor +
4 Warthin-like 53 F  Parotid mass  Parotid gland 33 NA +
5 Warthin-like 51 M  Parotid mass  Parotid gland NR Warthin tumor +
6 Warthin-like 51 F  Parotid mass  Parotid gland [.2 N/A +
7 Warthin-like 53 F  Parotid mass  Parotid gland 2.5 Warthin tumor +

F indicates female; M, male; NA, not applicable; NR, not reported.
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X8 - Ciliated MECHES

FIGURE 1. This ciliated mucoepidermoid carcinoma presented as a cystic metastasis to a lateral cervical lymph node (A). The cystic
lining was comprised of variably proliferative papillae and glandular spaces (B). The tumor cells were predominantly intermediate
cells with clear cytoplasm, admixed with squamoid and mucinous cells. The nuclei were very bland (C). Many of the tumor cells
exhibited cilia (arrows) (D).



ER : Ciliated MECHSZS

R o R T T X A% I g AL
G kS '.\i "%’%:g ﬂkﬂ :‘t r_ 5 "'" h" c a #' Q % '. &l‘ . ¢ 2
' - A X 5 . -*J-““qq"'*"\‘-/ P! vl g

Y et ' I" i
o
! $

FIGURE 1. This ciliated mucoepidermoid carcinoma presented as a cystic metastasis to a lateral cervical lymph node (A). The cystic
lining was comprised of variably proliferative papillae and glandular spaces (B). The tumor cells were predominantly intermediate
cells with clear cytoplasm, admixed with squamoid and mucinous cells. The nuclei were very bland (C). Many of the tumor cells
exhibited cilia (arrows) (D).
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FIGURE 2. The ciliated mucoepidermoid carcinoma was positive for p16 by immunohistochemistry (A) but negative for high-risk
HPV by RNA in situ hybridization (B). Break apart FISH for MAML2 was positive, with one intact gene and one rearranged (C).
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FIGURE 3. The Warthin-like mucoepidermoid carcinomas closely resemble Warthin tumor at low power. There are composed of
cystically dilated glands and surrounded by a well-circumscribed cuff of chronic inflammation with germinal centers (A). The
squamoid epithelial lining may be multilayered and eosinophilic, resembling that of Warthin tumor (B). Most cases had at least rare
foci of more proliferative epithelium recognizable as conventional mucoepidermoid carcinoma (C). Break apart FISH for MAML2

was positive throughout the tumor (D).
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FIGURE 3. The Warthin-like mucoepidermoid carcinomas closely resemble Warthin tumor at low power. There are composed of
cystically dilated glands and surrounded by a well-circumscribed cuff of chronic inflammation with germinal centers (A). The
squamoid epithelial lining may be multilayered and eosinophilic, resembling that of Warthin tumor (B). Most cases had at least rare
foci of more proliferative epithelium recognizable as conventional mucoepidermoid carcinoma (C). Break apart FISH for MAML2
was positive throughout the tumor (D).
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Saa:;:g gland Fusion genes Translocations
SC/MASC ETV6-NTRK3 t(12;15)(p13;925)
AdCC MYB-NFIB 1(6;9)(922-23;p23-24)
HCCC EWSR1-ATF1 t(12;22)(q13;912)
CRTC1-MAML2 t(11;19)(g21;p13)
MEC CRTC3-MAML2 t(11;15)(g21;926)

EWSR1-POU5F1  (6;22)(p21;q12)

SC/MASC, secretory carcinoma/mammary analogue secretory
carcinoma; AdCC, adenoid cystic carcinoma; HCCC, hyalinizing
clear cell carcinoma; MEC, mucoepidermoid carcinoma.
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FIGURE 4. Comparison of the epithelial linings of Warthin-like
mucoepidermoid carcinoma (A) and true Warthin tumor (B).
The lining of Warthin-like mucoepidermoid carcinoma is more
disorganized and less overtly oncocytic.
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