
Unique features of pleomorphic adenoma: 
keloid-like fibrosis, floret-like tyrosine-rich 

crystalloids and oncocytic metaplasia
Three unique microscopic features of pleomorphic adenoma of the parotid gland are described. 1) Stromal 
hyalinization (keloid-like fibrosis) is fairly common in pleomorphic adenoma and may predict an aggressive clinical 
behavior.  Occasionally, hyalinization is so extensive as to be called as mummification.  2) Stromal deposition of 
floret-like tyrosine-rich crystalloids have been described in pleomorphic adenoma of the salivary gland and lacrimal 
gland.  The crystal are refractile under polarized microscopy, and may represent components of the salivary secretions. 
Close relation of the crystalloids to the neoplastic myoepithelial cells is suggested.  The have no clinical significance 
of the salivary gland tumors.  3) Oncocytic metaplasia, a common finding in neoplastic and non-neoplastic salivary 
gland, may be seen in pleomorphic adenoma. Immunohistochemically, the oncocytes lack myoepithelial nature.
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Stromal hyalinization (keloid-like fibrosis) in pleomorphic adenoma 
of the parotid gland surgically removed from a 77 y-o male patient 
(H&E-1-1a).  Keloid-like hyalinization is evident in the stroma.
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Stromal hyalinization (keloid-like fibrosis) in pleomorphic adenoma 
of the parotid gland surgically removed from a 77 y-o male patient 
(H&E-1-1b).  Keloid-like hyalinization is evident in the stroma.
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Stromal hyalinization (keloid-like fibrosis) in pleomorphic adenoma 
of the parotid gland surgically removed from a 48 y-o male patient 
(H&E-1-2a).  Keloid-like hyalinization is evident in the stroma.
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Stromal hyalinization (keloid-like fibrosis) in pleomorphic adenoma 
of the parotid gland surgically removed from a 48 y-o male patient 
(H&E-1-2b).  Keloid-like hyalinization is evident in the stroma.
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Stromal hyalinization (keloid-like fibrosis) in pleomorphic adenoma 
of the parotid gland surgically removed from a 28 y-o female patient 
(H&E-1-3a).  Keloid-like hyalinization is evident in the stroma.
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Stromal hyalinization (keloid-like fibrosis) in pleomorphic adenoma 
of the parotid gland surgically removed from a 28 y-o female patient 
(H&E-1-3b).  Keloid-like hyalinization is evident in the stroma.
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Floret-like tyrosine-rich crystalloids in pleomorphic adenoma seen in 
an 80 y-o female patient (H&E-2a).  In the encapsulated tumor, 
stromal accumulation of eosinophilic materials is focally observed.
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Floret-like tyrosine-rich crystalloids in pleomorphic adenoma seen 
in an 80 y-o female patient (H&E-2b).  The pericellular stroma,  
accumulation of eosinophilic finger-like materials is observed.
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Floret-like tyrosine-rich crystalloids in pleomorphic adenoma seen 
in an 80 y-o female patient (H&E-2c).  The pericellular stroma,  
accumulation of eosinophilic finger-like materials is observed.
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Floret-like tyrosine-rich crystalloids in pleomorphic adenoma seen in an 
80 y-o female patient (H&E-2d).  The pericellular stroma,  accumulation 
of eosinophilic finger-like materials is observed.  Close relation of the 
crystalloids to the neoplastic myoepithelial cells is suggested.
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Oncocytic metaplasia in pleomorphic adenoma seen in a 65 y-o 
female patient (H&E-3a).  Oncocytes with plump eosinophilic 
cytoplasm are focally clustered.
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Oncocytic metaplasia in pleomorphic adenoma seen in a 65 y-o 
female patient (H&E-3b).  Oncocytes with plump eosinophilic 
cytoplasm are focally clustered.



CK-AE1/AE3 S-100 protein Ki-67

Oncocytic metaplasia in pleomorphic adenoma (65F)

Oncocytic metaplasia in pleomorphic adenoma seen in a 65 y-o female patient (immunostaining).  
Immunohistochemically, the oncocytes with plump eosinophilic cytoplasm are immunoreactive 
for pan-cytokeratins (AE1/AE3) (left) and S-100 protein (center).  Ki-67 labeling index is low, 
and nonspecific cytoplasmic granular reactivity corresponds to mitochondria (right).
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Oncocytic metaplasia in pleomorphic adenoma (65F)

Oncocytic metaplasia in pleomorphic adenoma seen in a 65 y-o female patient (left: H&E-3c).  
Immunohistochemically, the oncocytes with plump eosinophilic cytoplasm are fundamentally 
negative for SMA (center) and p63 (right).  The oncocytes may arise from non-myoepithelial cells.
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