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I
Proliferative Verrucous 

Leukoplakia (PVL)

PVL is a precancerous form of leukoplakia that 
presents as recurrent multifocal white mucosal 
patches or plaques and verrucoid growths that will 
eventuate over time to squamous cell carcinoma or 
verrucous carcinoma in 70-80% of cases.



Clinical photo of PVL & histologic photo



PVL

The diagnosis of PVL is a clinico-pathologic 

one involving both clinical assessment and 

histologic evaluation over time.  Worrisome 

early clinical findings can include a history 

of multiple biopsies and repeated histologic 

evaluation with a diagnosis of “benign 

hyperkeratosis.”



PVL
PVL is thus a field cancerization 

phenomenon with the following 

demographics:

Most patients are non-smokers (78%)

Females are favored (4:1)

Strong association with Candida species (92% 
of cases)

Most common neoplastic transition sites are 
the gingiva and tongue



43 year old female with PVL 
(verrucoid or papillary pattern)



Coalescent PVL lesions of the 
alveolar ridge in a 56 year old male



“Kissing” PVL lesions of the lower lip in a 

48 year old man



PVL, mandibular alveolar ridge, a male, age 

unknown



PVL of the buccal mucosa, thought for years

to represent Lichen Planus



Proliferative Verrucous Leukoplakia 

(late stage, with transition to 

squamous cell carcinoma)





PVL

Our research group has found HPV 
16/18 to be present in a low 
percentage of cases of PVL 
evaluated in 3 separate studies.  
Telomerase over expression has also 
been reported in PVL from our 
laboratory and from other labs 
(Greer et al., 1999)

The protective chemokine CXCL14 is 
down regulated in some PVL cases, 
primarily those that are HPV+





PVL

Clarification & Classification

PVL is indeed a precancerous mucosal 
disorder that will eventuate to squamous cell 
carcinoma in a high percentage of cases 
(70-80%)

Early clinical diagnosis with complete 
excision of lesions is the best treatment

HPV is not a common driver

CXCL14 is down regulated in HPV associated 
PVL disease 





II

Sialo-odontogenic Cyst/Glandular 

Odontogenic Cyst 

Odontogenic cysts have often 

been described as innocuous 

lesions that rarely recur after 

curettage.  The glandular 

odontogenic cyst with its 

associated malignant potential 

represents an important exception.



Glandular odontogenic cyst 

(GOC)

 An uncommon odontogenic cyst with a significant 
predilection toward localized biologic aggressiveness 
and recurrence.  First characterized in 1987

 Predominantly seen in the anterior and mid-mandible

 Thought to arise from odontogenic epithelium rather 
than salivary gland derivatives

 Usually presents as a multilocular lesion radiographically

Many of the histologic features of  GOC mimic those of 
central osseous low grade mucoepidermoid carcinoma 
of salivary gland origin



Multilocular radiographic appearance of 

a GOC in a 59 year old woman



Radiographic appearance & microscopic 

features of GOC



GOC demonstrating microcysts, nodular 

spherules, and multiple cystic compartments



GOC demonstrating vacuolated clear cells, 

papillary projections, and hobnail cells



Mucicarmine Stain: Positive for mucin in a GOC



Clarification and Classification

Mucoepidermoid carcinoma of salivary 
gland origin has been shown to demonstrate 
mastermind-like 2 (MAML2) gene 
rearrangements

Our studies have shown some that 
biologically aggressive GOC’s demonstrate 
similar rearrangements using fluorescent in 
situ hybridization (FISH) analysis





A recent study by Maruyama: 

Diagnostic pathology (6:1-6, 2021) 

“Central Mucoepidermoid Carcinoma 

Arising Directly from a Glandular 

Odontogenic Cyst of the Mandible 

supports the premise of GOC transition 

to MEC



III

Smokeless Tobacco keratosis: 

Assessing the Cancer Risk



Prior to 1980 smokeless tobacco products 
carried no warnings and were judged not to 
cause disease

In 1983 our research group at CU evaluated 
1,119 high school students and identified 117 
smokeless tobacco users.  Distinctive gingival 
and mucosal lesions were identified and 
clinically graded, as grade I, II or III lesions

In 1986, the Federal Government passed 
legislation requiring rotating warnings about 
“mouth cancer”, gum disease and tooth loss 
on smokeless tobacco containers



Grade I Grade II Grade III

Clinical photographs of 
Smokeless Tobacco Lesions

From:  Greer RO, Poulson TC.  Oral changes 
associated with the use of smokeless tobacco by 
teenagers.  Oral Surg, Oral Med, Oral Pathol, Oral 
Radiol Endod, 1983; 56 (3): 275-284.





The grading system that our research 

group developed ultimately became 

the clinical grading system for 

smokeless tobacco lesions world wide









Classification and Clarification

 In reviewing the histopathology of over 1,200 
smokeless tobacco graded biopsies from known 
smokeless tobacco users over 38 years, I have 
diagnosed six dysplasias and 2 squamous cell 
carcinomas.  

Smokeless tobacco is a low grade carcinogen

HPV does not seem to be a driver

Why not more cancer cases?  You have to burn the 
tobacco to release the nitrosamines responsible for 
DNA adduct formation and mutagenesis


