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Abstract

Leukoplakia is an oral potentially malignant disorder of questionable risk. The presence of oral epithelial dysplasia (OED) within a leukoplakic 
lesion is the most predictive histopathologic marker of malignant transformation. The goal of managing OED is early diagnosis to prevent 
malignant transformation. This case report describes a female patient with an exophytic verrucous leukoplakic plaque of the left lateral tongue 
that carries the potential for malignant transformation that was not present on two previous biopsy procedures.
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INTRODUCTION

Leukoplakia is an oral potentially malignant disorder of 
questionable risk. [1, 2]. It is defined as a predominantly 
white plaque that has been characterized clinically and 
histopathologically by exclusion of other known white 
lesions or disorders that carry no increased risk for cancer. 
[1, 3] The estimated worldwide prevalence of leukoplakia is 
approximately 1.5% to 4.3%. [4]. Oral epithelial dysplasia (OED) 
is the histopathologic finding within a subset of leukoplakias 
and is the most predictive independent marker of malignant 
transformation. It is defined by the World Health Organization 
(WHO) as a spectrum of architectural and cytological changes 
in the oral epithelium that carries the potential for malignant 
transformation to squamous cell carcinoma. [5, 6]. Table 

1. OED clinically may present as leukoplakia, erythroplakia, 
or speckled leukoplakia (mixed leukoplakic-erythematous 
lesions). 
The WHO and the WHO Collaborating Centre for Oral Cancer 
classify this group of clinical conditions as oral potentially 
malignant disorders (OPMD), which include leukoplakia, 
erythroplakia, proliferative verrucous leukoplakia (PVL), oral 
submucous fibrosis, oral lichen planus, oral lichenoid lesions, 
verrucous hyperplasia, actinic cheilitis, and certain hereditary 
disorders. [7]. The goal of treatment of OED is early diagnosis 
to prevent malignant transformation. This case report 
describes a female patient with an exophytic verrucous 
leukoplakic plaque of the hyperkeratotic left lateral tongue 
that has the potential for malignant transformation that was 
not present on two previous biopsy procedures. 
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Table 1. Epithelial Dysplasia Architectural and Cytological Features.
Architectural Features Cytological Features

Loss of basal cell polarity Anisonucleosis

Drop-shaped rete ridges Nuclear pleomorphism

Increased mitotic figures Anisocytosis

Abnormal superficial mitoses Cellular pleomorphism

Dyskeratosis (premature keratinization Increased nuclear/cytoplasmic ratio

Keratin pearls Increased number and size of nucleoli

Loss of epithelial cell cohesion Hyperchromasia

From: WHO, 2022

CASE REPORT

A 66-year-old Asian female was referred to the oral and maxillofacial surgeon (CYSL) for evaluation of an exophytic verrucous 
plaque on the hyperkeratotic left lateral tongue (Figure 1). The patient had two incisional biopsies in 2019 (Figure 2) and 
2024 (Figure 3). Both biopsy procedures were diagnosed as hyperkeratosis and negative for malignancy. Oral examination 
of the left lateral and ventral tongue revealed a homogenous leukoplakic plaque. In the middle-1/3 of the leukoplakic plaque 
was a thick, raised exophytic verrucous plaque that was not present on the two previous biopsy procedures. The patient was 
informed of this new clinical finding and of the decision to biopsy the lesion for a definitive histopathologic diagnosis. Under 
local anesthesia, the entire lesion was excised from the tongue and placed in 10% formalin for histopathologic evaluation.

Figure 1. Clinical photograph of left lateral tongue in 2026. Note the exophytic, verrucous plaque that was not previously 
present in 2019 and 2024.
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Figure 2. 2019 Biopsy of middle 1/3 left lateral tongue. Sections of squamous mucosa show marked hyperkeratosis, acanthosis, 
and mild chronic inflammation. No evidence of dysplasia or malignancy. (H & E stain, 4x).

Figure 3. 2024 Biopsy of middle 1/3 of left lateral tongue. Sections of squamous mucosa show marked hyperkeratosis, 
acanthosis, and mild chronic inflammation. No evidence of dysplasia or malignancy. (H & E stain, 4x).

Page - 3Open Access, Volume 19 , 2026

HISTOPATHOLOGY

Different histological grading systems have been proposed 
for stratifying the risk of malignant transformation. The most 
widely accepted grading system is that of the fifth edition of 
the World Health Organization Classification of Head and 
Neck Tumours for the histopathological diagnosis of oral 
epithelial dysplasia (OED), published in 2022. [8] The WHO 
classification is based on architectural and cytological features 
of the oral epithelium and retains the three-tiered system of 
mild, moderate, and severe dysplasia, with carcinoma in situ 
combined within the severe category. [5, 8]. 
Mild dysplasia is defined by changes involving the lower one-
third of the epithelium. In moderate dysplasia, changes extend 
into the middle-third of the epithelium. In severe dysplasia, 

changes involve the upper third of the epithelium. Grading 
is additionally informed by the degree of cytological and 
architectural atypia, which may upgrade a lesion irrespective 
of the vertical extent of involvement. [8, 9].

RESULTS

Histologic sections of the left lateral tongue biopsy in 2026 
revealed an atypical squamous proliferation with architectural 
atypia characterized by bulbous rete ridges with focal inward 
bowing of the rete. Focal areas of cytoplasmic change with 
a glassy appearance are present. Nuclear atypia is minimal 
to absent. There is no evidence of conventional infiltrative 
invasion (Figure 4).
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Figure 4. 2026 Biopsy middle 1/3 of left lateral tongue. Sections of squamous mucosa show an atypical squamous proliferation 
with architectural atypia characterized by bulbous rete ridges with focal inward bowing of rete. Cytoplasmic changes with 
glassy appearance are present. Nuclear atypia is minimal to absent. No evidence of conventional infiltrative invasion. 
(H & E stain, 4x).
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DISCUSSION

Common sites for oral leukoplakia are the tongue, buccal 
mucosa, floor of mouth, gingiva, and hard palate. [10] Epithelial 
dysplasia, carcinoma in situ, or squamous cell carcinoma may 
be found in a substantial proportion of leukoplakic lesions 
on biopsy, with reported frequencies varying widely across 
cohorts and lesion sites. [11, 12, 13] In a study by Bagan et al 
[14] the tongue was a common site for the development of 
squamous cell carcinoma. The reported five-year survival rate 
for oral squamous cell carcinoma (OSCC) varies considerably 
by stage and cohort but is commonly in the range of 
approximately 50% to 65%, with markedly worse outcomes in 
advanced-stage disease. [15, 16]. Therefore, early detection 
and treatment of premalignant lesions are critical to improve 
patient survival. 
Lesions are described not only by their clinical color 
(leukoplakic, erythematous, speckled leukoplakia) but also as 
either homogenous or non-homogenous. [17] Homogenous 
leukoplakic lesions appear as thin, smooth white plaques 
with well-defined borders. In contrast, non-homogenous 
leukoplakic lesions have varied surface characteristics: 
verrucous, nodular, or mixed erythroleukoplakia. [17] 
Non-homogenous lesions have a higher risk for malignant 
transformation. 
A variant of non-homogenous leukoplakia is proliferative 
verrucous leukoplakia (PVL). It may appear as multiple 
irregularly shaped leukoplakic patches or as a single large 
leukoplakic patch (Figure 1). PVL is more common in females 
and is frequently not associated with tobacco use. Compared 
with conventional leukoplakia, which has a relatively low 
malignant transformation rate, PVL has a markedly higher 

rate. Reported estimates range from approximately 44% 
to 48% in pooled analyses and up to 70% to 100% in some 
cohorts. [18].
Earlier studies, such as those by Silverman et al [19] 
and Schepman and colleagues [20] reported malignant 
transformation rates for leukoplakia and OED in the range 
of approximately 10% to 20%. In more recent series, OED is 
observed in a substantial proportion of leukoplakic lesions, and 
the pooled malignant transformation rate of oral leukoplakia 
is approximately 9.8%, with reported ranges spanning 0.1% 
to 34%. [12, 13, 21, 22]. All sites of oral leukoplakia have the 
potential for malignant transformation. 
For the clinician, they must be aware that the potential for 
malignant change can occur without dysplasia. [12, 13, 23] 
In a study by Speight and colleagues [16], female patients 50 
years and older, non-smokers, floor-of-mouth and tongue 
lesions were among the factors associated with a greater 
potential for malignant transformation. Furthermore, 
previously treated areas of leukoplakia may still undergo 
malignant transformation, with a reported transformation 
rate of approximately 12%. [24]

CONCLUSION

In our patient, a new lesion appeared on the left lateral 
tongue at a site where two previous biopsies were consistent 
with hyperkeratosis. The third biopsy revealed an atypical 
verrucous proliferation in which verrucous carcinoma could 
not be excluded. This case underscores the need for ongoing, 
long-term monitoring of patients with leukoplakic lesions of 
the tongue given the risk of malignant transformation which 
may occur despite prior benign histopathology. Clinicians, 



Directive PublicationsCameron Y. S. Lee

including dentists and physicians, must be familiar with 
the clinical features of leukoplakia and OED because of this 
malignant potential.

Disclosures
Conflict of Interest:
None

REFERENCES

1.	 Warnakulasuriya S, Johnson NW, van der Waal I. 
Nomenclature and classification of potentially malignant 
disorders of the oral mucosa. J Oral Pathol Med. 2007. 
36: 375-361.

2.	 Reibel J, Gale N, Hille J, et al. Oral potentially malignant 
disorders and oral epithelial dysplasia. In: El-Naggar 
AK, Chan JKC, Grandis JR, Takata T, Slootweg P, editors, 
WHO Classification of Head and Neck Tumours. 4th Ed. 
Lyon, France. iaRC; 2017. Pp. 112-15.

3.	 De Almeida Lima Borda Lopes A, Cogo Marques L, 
Pecanba Madureira Correa Y, et al. Factors associated 
with oral epithelial dysplasia in oral potentially malignant 
disorders. J Oral Maxillofac Surg. 2026. 84: 1105- 1112. 
https://doi.org/10.1016/j.oms. 2026.02.011.

4.	 Petti S. Pooled estimate of world leukoplakia prevalence: 
A systematic review. Oral Oncol. 2003. 39:770-773.

5.	 Carlson ER, Kademani D, Ward BB, et al. American 
association of oral and maxillofacial surgeon’s position 
paper on oral mucosal dysplasia. J Oral Maxillofac 
Surg 2023. 81(8): 1042-1054. https://doi.org/10.1016/j.
joms.2023.04.017. Epub 2023 May 6. PMID: 37244288.

6.	 Hankinson P, Mahmood H, Walsh, H, et al. Demystifying 
oral epithelial dysplasia: a histological guide. 
Pathology. 2024. 56(1): 11-23. https://doi.org/10.1016/j.
pathol.2023.10.002.

7.	 Warnakulasuriya S, Reibel J, Bouquot J, et al. Oral 
epithelial dysplasia classification systems: predictive 
value, utility, weaknesses, and scope for improvement. 
J Oral Pathol Med 2008. 37(3): 127-133. https://
doi.org/10.1111/j.1600-0714.2007.00584.x. PMID: 
18251935.

8.	 Muller S, Tilakaratne WM. Update from the 5th Edition 
of the World Health Organization Classification of Head 
and Neck Tumors: Tumours of the Oral Cavity and Mobile 
Tongue. Head and Neck Pathology. 2022. 16:54-62.

9.	 Odell E, Kujan O, Warnakulasuriya S, et al. Oral epithelial 
dysplasia: Recognition, grading and clinical significance. 
Oral Diseases. 2021. 27: 1947-1976. https://doi.
org/10.1111/odi.13993

10.	 Dost F, Le Cao K, Ford PJ, et al. Malignant transformation 
of oral epithelial dysplasia: a real -world evaluation 
of histopathologic grading. Oral Surg Oral Med Oral 
Pathol Oral Radiol 2014. 117(3): 343-352. https://doi.
org/10.1016/j.oooo.2013.09.017.  

11.	 Lee JJ, Hung HC, Cheng SJ, et al. Carcinoma and dysplasia 
in oral leukoplakias in Taiwan: prevalence and risk 
factors. Oral Surg Oral Med Oral Pathol Oral Radiol 
Endod. 2006. 101(4): 472-480. https://doi.org/10.1016/j.
tripleo.2005.07.024.

12.	 Brouns E, Baart J, Karagozoglu K, et al. Malignant 
transformation of oral leukoplakia in a well-defined 
cohort of 144 patients. Oral Dis 2014. 20(3): e19-24. 
https://doi.org/10.1111/odi.12095.

13.	 Woo SB, Grammer RL, Lerman MA, et al. Keratosis of 
unknown significance and leukoplakia: a preliminary 
study. Oral Surg Oral Med Oral Pathol Oral Radiol 
Endod. 2014. 118(6): 713-724. https://doi.org/10.1016/j.
oooo.2014.09.016.

14.	 Bagan J, Jimenez Y, Sanchis J, et al. Proliferative verrucous 
leukoplakia: high incidence of gingival squamous cell 
carcinoma. J Oral Pathol Med. 2003. 32(7): 379-382.

15.	 Rethman, MP, Carpenter W, Cohen EE, et al. Evidence-
based clinical recommendations regarding screening 
for oral squamous cell carcinomas. American Dental 
Association Council on Scientific Affairs Expert Panel 
on Screening for Oral Squamous Cell Carcinomas. J Am 
Dent Assoc. 2010. 141: 509-520.

16.	 Speight PM, Khurram SA, Kujan O. Oral potentially 
malignant disorders: risk of progression to malignancy. 
Oral Surg Oral Med Oral Pathol Oral Radiol. 2018. 125: 
612-627. https://doi.org/10.1016/j.oooo.2017.12011.

17.	 Woo SB. Oral epithelial dysplasia and premalignancy. 
Head and Neck Pathology. 2019. 13: 423-439.

18.	 Villa A, Menon RS, Kerr AR, et al. Proliferative leukoplakia: 
proposed new clinical diagnostic criteria. Oral Dis. 2018. 
24(5): 749-760.

Page - 5Open Access, Volume 19 , 2026

https://pubmed.ncbi.nlm.nih.gov/17944749/
https://pubmed.ncbi.nlm.nih.gov/17944749/
https://pubmed.ncbi.nlm.nih.gov/17944749/
https://pubmed.ncbi.nlm.nih.gov/17944749/
https://pmc.ncbi.nlm.nih.gov/articles/PMC10761314/
https://pmc.ncbi.nlm.nih.gov/articles/PMC10761314/
https://pmc.ncbi.nlm.nih.gov/articles/PMC10761314/
https://pmc.ncbi.nlm.nih.gov/articles/PMC10761314/
https://pmc.ncbi.nlm.nih.gov/articles/PMC10761314/
https://pubmed.ncbi.nlm.nih.gov/41794401/
https://pubmed.ncbi.nlm.nih.gov/41794401/
https://pubmed.ncbi.nlm.nih.gov/41794401/
https://pubmed.ncbi.nlm.nih.gov/41794401/
https://pubmed.ncbi.nlm.nih.gov/41794401/
https://pubmed.ncbi.nlm.nih.gov/13679200/
https://pubmed.ncbi.nlm.nih.gov/13679200/
https://pubmed.ncbi.nlm.nih.gov/37244288/
https://pubmed.ncbi.nlm.nih.gov/37244288/
https://pubmed.ncbi.nlm.nih.gov/37244288/
https://pubmed.ncbi.nlm.nih.gov/37244288/
https://pubmed.ncbi.nlm.nih.gov/37244288/
https://pmc.ncbi.nlm.nih.gov/articles/PMC13429376/
https://pmc.ncbi.nlm.nih.gov/articles/PMC13429376/
https://pmc.ncbi.nlm.nih.gov/articles/PMC13429376/
https://pmc.ncbi.nlm.nih.gov/articles/PMC13429376/
https://pubmed.ncbi.nlm.nih.gov/18251935/
https://pubmed.ncbi.nlm.nih.gov/18251935/
https://pubmed.ncbi.nlm.nih.gov/18251935/
https://pubmed.ncbi.nlm.nih.gov/18251935/
https://pubmed.ncbi.nlm.nih.gov/18251935/
https://pubmed.ncbi.nlm.nih.gov/18251935/
https://pubmed.ncbi.nlm.nih.gov/35312982/
https://pubmed.ncbi.nlm.nih.gov/35312982/
https://pubmed.ncbi.nlm.nih.gov/35312982/
https://pubmed.ncbi.nlm.nih.gov/35312982/
https://pubmed.ncbi.nlm.nih.gov/34418233/
https://pubmed.ncbi.nlm.nih.gov/34418233/
https://pubmed.ncbi.nlm.nih.gov/34418233/
https://pubmed.ncbi.nlm.nih.gov/34418233/
https://pmc.ncbi.nlm.nih.gov/articles/PMC9117212/
https://pmc.ncbi.nlm.nih.gov/articles/PMC9117212/
https://pmc.ncbi.nlm.nih.gov/articles/PMC9117212/
https://pmc.ncbi.nlm.nih.gov/articles/PMC9117212/
https://pmc.ncbi.nlm.nih.gov/articles/PMC9117212/
https://pubmed.ncbi.nlm.nih.gov/16545712/
https://pubmed.ncbi.nlm.nih.gov/16545712/
https://pubmed.ncbi.nlm.nih.gov/16545712/
https://pubmed.ncbi.nlm.nih.gov/16545712/
https://pubmed.ncbi.nlm.nih.gov/16545712/
https://pubmed.ncbi.nlm.nih.gov/23521625/
https://pubmed.ncbi.nlm.nih.gov/23521625/
https://pubmed.ncbi.nlm.nih.gov/23521625/
https://pubmed.ncbi.nlm.nih.gov/23521625/
https://pubmed.ncbi.nlm.nih.gov/25457889/
https://pubmed.ncbi.nlm.nih.gov/25457889/
https://pubmed.ncbi.nlm.nih.gov/25457889/
https://pubmed.ncbi.nlm.nih.gov/25457889/
https://pubmed.ncbi.nlm.nih.gov/25457889/
http://pubmed.ncbi.nlm.nih.gov/12846783/
http://pubmed.ncbi.nlm.nih.gov/12846783/
http://pubmed.ncbi.nlm.nih.gov/12846783/
https://pubmed.ncbi.nlm.nih.gov/20436098/
https://pubmed.ncbi.nlm.nih.gov/20436098/
https://pubmed.ncbi.nlm.nih.gov/20436098/
https://pubmed.ncbi.nlm.nih.gov/20436098/
https://pubmed.ncbi.nlm.nih.gov/20436098/
https://pubmed.ncbi.nlm.nih.gov/20436098/
https://pubmed.ncbi.nlm.nih.gov/29396319/
https://pubmed.ncbi.nlm.nih.gov/29396319/
https://pubmed.ncbi.nlm.nih.gov/29396319/
https://pubmed.ncbi.nlm.nih.gov/29396319/
https://pubmed.ncbi.nlm.nih.gov/30887394/
https://pubmed.ncbi.nlm.nih.gov/30887394/
https://pubmed.ncbi.nlm.nih.gov/29337414/
https://pubmed.ncbi.nlm.nih.gov/29337414/
https://pubmed.ncbi.nlm.nih.gov/29337414/


Directive PublicationsCameron Y. S. Lee

19.	 Silverman S Jr, Gorsky M, Lozada F. Oral leukoplakia 
and malignant transformation. A follow-up study of 257 
patients. Cancer. 1984. 52(3): 563-568.

20.	 Schepman KP, Meij EH van der, Smeele LE, et al. 
Malignant transformation of oral leukoplakia: a follow-
up study of a hospital-based population of 166 patients 
with oral leukoplakic from The Netherlands. Oral Oncol. 
1998. 34(4): 270-275.

21.	 Shearston K, Fateh B, Tai S, et al. Malignant 
transformation rate of oral leukoplakia in an Australian 
population. J Oral Pathol Med. 2019. 48(7): 530-537. 
https://doi.org/10.1111/jop.12899.

22.	 Jayasooriya PR, Dayaratne K, Dissanayake UB, et 
al. Malignant transformation of oral leukoplakia: a 
follow-up study. Clin Oral Investig. 2020. https://doi.
org/10.1007/s00784-020-03322-4.

23.	 Chaturvedi AK, Udaltsova N, Engels EA, et al. Oral 
leukoplakia and risk of progression to oral cancer: a 
population-based cohort study. J Natl Cancer Inst. 2019. 
https://doi.org/10.1093/jnci/djz238. 

24.	 Holmstrup P, Vedtofte P, Reibel J, et al. Long-term 
treatment outcome of oral premalignant lesions. Oral 
Oncol. 2006. 42: 461-468.

Page - 6Open Access, Volume 19 , 2026

https://pubmed.ncbi.nlm.nih.gov/6537892/
https://pubmed.ncbi.nlm.nih.gov/6537892/
https://pubmed.ncbi.nlm.nih.gov/6537892/
https://pubmed.ncbi.nlm.nih.gov/9813722/
https://pubmed.ncbi.nlm.nih.gov/9813722/
https://pubmed.ncbi.nlm.nih.gov/9813722/
https://pubmed.ncbi.nlm.nih.gov/9813722/
https://pubmed.ncbi.nlm.nih.gov/9813722/
https://onlinelibrary.wiley.com/doi/10.1111/jop.12899
https://onlinelibrary.wiley.com/doi/10.1111/jop.12899
https://onlinelibrary.wiley.com/doi/10.1111/jop.12899
https://onlinelibrary.wiley.com/doi/10.1111/jop.12899
https://pmc.ncbi.nlm.nih.gov/articles/PMC12528030/
https://pmc.ncbi.nlm.nih.gov/articles/PMC12528030/
https://pmc.ncbi.nlm.nih.gov/articles/PMC12528030/
https://pmc.ncbi.nlm.nih.gov/articles/PMC12528030/
https://pubmed.ncbi.nlm.nih.gov/31860085/
https://pubmed.ncbi.nlm.nih.gov/31860085/
https://pubmed.ncbi.nlm.nih.gov/31860085/
https://pubmed.ncbi.nlm.nih.gov/31860085/
https://pubmed.ncbi.nlm.nih.gov/31860085/
https://pubmed.ncbi.nlm.nih.gov/31860085/
https://pubmed.ncbi.nlm.nih.gov/31860085/

	Title
	Abstract
	Keywords
	Introduction
	Case Report
	Histopathology
	Results
	Discussion
	Conclusion
	Disclosures
	Conflict of Interest
	References
	Table 1
	Figure 1
	Figure 3
	Figure 4

