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[Abstract] Oral potentially malignant disorders (OPMDs) are a group of oral mucosal diseases with different morpho-
logical characteristics that have an increased risk of progressing to oral squamous cell carcinoma (OSCC). Epidemiologi-
cal studies indicate that approximately 4.67% of the global population may have an OPMD, and meta-analysis results
show that the risk of progression to OSCC in patients with OPMD is 2.5 times that of the general population. The pro-
gression of an OPMD to OSCC is a complex process driven by risk factors including smoking, alcohol consumption,
betel quid chewing, and oral microbiota. It is characterized by intricate interactions among genetic alterations, epigen-
etic modifications, and dysregulation of the tumor microenvironment. At the molecular level, the intrinsic basis of epi-
thelial carcinogenesis is established by genomic loss of heterozygosity and cascading dysregulation of critical signaling

pathways, while crucial external support for malignant transformation is provided by the immunosuppressive microenvi-
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ronment, including M2 macrophage polarization, immune evasion mediated by programmed death-ligand 1, and the pro-
tumorigenic effects of oral microbiota. Although a variety of therapeutic modalities (e.g., pharmacotherapy, surgical treat-
ment, and photodynamic therapy) have been employed for the prevention of OPMD malignant transformation, no univer-
sally accepted treatment has been proven to completely eradicate the risk of cancer development at present. In recent
years, artificial intelligence technologies have demonstrated promising performance in predicting the malignant transfor-
mation risk of OPMD by integrating multi-dimensional clinical, pathological, and molecular data, thereby providing new
decision-support tools for advancing individualized risk stratification and precise follow-up management. This review

summarizes recent advances in the prevention of OPMD malignant transformation, with the aim of offering a reference

for the clinical management of OPMDs.
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Table 1  Classification and clinical epidemiological characteristics of OPMD

Type of disease

High-risk population

Prevalence rate Malignant transformation rate

Oral leukoplakia Middle-aged and older men'*!

[6]

Oral erythroplakia Middle-aged and older women

(8]

Oral lichen planus Middle-aged and older women

Proliferative verrucous leukoplakia Middle-aged and older women!'"

Oral submucous fibrosis Middle-aged and older men'?!

Actinic cheilitis Outdoor workers!'+1%!
Palatal lesions in reverse smokers  Older women!'”

[19]

Oral lupus erythematosus Middle-aged and older women

[21-22]

Dyskeratosis congenita Infants and young children

Oral lichenoid lesion Not reported

Oral graft versus host disease

cell transplantation'!

Patients received allogeneic hematopoietic stem

3.419 8.4
0.04%-1.14%"" 50.0%"!
1.01%" 1.6%'®
Not reported 489"
3.0%!"? 4.2%-6%'"
2.48%!" 149191
5.89%"11% Not reported
Not reported 10912
Rare/?22! 40%-50%'*

1.88%-3.809%"**
3.7%F, 32.19%""

Not reported
40.29"!

a: limited to specific populations. b: limited to patients who have received allogeneic hematopoietic cell transplantation. c¢: patients with a disease dura-

tion < 15 months. d: patients with a disease duration = 15 months. OPMD: oral potentially malignant disorder
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p53: tumor protein p53; PI3K: phosphoinositide 3-kinase; AKT: protein kinase B; mTOR: mammalian target of rapamycin; MYC: MYC proto-

oncogene; CCND1: cyclin D1; CK2: casein kinase 2; PA28+y: proteasome activator subunit 28 gamma; E4F1: E4F transcription factor 1; LOH: loss

of heterozygosity; PTEN: phosphatase and tensin homolog; miRNA-21: microRNA-21; Wnt: wingless-related integration site; MGMT: O-6-

methylguanine-DNA methyltransferase; DAPK: death-associated protein kinase; ECAD: E-cadherin; SASP: senescence-associated secretory pheno-

type; VEGF: vascular endothelial growth factor; CD: cluster of differentiation; IL-8: interleukin-8; TDO2: tryptophan 2,3-dioxygenase; CAF: cancer-

associated fibroblast; Bregs: regulatory B cells. OPMD: oral potentially malignant disorder. Generated with BioRender

Figure 1 Molecular mechanisms of the development and malignant transformation of OPMD
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Figure 2 Strategies for preventing malignant transformation of OPMD
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