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ABSTRACT

Background: Oral potentially malignant disorders (OPMDs) occur in up to 4%~5% of the population, of which oral leukoplakia
{OL) is the most common subtype. Predicting high-risk OL remains a challenge. Early diagnosis and cffective treatment are
thought to be of paramount importance to improve outcomes.

Methods: We searched PubMed and Clinicaltrials.gov data for updates in the clinical management of OL from 2015 to current.
Results: Recent publication of large cohorts of patients with OL aids in counseling patients regarding risk of malignant trans-
formation. Management for OL includes surveillance, excision. and laser surgery. as wel! as local and systemic approaches to
chemeprevention. Several new entities show promise regarding candidate biomarkers, chemoprevention agents, and diagnostic
adjuncts, though all require further vatidation.

Conclusion: This update serves to further inform clinical management of OL and provide impetus for future investigations.
Trial Registration: NCT00099021, NCT00951379, NCT05727761. NCT05727761

1 | Intreduction estimated prevalence of 1.39% worldwide and up to 9.10% in spe-

cific populations [2-4}, A recent meta-analysis reported an overall
The World Health Organization (WHO) maintains the classifica- malignant transtermation (MT)vate for QL o 9.5% [3], Population-
tion of diseases that constitute “oral potentially malignant disor- level dala are predominately devived from studies outside the

ders” (OPMDs) [1]. The worldwide prevalence of OPMDs is 4.5%. United States (US), so there is further uncertainty about preva-
and the most common type is oral leukoplakia (OL}, which has an lence of OL and OPMDs more broadly within the United States.
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The epidemiology and risk factors of QL are well documented.
Behavioral determinants, including tobacco. aleohol, and areca
nut/bete] quid use, are the most frequent causative agents in OL
of all subtypes [5-8]. Less is known regarding the risk of mari-
Jjuana smoking and the development of OL. However, Gallaghey
et al, [97 highlight an association between cannabis use disorder
and the development of head and neck cancer in adults. Qther
nonmodifiable risk factors for development of OL include ad-
vanced age, |7] immunosuppression, [7] and hereditary condi-
tions such as dyskeratosis congenita [10]. Leukoplakia is most
often dingnosed after the fourth decade of life and is more com-
mon in men [8].

The pathophysiology and progression of QL are likely due to
a complex interplay of molecular, genetic, epigenetic, inflam-
matory, mictobiome, immune, and other factors, MT of OL
appears to possess mutations in some of the same tumor sup-
pressor and proto-oncogenes of Califano’s genetic progression
tmodel for head and neck cancer {11, 12]. This was validated
by Rosin et al. [13} where these investigators showed that al-
lelic loss at predetermined loci increases the incidence of oral
lesion progression by up to 33% as compared to those without
allele loss. DNA hypermethylation has also been implicated
in oral oncogenesis. Investigation has shown that increased
methylation of the protein enceded by the zinc finger protein
582 (ZNF3582™) increases the incidence of OL progression as
compared to other known targeis of hypermethylation {14].
Specific alterations of immune cells can be found in OL. For
example, increased presence of tumor-infiltrating lympho-
cytes (TILs) is found in higher grades of dysplasia [15]. Also,
the presence of macrophages correlates with increased pro-
gression and transformation of OL. thought to be mediated
through M2 macrophage evasion of cell death pathways
[16, 17]. Dysregulation of the immune system also appears to
be central to the pathophysiology of the more aggressive vari-
ant of OL, proliferative verrucous teukoplakia (PVL). Hanna
et al. demonstrated enrichment of cytotoxic T cells and T
regulatory cells within the subepithelial microenvironment.
accompanied by overexpression of programmed death ligand
(PD-1.1) compared to OL. Similarly, Fernandes et al. also
demonstrated increased numbers of cytotoxic T cells within
the epithelium-connective tissue interface microenviron-
ment, different cytokine expression profiles, and an immune
imbalance as measured in peripheral blood relative to OL
lesions. Collectively. these findings suggest an immunologic
pathogenesis of PVL 18, 19},

Of recent interest in oral oncogenesis is dysregulation of the
oral microbiome as well as inflammation from periodontal
disease and chronic mucosal trauma. One way in which orai
dysbiosis has been thought to contribute to OL progression is
by decreasing transcription of critical tumor suppressor genes
{20, 21]. In regard to inflammatien and the pathophysiclogy
of OL, Goertzen et al. |22[ examined oral lesions including
hyperkeratosis. dysplasia and oral squamous cell carcinoma
{OSCCa) and found a progressive increase in inflamma-
tory infiltrate in lesions correlating to increasing severity of
dysplasia. This inflammatory infiltrate, specifically that of
neutrophil invasion, is hypothesized 1o increase transcrip-
tion of proinflammatory cytokines that may promote lesion
progression. Common sources of such inflammation include

periodontal disease and chronic mucosal trauma. However.
they are not demonstrably causal and require further ex-
panded investigation {22, 23],

Investigation into the ways in which dysregulation of the oral
microbiome. immune system, and inflammation promotes oral
oncogenesis is in their nascent stages and requires further rigor-
ous investigation.

The clinical appearance of OL is the basis for their classifica-
tion. In their widely cited article. Warnakulasuriva et al. [1]
classify OL as homogenous and ronhemogenous. They fur-
ther subdivided nonhemogenous into speckled (erythroleuko-
plakia), nodular, and verrucous, Recently, the natural course
of patients with OL has been documented in large systematic
reviews which include outcomes assessment based on clin-
ical subtype. These studies aim to quantify MT rate, which
can be helpful in counseling patients regarding treatment
decisions [5. 24-26]. Homogenous leukopiakia has the lowest
overall lifetime MT rate (8.6%). A clinical diagnosis of eryth-
raplakia, which is often associated with the presence of high-
arade dysplasia, confers a roughly 33% risk of lifetime MT rate
[5. 25, 27]. PVL is the condition which confers the greatest
vearly (9.5%) and lifetime (49.5%) risk of MT [5]. An overall
pooled incidence of 9.5%~9.8% lifetime MT rate is noted when
all subtypes of OL are grouped together. which is higher than

breviously published [5, 24, 26].

Histelogic exam has fong been used as an adjunct to clinical
exam to aid in assessing risk of MT and thus help inform treat-
ment management. The WHO supports a three-tiered classifica-
tion of dysplasia including mild, moderate. and severe (including
carcinoma in situ) {28, 29§, A recent meta-analysis of studies on
aral epithelial dysplasia (OED) from 2015 reports a pooled MT
rate of 10.53% when all degrees of dysplasia are grouped together
[301. Mchanna et al, §31] report a 10.3% MT rate for mild and
moderate dysplasia and 24.1% MT rate for severe dysplasia.
While other studies report lower, single digit MT rate for mild
and moderate dysplasia. the consensus is that severe dysplasia
confers double digit MT rate {3, 32} Bernard. Jaber and Elameen
et al. [32, 33] report mean time to MT of dysplastic OL of 3.8 and
3. 3years respectively.

While the three-grade system remains ihe most used, a bi-
nary grading systern (low-risk and high-risk) has also been
proposed. Sperandio et al. [34] reported a greater prognostic
value of the 3-grade system compared (o the binary system.
Conversely, Freitas Silva el al. [35] suggested binary grading
may be more accurate, reproducible, and predictive of MT risk
than the 3-tier system, but not sufficientlv different to modify
clinical decision-making.

Nearly as comumon a diagnosis as oral dysplasia is atypical epi-
thelial hyperplasia. This has also been called indeterminate dys-
plasia or Keratosis of unknown significance due to cytological
evidence of atypia without overt dysplasia. Oftentimes, these Je-
stons present histologically with hyperorthokeratosis [36]. This
histology has been reported to harbor similar genomic instabil-
ity and potential for progression to malignancy as dysplasia [37].
Greater investigation into this entity is necessary to define and
intervene in these lesions.
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Due to a relatively high MT rate and the inability to predict le-
sion behavior, the clinical managements of oral premalignant le-
sions remains a major clinical dilemma. Improvements in early
detection and treatment are needed to improve outcomes. This
review aims to provide an evidence-based update for the ¢lini-
cal management of OL.

2 | Clinical Management: Biopsy

Bvidence-based guidelines for the diagnosis and initial man-
agement of OL are present [38-40]. The American Dental
Association's (ADA) recommendation is tor short interval surveil-
lance for seemingly innocuous lesions that are not sugpicious of
malignancy. 1t is their position that if the lesion does not resolve
and the clinical diagnosis of a potentially malignant disorder can-
not be ruled out, then clinicians shouid perform a biopsy of the
lesion or refer the patient to a specialist for biopsy. For suspicious
lesions or OPMDs, they recommend formal tissue biopsy or refer-
ral for one at the time of recognition [40].

Some controversy exists regarding the type and method of bi-
opsy. A recent multispecialty survey reported that incisional
biopsy is the most frequently employed biopsy method by
practicing head and neck surgeons [41]. However, it is worth
mentioning that when incisional biopsy is employed. sam-
pling error could occur and lead to underdiagnosis: therc-
fore, biopsy site selection is critical. Archibald, Buryska, and
Ondrey [42] found incisional biopsy underdiagnosed dyspia-
sia in 29% of lesions that were then subsequently excised. In
fact, they report 12% of 200 incisional biopsies were subse-
quently identified to harbor malignancy on excisional biopsy.
Underdiagnosis has been examined in other studies and found
to occur most often in the setting of severe dysplasia, where
excision of the lesion may lead to an upgrade in diagnosis [43].
For this redason, Archibald. Buryska, and Ondrey {42] advo-
cate multisite biopsy or lesion excision when the clinical and
histologic findings ave discrepant. However, if the biopsy re-
moves the entire lesion with primary closure of the biopsy site
and high-grade dysplasia or OSCCa is identified, there may be
greater diffjculty in re-excision due to inflammatory changes
and scarring. In addition, Scheme} et al. [44] showed that exci-
sional biopsies performed by practitioners whoe do not perform
oncologic surgery may provide less pathologic information to
oncologic care providers. which may increase the risk of un-
dertrealment at the time of re-excision, thus increasing the
risk for locoregional recurrence. Other published high-risk
factors that warrvant consideration for repeat of initial diag-
nostic biopsy or upfront lesion excision include erythroplakia.
large lesional surface area, advanced age, female gender, mul-
tifocal nature, ulceration, induration and bleeding, and pres-
ence of moderate-to-severe dysplasia |2, 31. 45}

Exfoliative cytology has been examined as 8 minimally inva-
sive adjunct to clinical exam. Currently, according to ADA
guidelines, its use is only for triage of lesions when standard
biopsy is unavailable [40]. However, there is current interest in
incorporating optical. molecular, genomic, cytomorphometric,
or machine learning into this tringe lechnique to further aid in
identifying high-risk lesions, yet this remains investigationul
146~50].

3 | Clinical Management: Diagnostic Adjuncts

There are a number of dizgnostic tools available that may ac-

celerate the decision to perform and aid in biopsy site selec-
tion of OL i51]. A[ﬁp]‘@ﬂci]es include the use of topical agents
alone or in combination with external luminescence to high-
light abnormal mucosa. Toluidine blue, for example, is an ac-
idophilic agent that, when applied to mucosal surfaces. binds
1o areas with higher DNA and RNA content with the goal of
highlighting areas of dysplasia or malignancy. Recent system-
atic review and meta-analysis by Kim et al. which included
29 studies and 1921 participants show a high pooled negative
predictive value (NPV) of 71% [52]. When combined with ex-
ternal luminescence in this study {(chemiluminescence}, they
report tower specificity and NPV suggesiing greater accuracy
with tolukdine blue alone [53]. Chemiluminescence in general
has been associated with low specificity which renders it an
ineffective screening tool.

Tissue autofluorescence (AT) is another common screening tool
that utilizes external lights alone to aid in oral lesion risk assess-
ment. For example, Visual Enhanced Light scope (VELscope)
is an instrument developed to exploit the principle that certain
bioflwarophores experience excitation when light at a certain
wavelength is introduced, This energy is then dissipated through
tissue fluorescence, which can be visualized. It has been found
that diseased mucosa may resuit in disruption of such fluores-
cence, thus resuiting in abnormal areas appearing darker, exhib-
fling loss of fluorescence as compared to surrounding mucosa.
Recent systematic review and meta-analysis of AF by Moffa et al,
show a Iow pooled positive predictive value (PPV) of 51.3% but a
higher NPV of 81.1%. Thus, if & lesion is not clinically suspicious
and AT is negative, the patient may not requite biopsy. However,
their low PPV underlies the importance of clinical exam and as-
sessment for need of biopsy to avoid false negatives [541. Li et al.
[55] also report higher NPV than PPV and report efficacy of AF
for use in low-risk lesions but that AF was not as accurate in
identifying high-risk lesions. Thus, interpretation of AF is de-
pendent upon operator skill and experience and clinical exam is
still eritical to avoid relying on false-negative result which can
lead to missed diagnosis and treatment delav.

Another modality that has shown promise is narrow band im-
aging (NBI). Using this approach, a specinlized light is intro-
duced that is specific to the green and blue wavelengths (540 and
415 am, respectively), This light, when it penetrates mucosal sur-
faces. is absorbed by superficial blood vessels, thus giving them
a datk blue or brown color. This results in increased visibility
of lesions with higher vascularity. When used in evaluation of
OL. the intraepithelial papillary capillary loop classification (a
scheme used to quantify the superficial vascular architecture of
mucosal lesions) has been shown te be predictive of higher ma-
lignant potential. A meta-analysis by Zhang et al. [56] including

3 studies with 1179 participants demonstrated this approach to
be 877 sensitive and 83% specific when IPCL 11 classilication or
above lesions were positive on NBI assesament. While promis-
ing. this technique requires considerable oxpertise of the user
and at present is not widely available.

There is also great interest in identifying biomarkers to pre-
dict OL lesion progression as adiuncts to clinical and histologic
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exam. In 2021, Monteiro, Mello, and Warnakulasuriya per-
formed a systematic review examining the use of biomarkers
for OL, and found 49 candidate markers examined across 46
studies. The most {requently examined biomarkers included
p53, podoplanin, and chromosomal loci abnormalities/loss of
heterozygosity (LOH), In their analysis. they found significant
varfation in reporting and design of these studies. However,
they concluded that podoplanin and chromosomal loci ab-
normatlities have the most sighificant association with MT
[57]. Swain et al. |58] reported a threefold increase in MT of
OL that express podoplanin. The application of LOH as « bio-
marker to predict OL progression to malignancy has been eval-
uated and validated to an even greater extent than podoplanin
[12, 13, 59-63]. DNA ancuploidy has also been suggested as o
biomarker, and it is present in higher frequency with increasing
grade of dysplasia. When present, it also predicts a higher rate
of MT versus diploid status |64, 63).

The application of artificial intelligence/machine learning to
predicting OL progression has become a topic of great interest,
Examination of clinicalirials.gov shows more active or pending
trials examining machine learning algorithms for prediction of
OL lesion progression than any other category of studies for OL
research, Wi et al. published one of the first studies examining
the use of machine fearning to predict progression of premalig-
nant lesions. They found that grade of dysplasta and presence of
multiple oral lesions were most predictive of risk for transfor-
mation. In addition, they found that tongue subsite, a history
of anemia. and prior history of oral cancer were also predictive
covariates, though‘ less than the aforementioned predictors [66].

In a 2017 clinical practice guideline report. the American
Dental Assoclation concluded that no available diagnostic ad-
Jjuncts possess a high enough diagnostic accuracy for routine
use in the diagnosis and screening of oral lesions [40]. This re-
mains true. as all adjunctive tools require additional investiga-
tion and validation.

4 | Clinical Management: Definitive Treatment

The first step in definitive management should involve counsel-
ing and treatment for cessation of alcohol, tobacco, betel quid.
marijuana, vaping, and aay other potential etiologies of OL. This
can be completed as part of the initial consultation using simple
cessation techniques and methods, such as nicotine replacement
for robacco smokers. Further consultations can be made {or
medical management of cessation, ireatment of comorbid psy-
chiatric conditions or referral to detoxification or rehaby centers
depending upon the need of the patient. There is a significant
effort being made to bring cessation counseling to the forelront
of head and neck cancer treatment, at the time of iaitial consul-
tation. The same opportunity exists at the time of consultation
for OL, with the potential for prevention being even greater at
this earlier stage of recognition.

Treatment options for OL include observation, surgical or
laser excision, laser ablation, and chemoprevention. Often,
treatment depends upon the size and characteristics of the le-
sion. For example, a small, well-defined. localized lesion may
be amenable to excision (either surgical or laser removal) with

TABLEI | Pooled rates of recurrence and malisnant transformation

based upon OL trestment modaliry.

Mode of Recurrence Malignant
treatment rate (%) transformation rate (%)
Scalpel 29.5 8.9

excision

Laser 32.2 6

excision

Observation nfa 10.2

Noke: Nostatistical significance exists among these mothods for either category,
Laser ablation is not included as little data exigt regarding recarrence and MT
after this mure controversial methad.

low morbidity. whereas larger, diffuse lesions may require
consideration for alternative methods such as opical or sys-
temic chemoprevention,

In 2023, Zhou et al. completed a review of siudies that exam-
ined excision of oraf precancerous lesions with attention to rate
of recurrence and MT. They found & pooled recurrence rate from
13 studies comprising 907 patients showed a 29,5% recurrence
after scalpel excision and & 32,2% recurrence after laser excision.
For patients with OL, the pooled rale of MT was 8.9% for scalpel
excision, 6% for laser, and 10.2% for clinical observation, without
statistically significant difference (Table 1) {67]. Thus, neither
surgical nor laser excision is superior in regard to recurrence
rates of OL or preventing MT. Another recent review with meta-
analysis examining laser compared to standard treatment shows
no statistical difference in MT rates befween scalpel and laser
excision [68]. This demonstrates the need for close follow-up re-
gardless of treatment provided and the need for additional pro-
spective trials to validate diagnostic adjuncts and treatment of
OL to intervene in high-risk patients.

Laser ablation is controversial as compared to laser excision.
as thoroughness of removal and margin status cannot be ade-
quately assessed. However. some publications justify its use in
certain situations. For example. Jarge. diffuse, homogenous le-
sions that have been biopsied numerous times and showed no
or low-grade dysplasia may be treated with laser ablation, when
excision would result in more significant morbidity f69). Also, it
might be considered in the case of high-grade dysplasia in pa-
tients who are not surgical candidates. due to advanced age or
significant medical comorbidities.

Appropriate surgical margins for excision of OL are in the
range of 2-3mim in depth and width |38, 70, 71]. Prospective
evaluation of excision of OL with such margins is sparse but
daes exist [70. 72]. Arduino et al. examined excision vs. ob-
servation ("wail and see”) of nondysplastic OL lesions such as
hyperkeratosis. In their study. they enrolled 260 patients with
nondysplastic OL who were randomized (o excision versus ob-
servation. One patient in each group developed oral cancer,
and thus, they concluded that a “wait and see”™ approach is safe
and with less morbidity than excision for patients with nondys-
plastic OL [72]. Lombardi et al. similarly cxamined excision vs.
observation for patients with dysplastic OL. They enrolled 161
patients who were split into treatment versus observation, MT
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occurred in 8 instances total. of which 7 where in the observa-
tion group. Despite having a small sample size, this suggests
potential efficacy for excision of dysplastic OL with 2-3mm
margins [7¢]. At the same time, Arduino et al. [72] trial suggests
that nondysplastic OL may be observed with close clinical sur-
veillance while avoiding morbidity of surgical treatment, Their
investigation is ongoing: They have expanded their accrual and
increased the duration of long-term follow-up to Syears in the
hopes of providing evidence-based puidelines for management
of dysplastic and nondysplastic OL.

Guidelines for management of residual dysplasia at the margin
of OL excision have not been well studied. However, the presence
of dysplasia at the margins after resection of early-stage OSCCa
has been examined. Sopka et al. [73] found that the presence of
moderate-severe dysplasia at the margin of excision was asso-
ciated with significantly worse local control (495 versus 824
and disease-free survival (49% vs. 80%} from 0SCCa compared
to specimens with only mild dysplasia or no dysplasia at the
margin. Similarly, Chen et al. examined local recurrence rates
of OSCCa based upon margin status of 1642 patients after enco-
logic resection. They found that local recurrence of QSCCa for
close (21.8%) and mild/moderate dysplasia (21%) was similar as
compared to clear margins, which was lower (15%) |74]. It is un-
clear whether the presence of mild or moderate dysplasia at the
margin of OL excision incurs this same potential increase risk of
recurrence and this warrants further study.

5 | Chemoprevention and Field Cancerization

Several decades worth of research has been carried out on oral
cancer chemoprevention, This work has been summarized in
two recent publications. A Cochrane review in 2016 examined
all previous oral cancer chemoprevention literature whicl in-
cluded many of the landmark trials commonly referenced such
as retinoids, COX inhibitors, antioxidants, and other supple-
ments. The conclusion was that no single agent demonstrated
durable efficacy without side effect. Therefore, all interventions
were recommended for continued investigation [75].

In 2024, a simifar review was conducted. 1t had some overlap
with the Cochrane analysis in discussing historical trials such
as those investigating Vitamin A and the retinoids, iycopene, ce-
lecoxil, ketorolac, bleomycin, green tea extract. and dried black
raspberry gel. However. it included several new classes and
types of medications being investigated such as EGF inhibitors.
metformin, and immunotherapy [76].

Gutkind et al. investigated metformin as a chemopreven-
tion agent for OL given its presumed activity against mTOR/
PI3K pathways which are implicated in OSCCa. They iden-
tified 17% clinical response and 60% al least partial histo-
logic response after a 12-week course of metformin (n=23),
Furthermore, they found that decreased mTOR activity in
the basal epithelial layer of OL correiated to clinical (p=0.04)
and histologic (p=0.01} response |77]. These data formed the
justification to proceed with a currently ongoing phase 1B
study (NCT05237960). Additionally, there are several other
clinical trials investigating metformin and pioglitazone either

alone o1 in combination for the treatiment OL (NCT00099021.
NCT00951379, NCF05727761, NCT0O5727761).

Hanna et al. conducted a phase [ nonrandomized controlled
triul (NCT03692325) to assess the efficacy of nivolumab in
PV L. Patients (n=33} were given four cyeles of nivolumab
(28 daycyctes). Overall, patients were able to tolerate therapy
(8%% compieted treatment). Nine patients demonstrated a par-
tial response (404%-80% decrease in dysplasia composite score),
three had a major response (> 80% decrease in dysplasia com-
posite score). 16 had stable disease. and four had progression of
discase over a median follow-up of 21.1 monihs. They chserved
a 2-vear cancel-free survival in this cohort of 73% (27% patients
developed OSCCa during the trial: six had previous history of
OSCCa. and three had shown treatment response). On whale-
exome analysis of specimens, the authors noted potential cor-
relation of $p21.13 loss and progression 1o OSCCa (6/6 patients
with OSCCa had the deletion. while 4/14 of patients with no
invasive cancer had the deletion) §78].

A multicenter study of the oral anti-EGI'R medication erlotinib
was conducted by William et al. in aims of preventing oral can-
cer, Although their use of erfotinib in the targeted treatment for
Ol was not found to imprave 3-year cancer-free survival rela-
tive to placebo. they successfully validated the use of LOH for
stratifying patients into low- and high-risk groups. Low-risk pa-
tients were found to have dn 86% cancer-free survival at dyears
compared to 74% in high-risk patients. This first prospective
validation of LOH presents a promising ongoing research ave-
nue Lo risk-stratify patients and to provide o molecular adjunct to
clinical and histologic diagnosis [63). In addition, it prospectively
validates the genetic progression models and LOH research by
Califano et af., Rosin et al.. and Zhang et al. {12, 13, 62].

Other potentially promising trials using topical agents for oral
cuncer chemoprevention include imiquimod and photody-
namic therapy (PDT). Recently. Sroussi et al. investigated the
use of topical imiquimod for the treatment of OL. This immu-
nomodulator activates Toli-like receptor 7 und has been found
to be previeusly efficacious in treating certain skin lesions. In
a cohort of 33 patients, they noted 68.4% of O, lesions were re-
duced in size by over 50%. and 42.1% demonstrated compicte
resolution [79]. Additional triuls fnvestigating the efficacy of
Lopical application of imiquimod for OL show similar promise,
even in the difficult subset PVL. and this requires further in-
vestigation and research [R0-82].

Photodynamic therapy of OL has been assessed using a number
of photosensitizers including 3-Aminolevulinic acid, toluidine
blue. methylene blue. and others with evidence of promising
effects [83]. A prospective case series of 11 patients with 15 le-
sions treated with photodynamic therapy and topical toluidine
blue as a photosensitizer reported complete response in approx-
imately one-third of treated lesions at the completion of local
therapy and partial response in half of lesions with up to one-
year follow-up positreatment |84}, However, there are several
disadvantages: Lesions do recur, applicazion of photodynamic
therapy is cumbersome and time-consuming. and studies only
track lesion response in the short term. without evaluating for
long-term risk of developing O8CCa [#5-87). These studies
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suggest potential topical approaches for the management for lo-
calized oral premalignant lesions.

These trials represent an important paradigm shift from obser-
vational approaches to medical interventions in at-risk patients.
While these have not been fully validated for clinical standard
of care, further investigation and stratification of patients based
upon risk will bolster scientific evidence to promote early inter-
ventions in these patients.

6 | Prognosis/Long-Term Management

All white and red lesions of the mouth have some risk of MT
|5]. Most cancers are detected within 3-5years of diagnosis of
a premalignant lesion; however, the risk of MT continues for ot
least 0-15years {3]. A recent randomized trial shows efficacy
of clinical surveillance every 6 months for white nondysplastic
lesions as compared to surgical excision, with equivalent trans-
formation rates in the two groups, and mean time to conversion
of 49.3months, They also justify that 6-month surveillance is a
reasonable interval as de novo lesions would not fikely develop
into a cancer in less time {72]. There are no prospective, consen-
sus guidelines for the surveillance of patients with dysplasia.
However, Archibaid. Buryska, and Ondrey outlined an active
surveillance protocol based upon clinical and histologic fea-
tures that included length and frequency of foliow-up, as well
as timing of repeat biopsy. For mild dysplasia or hyperkeratosis.
patients returned every 6-12months: for moderate and scvere
dysplasia, they returned every 3 months for exam. Farthermore.
they advocated for re-biopsy of all conditions with the follow-
ing minimal frequency: at least every Zyears for mild dyspla-
sia, 12-18 months for moderate dysplasia, and 3-9months for
severe dysplasia unless there is obvious clinical progression. For
all these conditions. they recommend active surveillance for at
least 5years of duration |42]. These guidelines provide a frame-
work for patient counseling and clinical management, though
ultimately joint patient-doctor decision-making supercedes any
guidelines should there be concern for, or lack of progression.
However. this article highlights the importance of elinicopatho-
logic correlation and repeat biopsy is an important part of active
surveillance of aral preneoplasia.

7 | Conclusion

The identification of high-risk OL represents a diagnostic di-
lemma. Several candidate biomarkers exist and require addj-
tional study for validation, Clinical management of leukoplakia
depends on the size, tocation, and clinical and histologic tea-
tures of the lesion. Limited prospective data show nendysplastic
OL can be managed with close clinical surveillance. For lesions
found to be dysplastic, formal excision or ablation may decrease
MT rates and should be employed assuming no contraindica-
tion. Neither laser nor scalpel excision has been proven superior
over another in prevenling malignant transformation. Many
nonsurgical treatments are the subject of ongoing clinical tri-
als and may serve to aid those with diffuse or recurrent lesions.
wlere surgery presents unacceptable morbidity: In all instances,
close clinical surveillance is paramount to monitor for lesion re-
currence, disease progression, and malignant transformation.

Further prospective, randomized study is needed to better un-
derstand the pathogenesis of this discase and to better inform
treatment decisions.

Data Availability Statement

Duita sharing is not applicable to this article as ne new data were created
or analyzed in this study.
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