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...de modo geral, ndo é a observagao de fendbmenos raros e escondidos que s6 sdo
apresentaveis por meio de experimentos que serve para a descoberta das mais
importantes verdades, mas a observacao daqueles fendbmenos que sao evidentes e
acessiveis a todos. Por isso a tarefa ndo é ver o que ninguém viu ainda, mas pensar
aquilo que ninguém pensou a respeito daquilo que todo mundo vé.
(Schopenhauer'’, 2010)



Fernandes D. Leucoplasia oral e leucoplasia verrucosa proliferativa: um estudo clinico
comparativo [Dissertagdo de Mestrado]. Araraquara: Faculdade de Odontologia da
UNESP; 2015

RESUMO

O carcinoma espinocelular (CEC) representa mais de 95% de todas as neoplasias
malignas que acometem a cavidade oral e muitas vezes estes tumores s&o precedidos
por alteragdes clinicas que apresentam um evidente potencial de transformagao
maligna, as quais sdo chamadas de desordens potencialmente malignas orais
(DPMO). Dentre estas, a leucoplasia oral (LO) € a principal condigdo dentre as DPMOs
com uma taxa de incidéncia igual a 3,4% e uma taxa de transformagéo maligna que
varia de 0,2% até 17,5%. Uma forma menos reconhecida e ainda pouco compreendida
de LO denominada leucoplasia verrucosa proliferativa (LVP), representa uma variante
de comportamento persistente e progressivo para malignidade, com uma taxa de
transformagao maligna ocorrendo em mais de 70% dos casos. O diagndstico da LVP
atualmente s6 € possivel através da observacdo temporal e individual de cada
paciente, com a demonstragéo de progresséo clinica e histologica das lesdes para um
CEC. A dificuldade no diagnéstico precoce da LVP decorre da sobreposi¢cao de
caracteristicas clinicas e histopatologicas, especialmente em casos de LO multifocal
convencional. Portanto, foi proposto inicialmente realizar a classificacdo de casos
multifocais de LO encontrados no Servico de Medicina Bucal da Faculdade de
Odontologia de Araraquara — UNESP, durante os anos de 1995 até 2015, segundo
descricdao da Organizagdao Mundial da Saude (OMS, 2005) e critérios diagndésticos
para LVP atualmente propostos por Cerero-Lapiedra (2010) e Carrard (2013).
Posteriormente, foi realizada uma analise comparativa entre as caracteristicas clinicas
€ microscopicas de casos de LVP e LO. Os resultados deste estudo revelaram que
dentre 86 casos de LO, 45 casos apresentaram o envolvimento de dois ou mais sitios
orais configurando estes como casos de LO multifocal. Segundo avaliagao realizada
por dois observadores experientes, 14/45 casos foram verdadeiramente casos de
LVP. A classificagdo destes mesmos 45 casos segundo a descrigdo da OMS revelou
que 21/45 casos foram LVP, segundo Cerero-Lapiedra 27/45 casos foram LVP e 4/45
casos foram LVP segundo Carrard. Sensibilidade, especificidade, valor preditivo
positivo, valor preditivo negativo e razao de probabilidade, revelaram que nenhum dos

critérios diagndsticos atualmente propostos satisfazem totalmente as necessecidades



clinicas para o diagnostico de LVP. Adicionalmente, analise comparativa entre LO e
LVP néo revelou diferengas estatisticamente significantes quanto a idade, género,
envolvimento do palato duro e mole, aspecto clinico, presenca de hiperqueratose,
displasia leve, displasia moderada e carcinoma de células escamosas. Contudo,
diferencas estatisticamente significantes foram observadas com relagcdo ao
envolvimento da mucosa bucal, da gengiva ou processo alveolar, da lingua, do
assoalho bucal, o tamanho total das lesdes, o espalhamento, a recorréncia, taxa de
malignizacdo, a presenga de acantose, infiltrado inflamatério liquendide, displasia
severa e carcinoma espinocelular. Por esses motivos, concluimos que, apesar da LVP
ser uma condicao distinta em relagéo a LO, os critérios diagndsticos baseados nas
caracteristicas clinicas e microscopicas nao sao eficazes para o diagnostico
diferencial destas condigdes. Interessantemente, a presenca do infiltrado inflamatério
liquendide em quadros clinicos iniciais de LVP parece ser uma caracteristica
diferencial importante em relacdo a LO. Futuramente, estudos moleculares deste
padrdao microscopico podem esclarecer o papel deste processo inflamatério na
etiologia da LVP.

Palavras-chave: Medicina bucal. Leucoplasia. Diagndéstico



Fernandes D. Oral leukoplakia and proliferative verrucous leukoplakia: a comparative
clinical study [Dissertagcdo de Mestrado]. Araraquara: Faculdade de Odontologia da
UNESP; 2015

ABSTRACT

The squamous cell carcinoma (SCC) represent more than 95% of all the malignant
neoplasia of the oral cavity and most of times these tumors are preceded by clinical
conditions that have a potential for malignant transformation called oral potentially
malignant disorders (OPMD). Among these, the oral leukoplakia (OL) is the most
important OPMD, with an incidence rate of 3.4% and a malignant transformation from
0.2 to 17.5%. A form less recognized and poorly understood of leukoplakia is the
proliferative verrucous leukoplakia (PVL) which represents a variant with a persistent
and progressive to malignancy behavior, with a malignant transformation ratio up to
70% of cases. Currently, the diagnosis of PVL is only made by the temporal and
individual observation of each patient, with the demonstration of clinical and
histopathological progression to an SCC. The difficult to stablish an early diagnosis of
PVL comes from the overlap of clinical and histopathological features with conventional
multifocal OL cases. Therefore, was initially proposed to perform a classification of
multifocal OL cases found in the Oral Medicine Service from the Araraquara Dental
School — UNESP, between 1995 and 2015, according to the WHO definition (WHO,
2005) and the current suggested diagnostic criteria for PVL by Cerero-Lapiedra (2010)
and Carrard (2013). Lately, a comparative analysis was conducted between the clinical
and microscopic features from cases of PVL and OL. The results of this study revealed
that between 86 cases of OL, 45 presented involvement of two or more setting this as
multifocal OL cases. According to the evaluation by two experts, 14/45 were
considered true cases of PVL. The classification of the same 45 cases by the WHO
definition revealed 21/45 cases as PVL, by the Cerero-Lapiedra 27/45 cases were PVL
and 4/45 cases were PVL according to Carrard. Sensitivity, specificity, positive
predictive value, negative predictive value and likelihood ratio revealed that any of the
diagnostic criteria current proposed totally satisfy the clinical necessities to diagnosis
the PVL. In addition, the comparative analysis between OL and PVL did not revealed
statistical significant differences as for age, gender, involvement of hard and soft
palate, clinical aspect, presence of hyperkeratosis, mild dysplasia, moderate dysplasia

and squamous cell carcinoma. Nevertheless, significant statistically differences were



observed regarding the involvement of buccal mucosa, gingiva or alveolar process,
tongue, floor of the mouth, the total size of lesions, spreading, malignant transformation
rate, presence of acanthosis, lichenoid inflammatory infiltrate, severe dysplasia and
verrucous carcinoma. Therefore, we concluded that in spite the PVL be a distinct
condition relative to OL, the diagnostic criteria based on clinical and histopathological
features are not effective to de differential diagnosis of these conditions. Interestingly,
the presence of lichenoid inflammatory infiltrate in early clinical phases of PVL seems
to be an important differential feature relative to OL. In future, molecular studies of this
microscopic pattern may clarify the role of this inflammatory process in the etiology of
PVL.

Keywords: Oral Medicine. Leukoplakia. Diagnosis.
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1 INTRODUCAO

As desordens potencialmente malignas da mucosa oral (DPMOs) séao
apresentacoes clinicas que possuem maior potencial para se transformar em uma
neoplasia maligna, quando comparadas com a mucosa clinicamente normal. Neste
contexto, sdo consideradas como as principais DPMOs a leucoplasia, eritroplasias,
liquen plano, queilite actinica; além de outras como a fibrose submucosa (van der
Waal?°, 2009; van der Waal'®, 2010).

A leucoplasia oral (LO) é a principal e mais comum entre as DPMOs, com uma
taxa de incidéncia igual a 3,4% e uma taxa de transformagéo maligna que varia de
0,2% até 17,5% (Petti'3, 2003; van der Waal'%, 2010). A leucoplasia é definida como
"placa ou mancha branca que nao pode ser caracterizada clinicamente ou
patologicamente como qualquer outra enfermidade" (Roosaar et al.'4, 2007;
Warnakulasuriya et al.?2, 2007). Clinicamente, segundo a Organizagdo Mundial da
Saude (OMS) em 2005, a leucoplasia pode ser subdividida em tipo homogénea (fina,
branca, lisa, uniforme em cor) e tipo ndo homogénea (Gale et al.8, 2005). O tipo de
nao homogénea foi definida como uma lesédo branca e vermelha ("eritroleucoplasia"),
que pode ser plana ou de forma irregular (pontilhado) ou nodular. Recentemente,
diante da subjetividade e falta de reprodutibilidade das classificacdes clinicas
propostas, novas classificagdes foram propostas (Amagasa et al.”, 2011). Leucoplasia
€, portanto, um termo clinico usado temporariamente como hipétese diagndstica que
implica na exclusdo de outras lesdes de aspecto similar. Dentre as lesdes brancas
que devem entrar no diagndstico clinico diferencial, temos a hiperqueratose friccional,
queimadura por quimicas, candidose hiperplasica, morsicatio buccarum, leucoplasia
pilosa, dentre outras (van der Waal.?°, 2009).

A leucoplasia verrucosa proliferativa (LVP), apesar de assemelhar-se as
leucoplasias ndo homogéneas, é considerada por alguns autores como uma entidade
distinta. As LVPs sao caracterizadas por placas ou manchas brancas difusas e
multiplas, com prevaléncia quatro vezes maior no género feminino, ocorrendo
frequentemente a partir da sexta década de vida, com alta taxa de recorréncia e
malignizagéo, a qual pode variar de 70 a 100% (Cabay et al.#, 2007; Bagan et al.?,
2010; Gouvea et al.'%, 2010). Microscopicamente a LVP pode mostrar um espectro de

alteracdes histopatolégicas que variam de hiperqueratose sem displasia até um
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carcinoma espinocelular. A LVP é descrita com uma lesdo multifocal branca que se
estende progressivamente para diferentes sitios da mucosa oral e possui uma
aparéncia clinica que varia de exofitica, verrucosa até eritroplasicas (Van der Waal,
Reitchart'®, 2008). Silverman e Gorsky'® (1997) observaram em seu estudo que 70%
dos casos de uma série de pacientes com LVP desenvolveram altera¢cées malignas
apos um seguimento médio de 7,7 anos. Outro estudo realizado por Bagan e Scully?
(2008), demonstrou resultados semelhantes e mais de 50% dos pacientes com LVP
que desenvolveram alguma neoplasia maligna, posteriormente desenvolveram um
segundo tumor maligno em um curto periodo de tempo (média de 19 meses), fazendo
da LVP uma das DPMOs mais importantes e com maior risco de transformacéao
maligna. Interssantemente, estudos recentes sugerem que o perfil epidemioldgico das
LOs e carcinomas espinocelulares orais de cabeca e pescogo (CECs) é semelhante,
sendo associado ao uso do tabaco e com maior incidéncia entre os homens. Em
contrapartida nas LVPs isso ndo ocorre, demonstrando o possivel padréo biolégico
distinto entre LOs e LVPs.

Os diferentes graus de displasias que podem ser encontrados nas DPMOs,
foram categorizados pela OMS em 2005 como displasia leve, moderada e severa ou
carcinoma in situ, sendo utilizados atualmente para predizer o risco de transformacéao
deste grupo de lesdes (Gale et al.8, 2005). No entanto, ndo ha métodos objetivos ainda
disponiveis para tipificar lesdes displasicas e permitir resultados consistentes e
reprodutiveis (Kujan et al.’?, 2006), uma vez que nem todas as lesdes orais com
displasia progridem para uma neoplasia maligna. Além disso, a utilidade desta
subdivisdo de displasia tem sido questionada, uma vez que tem sido observada
grande variabilidade inter e intra observador nas avaliagdes da presenca/auséncia e
grau dessa condigdo (Warnakulasuriya et al.?', 1998). Provavelmente, o maior desafio
entre os casos de DPMOs é o dilema de tentar prever quais lesbes irdao de fato
progredir para uma neoplasia maligna, em particular o carcinoma de células
escamosas oral. (Scully'®, 2014). Contudo, um particular desafio tem sido encontrado
para realizar um diagndstico diferencial e rapido entre casos de LO e LVP.

A OMS define que devido a falta de critérios histolégicos especificos, o
diagnodstico de LVP deve ser baseado em evidéncias clinicas e histopatolégicas de
progressdo combinadas (El Naggar, Reichart’, 2005). Adicionalmente, analises
sequenciais de amostras de tecido obtidas de paciente com LVP mostram displasia

progressiva e aquisigao de aberragdes na proteina P53. A LVP é descrita ainda com
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uma condi¢cado que inicialmente desenvolve-se como uma hiperqueratose focal que
progressivamente se torna uma doenga multifocal com aspecto exofitico. O local mais
afetado nas mulheres € a mucosa jugal e nos homens € a lingua. A malignizagao se
da depois de um prolongado periodo de tempo. Os lugares mais comuns de
transformacao maligna sdo a gengiva e a lingua. A LVP é caracterizada pela alta taxa
de recorréncia e progressao histoldgica (El Naggar, Reichart’, 2005).
Cerero-Lapiedra et al.? (2010) propuseram que o diagnostico de LVP deveria

basear-se na combinagao dos seguintes critérios maiores e menores (Quadro 1).

Quadro 1 - Proposta de critérios maiores e menores para o diagnéstico de LVP

Critérios maiores Critérios menores

A | Uma lesao de leucoplasia com mais de A | Uma lesdo de leucoplasia que ocupe
dois sitios orais diferentes, sendo mais pelo menos 3 cm quando somadas
frequentemente encontrado na gengiva, todas as areas afetadas.

processo alveolar e palato.

B | A existéncia de uma area verrucosa. B | Que o paciente seja mulher.

C | Que a lesao tenha se espalhado ou C | Que o paciente (homem ou mulher)
engrossado durante o desenvolvimento nao ser fumante.
da doencga.

D | Que tenha havido recorréncia em uma D | Evolucado da doenga maior que 5
area previamente tratada. anos.

E | Histopatologicamente, podem ser
encontrados desde simples
hiperqueratose epitelial a hiperplasia
verrucosa, carcinoma verrucoso ou
carcinoma espinocelular in situ, ou
infiltrativo.

(Adaptado de Cerero-Lapiedra et al.®, 2010).

Para a realizagdo do diagndstico de LVP, Cerero-Lapiedra et al.? (2010)
propuseram que uma das duas seguintes combinag¢des de critérios mencionados no
Quadro 1 deve ser satisfeita:

1. Trés critérios maiores (sendo um deles o E), ou
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2. Dois critérios maiores (sendo um deles o E) + dois critérios menores.

Alguns questionamentos tém sido feitos sobre esses critérios propostos por
Cerero-Lapiedra et al.® (2010). Recentemente, Carrard et al.> (2013) realizaram uma
avaliagao critica destes critérios e propuseram a seguinte modificagao destes critérios

para o diagndstico de LVP (Quadro 2).

Quadro 2 - Critérios diagndsticos modificados para LVP; todos os quatro critérios

devem ser satisfeitos

1. Leucoplasia com areas verrucosas ou hodulares, envolvendo mais de dois
subsitios orais. Os seguintes subsitios orais sdo reconhecidos: dorso da lingua
(unilateral ou bilateral), borda da lingua, mucosa jugal, mucosa alveolar ou
gengiva superior, mucosa alveolar ou gengiva inferior, palato duro e mole,

assoalho bucal, labio superior e inferior.

2. Quando somados todos os sitios envolvidos, o tamanho total deve ser de no

minimo 3 cm.

3. Um periodo bem documentado da evolugao da doenca de no minimo 5 anos,
sendo caracterizado pelo espalhamento, crescimento e da ocorréncia de um ou

mais recorréncias em uma area previamente tratada.

4. A disponibilidade de pelo menos uma bidpsia a fim de excluir a presenca de um
carcinoma verrucoso ou um carcinoma espinocelular.
(Adaptado de Carrard et al.®, 2013).

Desde de a primeira descrigdo feita por Hansen et al.'’ (1985) muitos casos
diagnosticados como LVP foram publicados, questionando-se a etiologia, os critérios
de diagnostico e o tratamento adequado (Carrard et al.®, 2013). Todos os critérios de
classificagdo até agora propostos nao satisfazem completamente o diagnéstico de
LVP. Alguns critérios por excessiva abrangéncia acabam por incluir casos que se
comportam como LO multifocal. Outros autores definem alguns critérios de
classificagao tao rigorosos, principalmente quanto ao tempo de acompanhamento e
espalhamento das lesées, que acabam por excluir casos fortemente sugestivos de
LVP. Portanto, existe ainda grande necessidade de realizar estudos que possam
testar a especificidades e sensibilidades destas diferentes propostas de critérios
diagndsticos (Garcia-Chias et al.®, 2014). A utilizagéo de ferramentas que auxiliam no
diagnostico diferencial entre LVP e LO é de fundamental importancia para a pratica
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clinica quanto a determinagdo do prognostico. Além disto, uma classificagao
adequada dos casos de LVP permite o desenvolvimento de pesquisas com maior

confiabilidade diagndstica nos grupos amostrais.
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ABSTRACT

Objective: Evaluate the efficiency of the diagnostic criteria for Proliferative Verrucous
Leukoplakia.

Study Design: Clinical records of patients with multifocal OL from the Oral Medicine
Service were analyzed. Each case was evaluated using the WHO definition of PVL,
the diagnostic criteria of Cerero-Lapiedra et al. (2010), and the diagnostic criteria of
Carrard et al. (2013). The control was based on the diagnosis of two specialists.
Sensitivity, specificity, likelihood ratio, positive predictive value (PPV), and negative
predictive value (NPV) were calculated for each criteria.

Results: Forty-five cases are identified with multifocal OL. The specialists diagnosed
14 cases of PVL. By the WHO definition 21 were PVL, with sensitivity of 78%,
specificity of 71%, PPV of 55%, NPV of 88% and the likelihood ratio of 2.7. By Cerero-
Lapiedra et al. (2010), 27 were PVL with sensitivity of 100%, specificity of 61%, PPV
of 53%, NPV of 100% and the likelihood ratio of 2.5. By Carrard et al. (2013), 4 cases
were PVL with sensitivity of 21%, specificity of 96%, PPV of 75%, NPV of 73% and the
likelihood ratio of 6.6.

Conclusion: None of the diagnostic criteria or definitions of PVL are efficient for clinical

and research needs.
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INTRODUCTION

Proliferative verrucous leukoplakia (PVL) was first described in 1985, in a case
series of 30 patients." The condition is a particularly aggressive form of oral leukoplakia
(OL), characterized mainly by multifocal involvement, development of exophytic and
wart-like lesions, and a higher risk of malignant transformation than in other forms of
OL."2 Currently, the World Health Organization (WHQ) only provides a description of
PVL; however, some authors have reported diagnostic criteria for PVL that are used
worldwide.? Cerero-Lapiedra et al® were the first to suggest diagnostic criteria for PVL
that included major and minor elements. Carrard et al* suggested simplifying the
diagnosis of PVL by eliminating the distinction between the major and minor criteria.
Therefore, as per Carrard et al,* all four criteria would have to be satisfied to make a
diagnosis of PVL.

Since conventional multifocal OL shares clinical characteristics with PVL, these
diagnostic criteria may be overly restrictive and represent a challenge to accurate
diagnosis.® Only the criteria proposed by Cerero-Lapiedra et al® have been evaluated
in a case series,® and therefore we do not know the practical utility and effectiveness
of these criteria compared to either the modified approach suggested by Carrard et al*
or the WHO definition.?* Thus, the objective of our study was to apply these diagnostic
criteria in a set of patients with multifocal OL and evaluate the diagnostic accuracy of

each approach in diagnosing PVL.

MATERIALS AND METHODS
This study was approved by the Human Research Ethics Committee of the
Araraquara Dental School (Anexo). We included all cases of leukoplakia with multifocal

involvement, based on the clinical diagnoses of PVL or conventional OL. The following
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clinical data were recorded for each patient: sex, age, race, lesion sites, cumulative
size of the lesions, histopathological features, and whether lesions spread or recurred.
Photographs taken during patient follow-up were also analyzed. Raters were blinded
to the previous diagnosis of PVL or OL. Each case was evaluated using the WHO
definition of PVL,? the diagnostic criteria suggested by Cerero-Lapiedra et al,? and the
modified diagnostic criteria recommended by Carrard et al.* Diagnostic results were
compared to those of a control that was based on the diagnosis of two specialists (A.B.
and C.M.N.)

Inter-rater agreement was evaluated using Cohen's kappa coefficient.
Sensitivity, specificity, likelihood ratio, positive predictive value (PPV), and negative
predictive value (NPV) were calculated for each criteria. Sensitivity refers to the
probability that a test result will be positive when PVL is present. Specificity refers to
the probability that a test result will be negative when PVL is not present. PPV is the
probability that PVL is present when the test is positive, and NPV is the probability that
PVL is not present when the test is negative. The likelihood ratio is the ratio of the
probability of a positive test result given the presence of PVL to the probability of a
positive test given the absence of PVL. All analyses were conducted with GraphPad

Prism, Version 6.05 (GraphPad Software, Inc.)

RESULTS

From 1995 to 2015, a total of 45 cases with multifocal leukoplakia were
diagnosed, treated, and received follow-up care at the Oral Medicine Service of the
Araraquara Dental School. Inter-rater agreement, as measured by the kappa
coefficient, was 0.81 (95% Confidence Interval: 0.63-0.99), and falls in the range of

“almost perfect” agreement according to the scale developed by Landis and Koch.”
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Fourteen of the 45 patients were diagnosed with PVL by the specialists. As per the
WHO definition,? 21/45 patients could be diagnosed with PVL. According to the
diagnostic criteria suggested by Cerero-Lapiedra et al,® 27/45 patients were diagnosed
with PVL. Based on the modified diagnostic criteria suggested by Carrard et al,* only
4/45 cases were diagnosed with PVL (Table 1).

Measures of sensitivity, specificity, positive and negative predictive value, and

the accuracy of each set of criteria, are presented in Table 2.
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DISCUSSION

PVL is a rare condition that is currently considered a more aggressive form of
OL and is irreversible, resistant to all forms of treatment, and has a high recurrence
rate." 2 The disease begins with an early focal presentation,® and initial diagnosis may
be challenging. Some authors have attempted to develop diagnostic criteria for PVL or
suggested modifications to the existing approaches. However, these efforts may be
insufficient for diagnosis because they are limited to clinical and histopathologic
descriptions of PVL," & 9 or do not fully differentiate between PVL and conventional
multifocal OL. Conversely, they may be too restrictive to allow an early diagnosis.

In our evaluation, the WHO definition yielded the median sensitivity, specificity,
and NPV, and had a low PPV. This may be because the criteria do not represent an
objective method to diagnose PVL, rather a description of commonly reported
characteristics of the disease. The likelihood ratio indicates that a patient with a positive
test is 2.7 times more likely to have PVL than a patient with a negative test.

The criteria suggested by Cerero-Lapiedra et al® had the highest sensitivity, as
might be expected. The combination of their major and minor criteria is less rigorous
than other approaches and has the lowest PPV. Therefore, these criteria may not
adequately predict the presence of PVL. The NPV for this approach was the highest of
those we assessed, and these criteria may thus be recommended for use in suspected
but unclear cases in order to achieve early diagnosis, as discussed by Garcia-Chias
et al.® Additionally, a positive test is 2.58 times more likely to indicate PVL than a
negative test, which is similar to the likelihood ratio observed when we made diagnoses
as per the WHO definition.?

The modified diagnostic criteria proposed by Carrard et al* had the most

rigorous criteria, resulting in the lowest sensitivity and the highest specificity, as
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expected. In addition, the PPV was the highest of those we assessed, and the NPV
was the lowest. A positive test was 6.64 times more likely to indicate a true case of
PVL than a negative test.

None of the diagnostic criteria or definitions of PVL are efficient for clinical and
research needs. Therefore, since current descriptions of clinical and pathological
features are not adequate, molecular studies are recommended to help establish better
diagnostic tools. Our results indicate that the diagnostic criteria developed by Cerero-
Lapiedra et al® may be helpful for early diagnosis of PVL, as previously reported.® On
the other hand, for research purposes the use of the modified diagnostic criteria of

Carrard et al* is strongly recommended aiming to increase the reliability.
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ABSTRACT

Background: Proliferative verrucous leukoplakia (PVL) is a subtype of oral leukoplakia
(OL), being characterized by multifocal presentation, resistance to treatment and a
high rate of malignant transformation. The literature show some clinicopathological
differences between OL and PVL. The aim of this study was to assess the
clinicopathological differences between OL and PVL.

Methods: The clinical data from all cases diagnosed with leukoplakia were collected
and compared between the groups OL and PVL.

Results: We identified a total of 86 cases of leukoplakia were included, 14 cases were
diagnosed as PVL and 72 cases as OL. Regarding the location of the lesions, the
buccal mucosa, the gingiva or alveolar process, the tongue and the floor of the mouth
were statistically different, being more frequent on the PVL group. The PVL group
presented more frequently to the total size greater or equal to 3 cm (P< 0.0001). The
spreading (P< 0.0001), recurrence (P < 0.01) and malignization (P < 0.001) presented
a significant difference, being more frequent in the group of PVL. We founded a
significant difference between the groups related to the acanthosis (P < 0.01), the
lichenoid inflammatory infiltrate (P < 0.001), the severe dysplasia (P < 0.01) and the
verrucous carcinoma (P < 0.0001)

Conclusions: PVL is a particular disease from the OL, with different oral sites
involvement, different clinical behavioral and of unknown etiology. the presence of
lichenoid inflammatory infiltrate in early clinical phases on PVL seems to be an

important differential feature relative to OL.
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INTRODUCTION

Proliferative verrucous leukoplakia (PVL) is a subtype of oral leukoplakia (OL),
being characterized by multifocal presentation, resistance to treatment and a high rate
of malignant transformation (1, 2). The literature show some clinicopathological
differences between OL and PVL, such as the age, gander, tobacco or alcohol habit,
oral site affected and recurrence (1, 3). In addition, the malignant ratio reported are
different, whereas the OL has a malignant transformation in 0.2 until 17.5% of cases,
the PVL has a malignant transformation that varies from 60 to 100% (4, 5, 6). The aim
of this study was to assess the clinicopathological differences between OL and PVL

for better characterize these groups of patients.

MATERIAL AND METHODS

This study was carried out with approval of the Human Research Ethics
Committee of the Araraquara Dental School (Anexo). All cases diagnosed with OL or
PVL from 1995 to 2015 in the Oral Medicine Service of the Dental School of
Araraquara, were selected. The clinical data from patients were recorded, being
collected the age, gender, follow up period, number of biopsies, race, tobacco habits,
alcohol habits, location, clinical aspect, total size, spreading, recurrence, malignant
transformation and as well as the histopathological features of each biopsy. The photos
of the follow up period from patients were also analyzed.

As exclusion criteria, all the patients with leukoplakia located only in the lips
were excluded based on the different risk factor associated with this type of oral
leukoplakia. At that time, five different oral sites were considered in this study: (1)
buccal mucosa, (2) gingiva or alveolar process, (3) hard and soft palate, (4) floor of the
mouth and (5) tongue. The size of lesions was categorized in two types: less than 3
cm, and greater than or equal to 3 cm. The clinical aspect of the lesions was distributed
in three categories: (1) flat or thin, (2) nodular or verrucous and (3) erythroleukoplakia
or speckled. All PVL cases were diagnosed based on the experience of two specialists
(A.B. and C.M.N.).

For statistical analysis was used the unpaired t test with Welch's correction for
continuous variables and Fisher’s exact test for categorical variables. A P<0.05 was
considered to be statistical significant. All statistical analyses were performed using
Graphpad Prism software, version 6.05.
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RESULTS

We identified a total of 104 cases of leukoplakia, among these 18 cases were
excluded by the exclusion criteria. A total of 86 cases was evaluated, 14 cases were
diagnosed as PVL and 72 cases as OL. In the PVL group, the follow up period average
was 88 months and mean number of biopsies was 4.1. The group with conventional
OL has the follow up period average of 19 months, with a mean number of biopsies of
1.2. In our study, we did not find a statistical difference between the groups related to
the age, gender, race, tobacco habit or alcohol habit.

Regarding the location of the lesions, the buccal mucosa, the gingiva or alveolar
process, the tongue and the floor of the mouth were statistically different, being more
frequent on the PVL group. The PVL group presented more frequently to the total size
greater or equal to 3 cm (P< 0.0001). The spreading (P< 0.0001), recurrence (P <0.01)
and malignization (P < 0.001) presented a significant difference, being more frequent
in the group of PVL. All the clinical data are presented in the Table 1.

Interestingly, we also observed that some patients diagnosed with PVL show
transitional changes the clinical appearance of the lesions by time, with periods of
improvement and exacerbation (lichen planus-like clinical behavior; Fig. 1).

Analyzing the histopathological findings from the patients, we founded a
significant difference between the groups related to the acanthosis (P < 0.01), the
lichenoid inflammatory infiltrate (P < 0.001), the severe dysplasia (P < 0.01) and the
verrucous carcinoma (P < 0.0001). These aspects were more frequent in the PVL

patients. All the histopathological features are listed in the Table 2.

DISCUSSION

PVL is considered an aggressive form of oral leukoplakia with high morbidity
and mortality rates (7). Also it is considered more commonly in females (ratio, 4:1), and
is characterized by a high recurrence rate and high rate of transformation into
verrucous carcinoma or oral squamous cell carcinoma (OSCC) (1, 8, 9). Other clinical
features commonly reported in this condition are the multifocal involvement, the lack
of risk habits, development of a verrucous clinical aspect and the preponderance by
older patients (>60 years) (2, 10). However, no differences in age and gender between
PVL and OL patients were reported (9). In addition, the most common oral sites
reported were the buccal mucosa and the tongue (1, 7).
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Our results showed no differences in age, gender or race between PVL and OL
groups, which contradict the previous reports (1, 2, 4, 11, 12). Probably, the current
change in the profile of the OL patients may be related with these observed results.
The lack of significance with any risk factor as tobacco or alcohol comes in
concordance with the reported worldwide, showing the particularly of this disease (1,
2,4, 11, 12). The involvement of the buccal mucosa, the gingiva or alveolar process
and the tongue as well as the total size of the lesion presented on the PVL group is
according to other studies. Already, the involvement of the floor of the mouth, the lack
of association with the hard and soft palate or the clinical aspect of our study are in
disagreement with the current literature (11, 13, 14). Spreading, recurrence and the
malignant transformation rate are extremely important features for the prognosis of
patients, being more frequent in PVL. The difference presented shows the importance
of these particular clinical features to attempt the early diagnoses.

The histopathological features described on this condition range the presence
of dense lichenoid inflammatory infiltrate, localized flat hyperplasia and hyperkeratosis,
and progression to verrucous or conventional squamous cell carcinoma (15). Our
results show that the lichenoid inflammatory infiltrate and the verrucous carcinoma are
particular features more frequent in the PVL. The presence of this lichenoid
inflammatory infiltrate associated with PVL is only reported by a few authors in the
literature (10, 16, 17). Our study was the first to show this association in a large number
of PVL cases and demonstrating a significant difference from OL patients. Further
studies are necessary to clarify the association and the role of the lichenoid
inflammatory infiltrate in the PVL patients.

The majority limitations on PVL studies, including our study, are the reduced
sample size, since the rarity of this condition. In addition, the variation of methods of
analyze of some studies may be correlated to the differences on the results, as well as
the use of different diagnostic criteria for PVL.

We concluded with this study that the PVL is a particular disease from the OL,
with different oral sites involvement, different clinical behavioral and of unknown
etiology. Interestingly, the presence of lichenoid inflammatory infiltrate in early clinical
phases on PVL seems to be an important differential feature relative to OL. In future,
molecular studies of this microscopic pattern may clarify the role of this inflammatory
process in the etiology of PVL.
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3 CONCLUSAO

Conclui-se que nenhum dos atuais critérios diagndsticos ou definicao para LVP
€ eficiente para as necessidades clinicas e de pesquisa. Portanto, mais estudos
moleculares sao recomendados para ajudar a estabelecer melhores métodos
diagnosticos. Nossos resultados indicam que o critério diagnostico desenvolvido por
Cerero-Lapiedra et al.5 (2010) pode ser Util para o diagndstico precoce da LVP. Por
outro lado, para efeitos de pesquisa cientifica, a utilizagdo do critério de diagndstico
modificado por Carrard et al.® (2013) é recomendada com o objetivo de aumentar a
confiabilidade.

Também concluimos que a LVP é uma condigao distinta da LO, com diferentes
sitios orais envolvidos, diferentes comportamentos clinicos e de etiologia
desconhecida. Curiosamente, a presenca de infiltrado inflamatorio liquendide em
fases clinicas iniciais sobre LVP parece ser uma caracteristica importante diferencial
em relacédo a LO. No futuro, estudos moleculares desse padrao microscopico podem

esclarecer o papel deste processo inflamatdrio na etiologia da LVP.
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