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RESUMO

Linfomas sdo neoplasias malignas solidas que se desenvolvem a partir de células da
linhagem linfocitaria. A apresentacéo de linfomas na cavidade oral é incomum e,
geralmente, consiste em linfomas nao-Hodgkin (LNH) de origem em células B
maduras, representando cerca de 3% de todos os linfomas extranodais. O linfoma da
zona marginal do tecido linfoide associado a mucosa, também conhecido como
linfoma MALT, € uma neoplasia maligna de baixo grau que se origina a partir de
linfocitos B localizados na zona marginal de foliculos linfoides secundarios, sendo o
quarto tipo mais comum de LNH na regido orofaringea. Suas caracteristicas
morfolégicas e imuno-histoquimicas s&o, por vezes, inespecificas e podem se
sobrepor a outras entidades, tornando o diagnostico do linfoma MALT um grande
desafio e exigindo a realizagdo de estudos genéticos para sua confirmagao. Este
trabalho tem como objetivo investigar as caracteristicas clinicas, histopatologicas,
imuno-histoquimicas e moleculares de uma série de casos de linfoma MALT na
cavidade oral. Foi realizado um estudo transversal observacional de uma amostra de
conveniéncia de linfoma MALT na cavidade oral, coletados do arquivo do laboratério
de Patologia Oral e Maxilofacial da Faculdade de Odontologia da Universidade Federal
de Minas Gerais (FAO-UFMG) e casos recebidos a partir de outros centros para
interconsulta diagndstica. Foram realizadas reagdes de imuno-histoquimica para
determinar a linhagem de células B, e o indice de proliferagc&o foi avaliado por meio do
marcador Ki-67, além de marcadores adicionais para excluir outros tipos de linfomas
ou processos linfoides reativos. Em cinco casos, foi realizada hibridizacao in situ por
fluorescéncia (FISH) para investigar a possivel presenga da translocagdo do gene
MALT1, e os dados clinicos e de seguimento dos pacientes foram coletados das suas
fichas de solicitagdo de exame histopatologico. Foram recuperados 11 casos,
compreendendo trés mulheres e quatro homens. Os casos apresentaram uma ampla
faixa etaria de 35 a 75 anos, com média de 58 anos, envolvendo o palato duro (3
casos), palato mole (2 casos) e assoalho da boca (3 casos). Histopatologicamente,
todos os casos demonstraram uma proliferacdo difusa de células neoplasicas de
tamanho pequeno a médio que infiltravam as estruturas normais adjacentes. Todos os
tumores demonstraram predominancia de células positivas para CD20, mas com um
grande numero de linfocitos T reativos positivos para CD3. A expressao de Bcl2 foi
positiva em todos os casos e negativa para CD5, Bcl6 e CD10, com um indice de
proliferagdo Ki67 baixo. Cinco casos foram investigados quanto a translocacgéo
genética no gene MALT1, e todos resultaram negativos. Dos 11 casos coletados, todos
foram submetidos a cirurgia como tratamento. Desta forma, podemos concluir que o
linfoma MALT oral € uma neoplasia indolente cujo diagndstico histopatolégico é
bastante desafiador e a translocagao no gene MALT1 nao esteve presente na amostra
avaliada.

Palavras-chave: linfoma; linfoma MALT; cavidade oral; linfoma extranodal; linfoma
nao-Hodgkin.



ABSTRACT

Clinicopathological, immunophenotypic, and genetic study of oral cavity MALT
lymphoma.

Lymphomas are solid malignant neoplasms that develop from lymphocytic lineage
cells. The presentation of lymphomas in the oral cavity is uncommon and generally
consists of non-Hodgkin lymphomas (NHL) of mature B-cell origin, representing about
3% of all extranodal lymphomas. Mucosa-associated lymphoid tissue (MALT)
lymphoma, also known as MALT lymphoma, is a low-grade malignant neoplasm that
originates from B lymphocytes located in the marginal zone of secondary lymphoid
follicles, being the fourth most common type of NHL in the oropharyngeal region. Its
morphological and immunohistochemical characteristics are sometimes nonspecific
and may overlap with other entities, making the diagnosis of MALT lymphoma a
significant challenge and requiring genetic studies for confirmation. This study aims to
investigate in detail the clinical, histopathological, immunohistochemical, and molecular
characteristics of a series of MALT lymphoma cases in the oral cavity. A cross-sectional
observational study was conducted on a convenience sample of 11 cases of MALT
lymphoma in the oral cavity, collected from the archives of the Oral and Maxillofacial
Pathology Laboratory of the School of Dentistry at the Federal University of Minas
Gerais (FAO-UFMG) and from cases received from other diagnostic centers for
diagnostic consultation. Immunohistochemical reactions were performed to determine
the B-cell lineage, and the proliferation index was evaluated using the Ki-67 marker,
along with additional markers to exclude other types of ymphomas or reactive lymphoid
processes. In five cases, fluorescence in situ hybridization (FISH) was performed to
investigate the presence of MALT1 gene translocation, and the clinical and follow-up
data of the patients were collected from their histopathological examination request
forms. A total of 11 cases were retrieved, comprising three females and four males.
Cases presented a wide age range of 35 to 75 years, with a mean of 58 years, involving
the hard palate (3 cases), soft palate (2 cases), and floor of the mouth (3 cases).
Histopathologically, all cases demonstrated a diffuse proliferation of small to medium-
sized neoplastic cells that infiltrated normal structures. All tumors demonstrated a
predominance of CD20-positive cells, but with a large number of CD3-positive reactive
T lymphocytes. The expression of Bcl2 was positive in all cases and negative for CD5,
Bcl6, and CD10, with a low Ki-67 proliferation index. Five cases were investigated for
genetic translocation in the MALT1 gene, all of which were negative. Of the 11 collected
cases, all underwent surgery as treatment. Thus, we can conclude that oral MALT
lymphoma is an indolent neoplasm whose histopathological diagnosis is quite
challenging, and the MALT1 gene translocation was not present in the evaluated
sample.

Keywords: lymphoma; MALT lymphoma; oral cavity; extranodal lymphoma; non-
Hodgkin lymphoma.
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1 CONSIDERAGOES INICIAIS

Linfomas sdo neoplasias malignas que se desenvolvem a partir de células da
linhagem linfocitaria. Classicamente, os linfomas s&o divididos em dois tipos, linfomas
de Hodgkin e linfomas ndo-Hodgkin, cada um com diferentes caracteristicas clinicas,

histolégicas e progndsticas (Sorentino, 2022).

1.1 Linfomas ndo-Hodgkin

Os linfomas n&o-Hodgkin (LNH) correspondem a um grupo heterogéneo de
neoplasias linfoproliferativas que acometem preferencialmente os linfonodos, mas que
podem afetar estruturas extranodais em mais de 40% dos pacientes. O subtipo mais
comum de LNH é o linfoma difuso de grandes células B sem outra especificagdo que
corresponde a mais de 30% de todos os casos, seguido do linfoma folicular (20% dos
casos), e dos linfomas de células do manto e da zona marginal. A etiologia dos
diferentes subtipos de LNH é complexa e de dificil compreensao, havendo entidades
fortemente associadas a fatores como imunossupressédo, infeccdo por Virus de
Epstein-Barr (EBV), Virus Herpes Humano 8 (HHV8) e disturbios autoimunes como
doenga de Sjogren (Parihar, 2020).

Na regido de cabeca e pescogo os LNH acometem mais comumente os
linfonodos cervicais, enquanto lesdes extranodais apresentando-se principalmente
localizadas na regido do anel de Waldeyer, além de também poderem ser
diagnosticados na cavidade oral, glandulas salivares, laringe, cavidade nasal e seios

paranasais.

1.2 Linfomas da cavidade oral

A apresentacédo de linfomas primarios da cavidade oral € incomum e consiste
fundamentalmente de LNH de origem de células B e esses casos representam cerca
de 3% de todos os linfomas extranodais. Os tipos mais comuns de LNH na cavidade
oral sdo o linfoma difuso de grandes células B sem outra especificagdo, o
plasmocitoma/mieloma multiplo, o linfoma da zona marginal do tecido linfoide

associado a mucosa (linfoma MALT) e o linfoma de Burkitt.
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A localizagdo mais comum de linfomas na cavidade oral é o palato,
provavelmente devido a sua proximidade com o anel de Waldeyer, seguido pela maxila
e mandibula. No entanto, os LNH podem aparecer em qualquer local. Os linfomas na
cavidade oral apresentam uma ampla faixa etaria, de 2 a 92 anos, e afetam homens e
mulheres igualmente, na proporgéo de 1:1 (Almeida, 2021).

O prognéstico dos linfomas orais varia dependendo dos fatores clinicos e do
estagio, assim como da sua provavel associagdo com infecgdes como HIV e virus
Epstein-Barr, e sobretudo, do subtipo de linfoma. A sobrevida dos pacientes afetados
na cavidade oral € em média de aproximadamente 60% em 2 anos e 45% em 5 anos.
Em estagios clinicos avangados (lll ou V), a taxa de sobrevida é menor, com 38% em
2 anos e 26% em 5 anos. Pacientes com HIV apresentam o pior prognostico, com 25%
de sobrevida em 2 anos (Guevara-Canales, 2013). Vale ressaltar, entretanto, que
estas taxas de sobrevivéncia dependem fundamentalmente do subtipo de LNH
investigado.

1.3 Linforma de zona marginal

Segundo a classificagdo mais recente da Organizagdo Mundial da Saude, o
grupo de linfomas da zona marginal inclui o linfoma da zona marginal associado ao
tecido linfoide associado a mucosa (Linfoma MALT), o linfoma da zona marginal
primario do baco, o linfoma da zona marginal nodal, o linfoma da zona marginal
pediatrico e o linfoma da zona marginal cutaneo primario (Alaggio, 2022). Os linfomas
da zona marginal compreendem aproximadamente 5-15% de todos os LNH, sendo
que os linfomas MALT representam dois tercos de todos os casos e podem ocorrer
em virtualmente qualquer sitio anatdémico, sendo o estbmago o local mais comum,
seguido pela regido dos olhos, pulmdes e glandulas salivares. Dependendo da
localizagdo primaria da doenga, o linfoma MALT tem sido associado a diferentes
agentes infecciosos como Helicobacter pylori (estémago), Clamydophila psittaci
(regido dos olhos), Borrelia Burgdorferi (pele), Campylobacter jejuni (intestino) e
hepatite C em quase todos os linfomas da zona marginal, sugerindo que estes agentes
poderiam desempenhar algum papel na etiologia da doencga, sendo esta possibilidade
fortalecida pelo fato de que alguns Linfomas MALT podem ser mais eficientemente
tratados quando da remogao dos agentes infecciosos, em especial no contexto do

Linfoma MALT gastrico associado ao Helicobacter pilori (Jaffe, 2024).
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Importante destacar ainda, que muitos casos de linfoma MALT estao fortemente
associados a doengas autoimunes, como a doenga de Sjogren e a tireoidite autoimune
de Hashimoto, que aumentam significativamente o risco de desenvolvimento de
linfomas MALT em gléndulas salivares e na tireoide, respectivamente (Fretes, 2024).

Clinicamente, os sinais e sintomas variam conforme o local de acometimento,
usualmente exibindo aumento de volume assintomatico e longo tempo de evolugéo,
sendo que o progndstico dos pacientes afetados em geral € excelente (Lee, 2010). A
maioria dos estudos que avaliam os aspectos clinicopatologicos do linfoma MALT
demonstram taxas de sobrevida apds 5 anos de acompanhamento superiores a 90%
- 95%, enquanto a taxa de sobrevida apds 10 anos é de cerca 75% - 80%. Recidivas
locais e disseminagdes podem ocorrer mesmo apos esquema terapéutico bem-
sucedido e podem se apresentar apos décadas do término do tratamento, o que exige
a manuteng¢ao de um cuidadoso seguimento a longo prazo.

Além disto, o risco de transformagédo de alto grau do linfoma MALT, mais
comumente na forma de um linfoma difuso de grandes células B é bem reconhecido e
pode ocorrer durante o seguimento clinico dos pacientes, o que afeta de forma
bastante negativa as taxas de sobrevivéncia e o prognostico destes individuos (Qi,
2023).

1.4 Linfoma MALT na cavidade oral

No contexto da cavidade oral, o linfoma MALT representa o quarto tipo mais
comum de LNH, correspondendo a cerca de 3,5% de todos os casos, além de estar
fortemente associado as glandulas salivares maiores adjacentes. Entretanto, a
ocorréncia de linfoma MALT em boca ainda sim é considerada extremamente baixa,
com poucos casos sendo relatados de forma detalhada na literatura ou fazendo parte
de grandes séries de casos em regido de cabega e pescogo, e apenas algumas
poucas series de casos atualmente disponiveis (Michaelson, 2021; Wagner, 2020;
Yamagata, 2008; Zotti, 2020). Os pacientes acometidos apresentam uma faixa etaria
que varia desde os 13 aos 83 anos de idade, com uma média de 50 anos. Uma maior
predominancia por pacientes do sexo feminino pode ser observada, com uma relagao
M:H na proporgao de 2:1 (Kaur, 2022).

Clinicamente, o palato € a localizagao intraoral mais afetada pelo linfoma MALT,
seguido da mucosa jugal, e labios. Nestes casos, os pacientes acometidos geralmente

apresentam um aumento de volume nodular de diferentes tamanhos, com bordas bem
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definidas e superficie lisa (Kaur, 2022). Ulceragbes podem ocorrer, mas s&o incomuns,
e a coloracao varia do aspecto usual da mucosa a uma coloragédo vermelho escura. A
presenca de telangiectasias superficiais também é descrita com frequéncia e a maioria
dos casos é assintomatico, sendo a dor relatada apenas em raros casos (Wagner,
2020) (Yonal, 2016).

Microscopicamente, o Linfoma MALT é caracterizado pela proliferacédo de
células neoplasicas de tamanho pequeno a mediano, semelhantes a centroblastos,
apresentando nucleo oval irregular com cromatina dispersa e nucléolo inconspicuo
(Jaffe, 2024). Trés ou mais agregados de células da zona marginal podem infiltrar
estruturas epiteliais glandulares adjacentes resultando em lesdes linfoepiteliais,
achado este considerado comum em Linfomas MALT; entretanto, estas estruturas nao
sdo patognomoénicas para o linfoma MALT uma vez que também sdo descritas em
processos reativos como a sialoadenite linfoepitelial, contribuindo para tornar o
diagndstico microscopico destas entidades um verdadeiro desafio. Importante
destacar ainda que o linfoma MALT pode apresentar raramente deposicdo de material
amiloide e usualmente exibe grande numero de plasmaocitos, eventualmente podendo
mimetizar plasmocitomas extramedulares (Wagner, 2020).

O padrao imunofenotipico do linfoma MALT n&o é especifico, sendo positivo
para marcadores de células B maduras como CD20, CD19, CD22, CD79a e PAXS5;
entretanto, esta neoplasia usualmente exibe um grande componente de células T
reativas evidenciadas pela expressdo de CD3 (Boyd, 2012). Seu componente
plasmocitario pode ser verificado com reagdes para MUM-1 ou CD138 (Wang, 2017).
Marcadores de centro germinativo como CD10 e BCL6 s&o tipicamente negativos,
enquanto a expressao de Bcl2 revela-se forte e difusa na maioria dos casos (Pina-
Oviedo, 2023).

O uso de citoqueratinas pode ajudar a demonstrar a presenca de lesdes
linfoepiteliais, e a ocorréncia de monoclonalidade de cadeias leves (kappa ou lambda)
pode contribuir para distinguir o Linfoma MALT de um processo reativo (Rodriguez-
Sevilla, 2021). O perfil de monoclonalidade da doenga assim como a ocorréncia de
rearranjos do gene IGH também podem ser estabelecidos por meio de ensaios de
PCR (lzumi, 2020).

Estudos moleculares recentes tém demonstrado a ocorréncia de diferentes
translocagdes cromossdmicas dependendo da localizagdo anatébmica do linfoma da
zona marginal. A translocagdo mais comum em Linfoma MALT € a t(11;18) (921;921),
que envolve os genes BIRC3 e MALT1 gerando um produto de fusdo funcional reativo
(Rodriguez-Sevilla, 2021). Tal translocagao esta associada a uma baixa porcentagem

de transformagéo para um tumor de alto grau, da mesma forma associada a lesdes
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em estagio avancado e com falta de resposta a erradicagdo de H. pylori. Outras
translocagdes comumente relatadas na literatura sdo t (14; 18) (932;921 ) e
t(1;14)(922;932), que envolvem os genes BCL10 e MALT1, respectivamente (lzumi,
2020; Wagner, 2021). Entretanto, o perfil de ocorréncia de translocagbes em casos de
linfoma MALT diagnosticados em cavidade oral ainda n&o foi investigado e permanece
desconhecido.

O Linfoma MALT é considerado uma neoplasia de baixo grau, baixo indice de
recidivas e de transformacdo para alto-grau. Desta forma, diferentes abordagens
terapéuticas podem ser utilizadas incluindo a erradicagdo de H. pylori em casos
afetando o trato gastrointestinal, a remogéo cirurgica e diferentes esquemas de
quimioterapia (Bertoni, 2020). O seguimento clinico é fundamental e a sobrevida dos
pacientes afetados apds 5 anos de acompanhamento pode chegar a 95%, sendo,

entretanto, significativamente diminuido em casos com transformagdes para alto grau.
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2 OBJETIVO GERAL

Determinar as caracteristicas clinicas, microscopicas e genéticas do linfoma
MALT de cavidade oral.

2.1 Objetivos especificos

1. Investigar os aspectos clinicos e microscoépicos do linfoma MALT oral;

2. Avaliar as caracteristicas imunoistoquimicas do linfoma MALT oral;

3. Determinar a frequéncia de ocorréncia da translocacdo no gene MALT1 em
linfoma MALT oral.
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3 METODOLOGIA EXPANDIDA

3.1 Desenho de estudo

Trata-se de um estudo transversal observacional de uma amostra de

conveniéncia de linfoma MALT de cavidade oral.

3.2 Estudo clinico-patoldgico

No periodo de tempo avaliado de 2004 a 2024, 11 casos de linfoma MALT de
cavidade oral foram coletados, sendo seis casos oriundos do arquivo do laboratério
de Patologia Oral e maxilofacial da Faculdade de Odontologia da Universidade Federal
de Minas Gerais (FAO-UFMG) e cinco casos recebidos externamente a partir de outros
centros diagndsticos para interconsultas, mas que depois passaram a fazer parte dos
arquivos do laboratério supracitado.

Dados demograficos dos pacientes (sexo, idade, cor de pele) e caracteristicas
clinicopatologicas das lesdes (lesdo fundamental, tempo de evolugéo, cor, tamanho,
sintomatologia e caracteristicas microscopicas principais) foram coletadas dos
formularios de requerimento de exames histopatoldgicos e prontuarios médicos. Os
cortes histolégicos corados em hematoxilina e eosina (H&E) de cada caso foram
revisados por dois patologistas orais para confirmagado do diagndstico e descricéo

microscopica.

3.3 Imunoistoquimica

O perfil imunofenotipico dos casos incluidos neste estudo foi estabelecido por
meio de reagdes de imunoistoquimica utilizando os seguintes anticorpos primarios:
CD20 (linfocitos B) (Dako Cytomation, codigo M0755, clone L26, 1:200, acido citrico
pH 6,0), CD3 (linfocitos T) (Dako Cytomation, coédigo M7254, clone F7.2.38, 1:200,
TRIS- EDTA pH 9,0), CD5 (linfécitos T e B neoplasicos) (Dako Cytomation, codigo
M3641, clone 4C7, 1:50, acido citrico pH 6,0), CD10 (Dako, Santa Clara, CA, USA,
1:500 EDTA), BCL-2 (1:80, Invitrogen, Paisley/UK), BCL-6 (M7211;Agilent/Dako
1:100) e ki-67 (Dako, Carpinteria, CA, USA MIB-1 1:100 EDTA/TRIS pH 9.0),
assim como kappa (Dako, Santa Clara, CA, USA, 1:100 EDTA) e lambda (Dako, Santa
Clara, CA, USA, 1:100 EDTA) para estabelecer a monoclonalidade ou policlonalidade
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das células neoplasicas. As reagdes de imunoistoquimica foram realizadas no
Laboratorio de Patologia Experimental | da Faculdade de Odontologia da UFMG
seguindo o protocolo ja padronizado do laboratério e do fabricante.

e Cortes histologicos de 3um de espessura foram acomodados em laminas
gelatinizadas para imunoistoquimica.

» Desparafinizagdo com xilol (overnight), seguido de imersdo em xilol por 15 minutos.
Em sequéncia, foram imersas em alcool duas vezes, durante 5 minutos. Seguido de
alcool 95% e 80%, por 5 minutos cada; e hidratagdo com 5 banhos em agua destilada;
« Para a recuperacdo antigénica, as laminas foram colocadas dentro da solugéo de
recuperacdo (com o tamp&o de acordo com cada anticorpo, especificado
anteriormente), em uma panela de pressédo, por 30 minutos. As l&minas foram
retiradas da panela e aguardou- se o resfriamento por 20 minutos em temperatura
ambiente;

« Procedeu-se a lavagem das laminas com 5 banhos em agua destilada;

« Em seguida, realizou-se o bloqueio da peroxidase endégena mediante a

incubagéo dos cortes teciduais por 15 minutos com peroxido de hidrogénio (H202);

« Em seguida, as laminas foram lavadas com 3 banhos do tamp&o de lavagem,
durante 5 minutos em cada banho;

« Os anticorpos primarios foram diluidos (nas especificagdes descritas
anteriormente) com o diluente Dako e, em seguida, os cortes teciduais com os
anticorpos foram incubados em camara umida por 1 hora em temperatura ambiente;
 As laminas foram desincubadas e lavadas com 3 banhos de tamp&o de lavagem, por
5 minutos cada;

« Em seguida, aplicou-se a solugdo de Linker (todos os anticorpos foram do tipo
mouse) nos cortes teciduais, que foram incubados por 30 minutos;

« As laminas foram desincubadas e lavadas em tampao de lavagem, com 3 banhos de
5 minutos cada;

« Foi realizada a incubagao com polimero por 30 minutos;

 As laminas foram desincubadas e lavadas com 3 banhos de tamp&o de lavagem, por
5 minutos cada;

« Para a coloragdo com o cromodgeno diaminobenzidina (DAB), aplicou-se 1 gota de
cromogeno para 1mL de substrato. O DAB foi aplicado nas laminas e aguardou-se 2
minutos e 30 segundos. Em sequéncia, as laminas foram 5 vezes lavadas em agua

destilada;
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« Realizou-se a contra-coloragao com hematoxilina por 2 minutos;
« As laminas foram lavadas de 8 a 10 vezes em agua corrente;
« Realizou-se a desidratacao e diafanizagcao, nesta sequéncia: as laminas foram
imersas em alcool 70% durante 5 minutos; seguido de alcool 90% (5 minutos); imerséo
em alcool absoluto 3 vezes, por 2 minutos, 5 minutos e 10 minutos cada; imersdo em
xilol por 5 minutos e, em sequéncia, imersao em xilol por 10 minutos;

» Montagem das laminas e laminulas.

A imunoexpressdo dos marcadores alvo foi avaliada por dois examinadores
concomitantemente. A lamina inteira foi avaliada sob uma ampliagdo de 40x, 100x,
200x e 400x, e a imunoexpressao das células foi classificada descritivamente como

positiva ou negativa.

3.4 Hibridizagao in-situ por fluorescéncia (FISH)

As reacgdes de hibridizacdo in situ por fluorescéncia (FISH) para a detegédo da
sonda de translocacdo para o gene MALT-1, foram realizadas no Laboratorio de
Patologia Experimental Il da Faculdade de Odontologia da UFMG seguindo o

protocolo ja padronizado no laboratério e recomendado pelo fabricante:

o Cortes histologicos de 4um de espessura foram acomodados em laminas com
carga.

e As seccobes de tecido foram desparafinizadas em dois banhos sequenciais de xilol
a temperatura ambiente por 10 minutos cada;

e Seguidos por reidratagdo em uma série de etanol em concentragdes decrescentes
(100%-70%).

e Arecuperacéo de epitopos induzida por calor foi realizada incubando-se as laminas
em um frasco de porcelana pré-aquecido contendo 250 mL de solugdo de pre-
tratamento a 95-100°C por 15 minutos.

e Apés o resfriamento, as Iaminas foram lavadas duas vezes em agua destilada a
temperatura ambiente.

o A digestdo enzimatica foi realizada utilizando pepsina pré-aquecida a temperatura

ambiente, garantindo sua homogeneizagédo antes do uso.
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e Aslaminas foram incubadas em condi¢des controladas a 37°C durante 30 minutos,
seguidas de uma lavagem pés-digestdao em PBS.

e A hibridizagao foi realizada em cémara escura, aplicando-se a sonda de FISH e
cobrindo a amostra com laminula. As amostras foram desnaturadas a 80°C por 10
minutos e, em seguida, hibridizadas durante a noite em uma camara umidificada a
37°C.

e As lavagens pos-hibridizagdo foram realizadas em condi¢gdes de pouca luz,
incluindo uma incubacgao inicial em tampédo SSC 0,4x a 72°C por 2 minutos,
seguida por uma segunda lavagem em SSC 2x com 0,05% de Tween 20 a
temperatura ambiente por 30 segundos.

e As laminas foram entdo coradas com o meio de montagem antidesbotamento
VECTASHIELD com DAPI (Vector Laboratories, Newark, CA, EUA).

e As laminulas foram cuidadosamente colocadas sobre as laminas, e os sinais de
fluorescéncia foram analisados utilizando um microscépio de fluorescéncia
(THUNDER Imager 3D Tissue, Leica).

As reacbes de hibridizagao in situ por fluorescéncia foram avaliadas por trés
examinadores de forma concomitante. Os sinais de fluorescéncia foram analisados
utilizando um microscoépio optico (THUNDER Imager 3D Tissue, Leica) e a plataforma
de software LAS X Life Science Microscope. Os sinais nas células foram

classificados como presentes ou ausentes e interpretados de forma descritiva.
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Abstract

Objective: To investigate the clinicopathological, immunohistochemical and molecular
features of MALT Lymphoma affecting the oral cavity.

Methods: Oral pathology files of a Brazilian institution were searched for cases of oral
MALT lymphoma. New H&E-stained slides and immunohistochemistry reactions were
evaluated for diagnosis confirmation. Molecular screening for MALT1 gene
translocation was performed using fluorescent in-situ hybridization (FISH). Clinical data
regarding sex, age, tumor location, clinical presentation, treatment applied and status
at last follow-up were collected from patients' pathology files.

Results: Eleven cases were retrieved, comprising three females and four males (four
unknown). Cases presented a wide age range of 35 to 75 years with a mean of 58
years, involving the hard palate (3 cases), soft palate (2 cases) and floor of mouth (3
cases). Microscopically, all cases demonstrated a diffuse proliferation of small to
medium sized neoplastic cells that infiltrated normal structures. All tumors
demonstrated a predominance of CD20-positive cells, but with a large number of CD3-
positive reactive T lymphocytes. The expression of Bcl2 was positive in all cases, and
negative to CD5, Bcl6 and CD10, with a low Ki67 proliferation index. Five cases were
investigated for genetic translocation in MALT1 gene, all of them resulted negative. All
patients were treated with surgery only, with no deaths reported.

Conclusion: Oral MALT lymphoma is an indolent neoplasm with a favorable
prognosis. The occurrence of MALT1 translocation was not observed in the sample

evaluated.

Key-words: Lymphoma, MALT lymphoma, Oral cavity, Extranodal lymphoma, non-
Hodgkin lymphoma.
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Introduction

The extranodal marginal zone lymphoma of the mucosa-associated lymphoid
tissue (MALT lymphoma) is a complex non-Hodgkin lymphoma (NHL) that originates
from mature B-cells located in the marginal zone of secondary lymphoid follicles.'?
MALT lymphoma was first described by Peter Isaacson and Dennis Wright, who
observed that the microscopic pattern of this specific type of lymphoma closely
resembled the structure of a Peyer's patch than that of a lymph node.?

This type of lymphoma accounts for approximately 5-15% of all NHL and can
occur in virtually any anatomical site, with the stomach being the most affected location,
followed by the ocular region, lungs, and salivary glands.* Depending on the primary
location of the disease, MALT lymphoma has been associated with various infectious
agents, such as Helicobacter pylori (stomach), Chlamydophila psittaci (ocular
region), Borrelia burgdorferi (skin) and Campylobacter jejuni (intestine).® In the context
of the oral cavity, MALT lymphoma is the fourth most common type of NHL, accounting
for about 3.5% of all cases and being more associated with the major salivary glands
adjacent to the oral cavity. However, the occurrence of MALT lymphoma in the oral
mucosa is still considered extremely rare and poorly described?S.

MALT lymphoma etiology is quite heterogeneous. While some cases are
believed to have an important infectious association, other cases are thought to be
linked to autoimmune disorders, such as Hashimoto's thyroiditis and Sjogren's
disease.! The molecular pathogenesis of this tumor has been better understood, and
approximately 25 to 30% of all gastric MALT lymphomas are estimated to harbor
translocations involving the MALT-1 gene, which are involved in the activation of NF-
KB pathway and is considered to play a significant role in the development of the
neoplasm. However, the occurrence of this molecular imbalance has not been

investigated in neoplasms affecting the oral cavity.’

The current study aims to investigate the clinicopathological and the
immunohistochemical features of an original series of MALT lymphomas affecting the
oral cavity and to determine if the translocation involving MALT-1 gene is present in

tumors diagnosed in this anatomical site.
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Material and methods

Study design

This study was approved by the Ethics Committee of the Universidade Federal
de Minas Gerais, Belo Horizonte, Brazil (protocol no. 10723019.0.1001.514). All
procedures were in accordance with the ethical standards of the responsible
committees on human experimentation (institutional and national) and with the
Helsinki Declaration of 1975, as revised in October 2024.

Cases diagnosed as MALT Ilymphoma affecting the oral cavity were
retrospectively retrieved from the pathology files of the authors’ institutions. Formalin-
fixed paraffin-embedded (FFPE) tissue blocks were obtained, and new 4um
histological sections were cut and stained with haematoxylin and eosin (H&E) for
diagnostic confirmation following the latest classification of hematolymphoid
neoplasms?®. Clinical features were retrieved from the patients' pathology reports or
medical files, and included age, sex, tumor location, clinical presentation, time of

evolution, treatment employed, status at last follow-up (dead or alive).

Immunohistochemistry

Immunohistochemistry was performed on 3um sections of FFPE tissue block
section that were dewaxed with xylene and hydrated in a descending ethanol series.
Antigen retrieval was performed using a pressure cooker with the appropriate buffer for
30 minutes, followed by cooling. Endogenous peroxidase activity was blocked with
hydrogen peroxide for 15 minutes. Slides were incubated with primary antibodies for 1
hour at room temperature, followed by a linker solution for 30 minutes and a polymer
reagent for 30 minutes. Staining was developed using diaminobenzidine
tetrahydrochloride (DAB, Sigma-Aldrich, St Louis, MO, USA) for 2.5 minutes, and
sections were counterstained with Carazzi hematoxylin for 3 minutes. Slides were
dehydrated in graded ethanol and cleared in xylene before being mounted. Positive
controls were used for each antibody, while the negative control was obtained by
omitting the primary antibody. Details of each antibody used is available in
Supplementary Table 1.
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Cases were submitted to a variable immunohistochemical panel, but more often
comprising CD20, CD3, Bcl2, cyclin D1, CD10, Bcl6 and CD5 proteins. Immunoglobulin
light chain restriction was investigated using kappa and lambda antibodies.

The proliferative potential of the neoplasm was measured using Ki67 antibody
expression and quantification was obtained from hotspot regions. Additional
immunohistochemical reactions were performed to rule out other types of lymphomas
or reactive lymphoid proliferations always that necessary.

Fluorescence in situ hybridization (FISH)

Fluorescence in situ hybridization (FISH) was performed on 4 ym sections of
FFPE tissue blocks. Tissue sections were deparaffinized by two sequential xylene
baths at room temperature for 10 minutes each, followed by rehydration through a
graded ethanol series. Heat-induced epitope retrieval was conducted by incubating
the slides in a preheated porcelain jar containing a 250 mL solution at 95-100°C for
15 minutes. After cooling, the slides were washed twice in distilled water at room
temperature.

Enzymatic digestion was performed using pepsin preheated to room
temperature, ensuring homogenization before use. The slides were incubated under
controlled conditions at 37° for 30 minutes, followed by a post-digestion wash in PBS.
Hybridization was performed in a dark chamber by applying the FISH break-apart
MALT1 probe (Cytocell Ltd, Oxford Gene Technology, Cambridge, UK) and covering
the sample with a coverslip. The samples were denatured at 80°C for 10 minutes and
then hybridized overnight in a humidified chamber at 37°C.

Post-hybridization washes were performed under dark conditions, including an
initial incubation in 0.4x SSC buffer at 72°C for 2 minutes, followed by a second wash
in 2x SSC with 0.05% Tween 20 at room temperature for 30 seconds. The slides were
then counterstained using VECTASHIELD Antifade Mounting Medium with DAPI
(Vector Laboratories, Newark, CA, USA).

Coverslips were carefully placed on the slides, and fluorescence signals were
analyzed using a fluorescence microscope. Positivity was considered if at least 20%
of the cells evaluated presented separated red and green signals.
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Results

Eleven cases were retrieved from the pathology files assessed. The detailed
data of these cases are summarized in Table 1. Briefly, three cases were found
affecting females and four in males. The patient's mean age was 58 years-old, ranging
from 31 to 75 years old, and involved the hard (3 cases) and soft palate (2 cases), the
floor of the mouth (3 cases) and 3 cases of unknown location. The tumors were
described as non-ulcerated, non-bleeding, asymptomatic swellings, with some cases
presenting telangiectasias on the surface. The evolution period ranged from 2 to 6
months, with a mean duration of 2.8 months. All patients were treated by surgery only,
and all patients remained alive free of disease at their last follow-up (data available for
6 cases, mean time of follow-up of 12 months).

Microscopically, all cases demonstrated a diffuse proliferation of neoplastic cells
that infiltrated the lamina propria and deeper soft tissue. Some of the neoplastic cells
presented large size and exhibited round to oval nuclei with centrally located prominent
nucleoli resembling immunoblasts, while the majority of the tumor cells was small to
medium size, presenting inconspicuous nucleoli which resembled centrocytes. In all
cases, the neoplastic proliferation infiltrated adjacent glandular tissue, resulting in
atrophy of the glandular parenchyma, as well as infiltration of the ductal structures
forming lymphoepithelial lesions (Figure 1).

The immunohistochemical results of each case is presented in Table 1. Briefly,
the mature B-cell differentiation of tumor cells was demonstrated by strong and diffuse
immunoreactivity to CD20. However, all cases showed a variable, but generally diffuse
expression of CD3 that revealed the presence of reactive T lymphocytes. The presence
of plasma cells was demonstrated by CD138 expression in all cases investigated.
Additionally, reactive T lymphocytes also showed CDS5 protein expression (Figure 2).
Tumor cells were strongly and diffusely positive for Bcl2, but negative for cyclin D1,
CD10, and Bcl6. Pancytokeratin AE1/AE3 was used to highlight lymphoepithelial
lesions, which were present in most of the cases investigated.

Kappa and Lambda light chain restriction was used to establish the
monoclonality of tumor cells in five cases, showing a reliable kappa light chain
restriction in three cases. The proliferation index, assessed via Ki67 expression,
ranged from 3% to 20% (Figure 3). Molecular analyses using FISH were performed in

five cases, all of which were negative for MALT1 gene translocation (Figure 4).
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Discussion

MALT Lymphoma is an indolent lymphoid neoplasm exhibiting a mature B-cell
differentiation, which was first described in 1984 on the gastrointestinal tract by
Isaacson and Wright®. The disease is more commonly found in the mucosa-associated
lymphoid tissue (MALT) of the gastrointestinal tract (Peyer's patches), although other
sites may also be affected, such as the ocular adnexa, skin, and the head and neck
region. The MALT tissue from which the lymphoma originates can be native to the site
or acquired under certain circumstances, such as chronic inflammation caused by
autoimmune diseases like Hashimoto's thyroiditis or Sjogren's disease. Infections by
different microorganisms, such as H. pylori (stomach) or B. burgdorferi (skin), are also
often associated with its etiology?.

MALT lymphomas of the oral cavity can be classified into two distinct types:
those originating from pathological lymphocyte infiltrates in the minor salivary glands
and those arising from mucosal lymphoid cells, independent of inflammatory salivary
disease®'?. More often, the parenchyma of the salivary glands lacks lymphocyte
infiltrates. However, such infiltrates can develop under inflammatory pathological
conditions, particularly in Sjogren's disease. In the oral cavity, the palate is the most
commonly affected site, followed by the buccal mucosa and the lips'’. In these cases,
patients usually present as a swelling of varying sizes, with well-defined borders and a
smooth surface. Ulcerations may occur, but are uncommon, and the color ranges from
the usual appearance of the mucosa to a dark red coloration. The presence of
superficial telangiectasias is also frequently described, and most cases are
asymptomatic, with pain reported only in rare instances. These clinical findings are in
accordance with the described for our cases and we have recently demonstrated that
this presentation is more consistent with a low-grade lymphoma? ¢,

As illustrated in the current report, the correct diagnosis of oral MALT Lymphoma
is challenging due to the low frequency of the disease and its significant histological
overlap with other NHL subtypes like follicular lymphoma, chronic lymphocytic
leukemia/small lymphocytic lymphoma and mantle cell lymphoma, as well as with
benign conditions like lymphoepithelial sialadenitis (LESA). Primary oral MALT
lymphoma typically exhibits small to medium-size lymphocytes with irregular nuclei and
pale cytoplasm, often resembling centrocytes. The infiltration of the glandular
epithelium by neoplastic lymphocytes creates lymphoepithelial lesions, a hallmark
feature of this lymphoma; however, these histological structures can also be observed
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in LESA. Additionally, plasmacytic differentiation and follicular colonization are
frequently observed''. These findings may resemble reactive or neoplastic processes.

The distinction of MALT lymphoma from the abovementioned NHL subtypes can
be done using immunohistochemistry. Follicular lymphoma characteristically
demonstrates CD10 and Bcl6 expression, while CLL/SLL tumor cells are often positive
for CD5 and CD23"2. Mantle cell lymphoma shows Cyclin D1 nuclear expression in the
large majority of the cases. However, differentiating oral MALT lymphoma from a LESA
can be extremely difficult and virtually impossible in some cases'3. LESA is a benign
condition frequently associated with Sjogren’s disease, exhibiting a dense lymphoid
infiltrate and lymphoepithelial lesions. In our case series only one patient was
diagnosed with Sjogren’s disease. Although LESA is more often comprised of
polyclonal lymphocytes, in contrast to the monoclonal populations found in MALT
lymphomas, this clonality approach is not always available in pathology institutions and
MALT lymphomas may also reveal polyclonal results'. Similarly, the use of
immunoglobulin light chain restriction by immunohistochemistry is often difficult to
evaluate due to unspecific stains and the even using in-situ hybridization, some MALT
lymphomas fail to demonstrate a monoclonal result'’.

In our series, due to the microscopic and clinical presentation of the lesions
characterized by a dense CD20 positive infiltrate and a predominantly large neoplasm
with infiltration of the surround normal structures, we have favored the diagnosis of a
MALT lymphoma rather than LESA, however, long term follow-up and genetic analyses
would be recommended to confirm the biological nature of the disorder. Fortunately,
the overall prognosis of affected patients is usually good no matter it is a MALT
lymphoma or a LESA.

Moreover, we have not observed any evidence of high-grade transformation in
our series, a phenomenon observed in approximately 10% of the cases and associated
with a poorer survival.

The molecular basis of primary oral MALT lymphoma has not been well
investigated, whereas MALT lymphomas from other anatomical sites have been more
thoroughly characterized. In 2021, Rodriguez-Sevilla et al. reviewed the genetic
features of MALT lymphoma based on its location. The study highlighted different
translocations, with the BIRC3-MALT1 translocation being the most common in sites
like the gastric tract, ocular adnexa, and lungs. Meanwhile, the IGHV-GPR34
translocation was the only one identified in salivary glands. However, the study did not
include primary oral MALT lymphoma®. In the present study, we evaluated the possible
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occurrence of translocation involving MALT1 gene using a break-apart probe, but we
have not observed any positive case in our sample. However, it is important to highlight
that only five cases could be evaluated in this study and the analysis of a larger sample
would be recommended to confirm this result.

Oral MALT lymphoma is a low-grade malignant neoplasm that typically follows
an indolent course. It generally has a good prognosis, with a 5-year follow-up showing
favorable outcomes. Treatment options include surgery, radiotherapy, chemotherapy,
immunotherapy, or combined modalities. Hafian et al. reviewed 42 cases, of which 21
were treated with surgery, and 17 received other treatment modalities. The study
reported that 81% of cases remained free of recurrence or progression during follow-
up which confirms it’s indolent behavior. In our series, all patients underwent surgery
as the sole therapeutic approach and those with available follow-up data remained
alive free of disease.

In conclusion, the diagnosis of MALT lymphomas in the oral cavity is usually
very challenging due to the similarities with other NHL, and specially with LESA, from
which the neoplasm may be impossible to be differentiated in some instance on a
histological and immunohistochemical basis only. Moreover, we have not observed the
occurrence of MALT1 translocation in the sample investigated.
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Figure legends

Figure 1. Histopathologic features of MALT lymphoma. A) Diffuse proliferation of small
to medium-sized neoplastic cells (H&E; 20X). B) Neoplastic cells infiltrating epithelial
structures, forming “lymphoepithelial lesions” (H&E; 400X). C) Larger cells exhibiting
an evident nucleolus, resembling, surrounded by a predominant infiltrate of small to
medium sized neoplastic cells resembling (centrocytes) (H&E; 400X). D) Plasma cells
were always present in the cases evaluated (H&E; 400X).

Figure 2. Immunohistochemical features of MALT lymphoma. A) Neoplastic cells were
positive for the CD20 marker in all cases (DAB; 200X). B) The CD3 marker was used
to highlight the reactive T-cell component of the tumor (DAB; 200X). C) CD138 marker
was used to highlight the plasma cell component of the neoplasm (DAB; 200X). D) CD5
marker negativity on neoplastic cells was used to rule out other types of lymphomas
(DAB; 100X).

Figure 3. Immunohistochemical features of MALT lymphoma. A) BCL-2 marker was
strongly and diffusely positive in all cases (DAB; 200X). B) Pancytokeratin AE1/AE3
staining highlighted lymphoepithelial lesions (DAB, 200X). C) Monoclonality was
demonstrated in three cases that showed positivity to kappa light chain (DAB, 200X),
and D) Negativity to lambda light chain (DAB; 200X).

Figure 4. Fluorescence in-situ hybridization findings for MALT-1 gene translocation in
MALT lymphoma. A) Neoplastic cells were negative for MALT-1 gene translocation
(DAPI; 600X); B) Observe the red and green signals were found together in the nucleus
of a tumor cell (DAPI; 600X).
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Table 1. Clinicopathological and immunohistochemical features of MALT lymphoma with involvement of the oral cavity.

Case Sex Age Site Clinical presentation Duration Treatment Status Immunophenotype
. : . CD20+, CD3-, CD10-, Bcl6-, Bcl2+, CD5-, CD23-,
#1 F 75 Hard Palate Asymptomatic swelling 6 months Surgery Alive Cyclin-D1-, Kappa+, Lambda-, Ki-67 20%
. : . CD20+, CD3-, CD10-, Bcl6-, Bcl2+, CD5-, CD23-,
#2 M 63 Soft Palate Asymptomatic swelling 2 months Surgery Alive Cyclin-D1-, Kappa+, Lambda-, Ki-67 10%
#3 M 31 Floor of the mouth  Asymptomatic swelling NS Surgery Alive CD20+, CD3+, CD10ki%(;l6é%BC|2+’ CD5+, CD23+,
. : . CD20+, CD3+, CD10-, Bcl6+, Bcl2-, CD5+, CD23+,
#4 NS NS NS Asymptomatic swelling NS Surgery Alive Cyclin-D1-, Ki-67 7%
#5 M 61  Floor of the mouth  Asymptomatic swelling NS Surgery Alive CD20+, CD3-, CD10-, Belb-, Bel2+, CD23-, Cyclin-
D1-, Ki-67 5%

#6 M 61 Soft Palate Asymptomatic swelling NS Surgery Alive CD20+, CD3+, CD1g_yC??1I-6E;1 ?C|2+, CD5+, CD23-,
#7 . : . CD20+, CD3-, CD10-, Bcl6+, Bcl2+, CD5-, CD23-,
F 61 Hard Palate Asymptomatic swelling 2 months Surgery Alive Kappa-, Lambda-, Ki-67 20%

. . . CD20+, CD3+, CD10-, Bcl2+, Cyclin-D1-, Kappa-,
#8 NS NS  Floor of the mouth Asymptomatic swelling 2 months Surgery Alive Lambda+, Ki-67 15%
#9 F 56 Hard Palate Asymptomatic swelling 2 months Surgery Alive CD20+, CD3+, Bcl2+, Ki-67 20%

. . . CD20+, CD3-, CD10-, Bcl6-, Bcl2+, CD23-, Kappa+,
#10 NS NS NS Asymptomatic swelling NS Surgery Alive Lambda-, Ki-67 3%
#11 NS NS NS Asymptomatic swelling NS Surgery Alive CD20+CD10+, Bcl2-, CD23-, Ki-67 5%

NS: Not specified.
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5 CONSIDERAGOES FINAIS

Este estudo detalhou as caracteristicas microscépicas, imunofenotipicas e
moleculares de uma série de 11 casos de linfoma do tipo MALT de cavidade oral.
Concluimos que o linfoma MALT na cavidade oral € uma neoplasia indolente, que
presenta em ocasibes um reto diagnéstico, devido a suas caracteristicas
microscopicas e imunofenotipicas. Além disso, n&do observamos a ocorréncia de

translocagao no gene MALT1 na amostra investigada.
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Enderego: Av. Presidente Antonio Carlos, 6627 2°. Andar Sala 2005 Campus Pampulha

Bairro: Unidade Administrativa Il CEP: 31.270-901
UF: MG Municipio: BELO HORIZONTE
Telefone: (31)3409-4592 E-mail: coep@prpq.ufmg.br

Pégina 02 de 06

41



UNIVERSIDADE FEDERAL DE Plataforma
MINAS GERAIS %od

Continuagdio do Parecer: 7.583.313

de Patologia de duas instituicdes todos os casos diagnosticados como linfomas acometendo estes sitios
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revisados e correlacionados com dados de exames imunohistoquimicos para confirmagao dos diagnosticos.
Os resultados obtidos serao avaliados de forma descritivay,.
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