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Resumo

Tumores odontogénicos (TOs) sdo neoplasias originadas do 6rgdo de desenvolvimento
dentario ou de seus remanescentes. Neste contexto, o ameloblastoma é um dos TOs mais
relevantes devido a sua elevada frequéncia e alto potencial de agressividade clinica. O
presente estudo se propOs a realizar uma andlise clinicopatoldgica retrospectiva de
ameloblastomas e, posteriormente, validar o uso da técnica do tissue microarray (TMA) para
a andlise imunoistoquimica de ameloblastomas. Material e métodos: O estudo
clinicopatoldgico se baseou numa amostra de 847 TOs, oriundos de dois centros de Patologia
Oral brasileiros, sendo 177 (20,89%) casos de ameloblastomas, dos quais foram selecionados
40 (22,59%) casos representativos de ameloblastomas multicisticos que foram distribuidos
em dois blocos do TMA montados em triplicata contendo cilindros de 1,0mm e 2,0mm
(Sakura Co., Tokyo, Japan). A validacdo da andlise imunoistoquimica foi realizada para
proteinas expressas em citoplasma (citoqueratina 14, citoqueratina 19 e Bcl-2) e em nucleo
(Ki-67); analisada por meio semiquantitativo e também por microscopia Optica digital
(Aperio Scanscope CS® Slide Scanner; Aperio Technologies Inc.; Vista, CA; USA) e
quantificada por meio dos algoritmos PixelCount® e NuclearV9® (Aperio Technologies Inc.;
Vista, CA; USA). Resultados: Os 40 casos de ameloblastoma multicistico afetaram
predominantemente pacientes do género masculino (62,5%), a média de idade no momento
do diagnodstico foi de 39,92 anos (variando de 15 a 71 anos), a maioria (92,5%) dos casos
ocorreu na regido posterior da mandibula. A concordincia obtida para a expressao
imunoistoquimica entre os diferentes didmetros do TMA e os cortes convencionais mostrou
melhores resultados para os cilindros de 2,0mm montados em triplicata nas analises digital e
semiquantitativa. Em conclusdo, o presente estudo demonstrou originalmente que a técnica
do TMA pode ser usada com rigor cientifico para estudos baseados na anélise
imunoistoquimica de marcadores de citoplasma e nicleo celular em ameloblastomas
multicisticos.

Palavras-chave. Ameloblastoma. Imunoistoquimica. Validacdo. Anélise serial de tecidos.

vil



viii



Abstract

Odontogenic tumors (OTs) are neoplasms originating from the tooth developing apparatus
or its remnants. In this context, ameloblastoma is one of the most relevant OTs due to its high
frequency and clinical potential of aggressiveness. The present study performed a
retrospective, clinicopathological analysis of ameloblastomas and subsequently validated the
use of the tissue microarray (TMA) for immunohistochemical analysis of ameloblastomas.
Materials and methods: The clinicopathologic study was based on a sample of 847 OTs
from two Brazilian Oral Pathology Centers. Of these, 177 (20.89%) cases were
ameloblastomas, of which 40 (22.59%) cases of multicystic ameloblastomas were selected
and divided into two TMA blocks mounted in triplicate containing cores of 1.0mm and
2.0mm (Sakura Co., Tokyo, Japan). The validation of the immunohistochemical analysis was
performed for proteins expressed in the cytoplasm (cytokeratin 14, cytokeratin 19, and Bcl-
2) and nuclei (Ki-67), analyzed in a semiquantitative way as well as by digital optical
microscopy (Aperio Scanscope CS® Slide Scanner; Aperio Technologies Inc., Vista, CA,
USA), and quantified by PixelCount® and NuclearV9® algorithms (Aperio Technologies
Inc., Vista, CA, USA). Results: Forty cases of ameloblastoma affected predominantly male
patients (n=25; 62.5%). The mean age at diagnosis was 39.92 years (ranging from 15 to 71
years), and the majority (92.5%) of the cases occurred in the posterior mandible. The
concordance obtained for the immunohistochemical expression in different TMA core
diameters and whole sections showed best results for 2.0mm TMA assembled in triplicates
both for semiquantitative and digital analyses. In conclusion, this study originally
demonstrated that the TMA technique could be used with scientific rigor in studies based on
immunohistochemical analysis of cytoplasmic and nuclear markers in multicystic
ameloblastomas.

Keywords: Ameloblastoma. Immunohistochemistry. Validation. Tissue array analysis.
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INTRODUCAO

Ameloblastoma

Os tumores odontogénicos (TOs) representam um grupo heterogéneo de patologias
que afetam o complexo buco-maxilo-facial e podem variar desde hamartomas até neoplasias
benignas ou malignas com graus varidveis de agressividade. Os TOs sdo derivados a partir
de um ou mais dos elementos epiteliais, ectomesenquimais € mesenquimais que compdem o
orgdo responsavel pela formagdo dos dentes. Embora sejam considerados, em sua maioria,
incomuns, os TOs podem representar um grande desafio diagndstico e, consequentemente,
terapéutico devido a sua grande variabilidade no que tange aos aspectos clinicos,
radiograficos, microscopicos e de comportamento bioldgico (Papagerakis et al., 1999; Barnes
et al., 2005; Fernandes et al., 2005; Bologna-Molina et al., 2008; Modolo et al., 2012).

O ameloblastoma € uma das neoplasias odontogénicas benignas mais comuns,
apresentando uma frequéncia que varia de 13,52% a 61,3% de todos os TOs, de acordo com
a origem demografica da populacdo estudada (Daley et al., 1994; Mosqueda-Taylor et al.,
1997; Fregnani et al., 2002; Fernandes et al., 2005; Fregnani et al., 2010; Naz et al., 2014).
Dois estudos epidemiologicos de TOs realizados na populacdo brasileira demonstraram
prevaléncias que variaram de 23% a 45,2% (Fernandes et al., 2005; Ramos et al., 2014).

Do ponto de vista clinicopatolégico, os ameloblastomas sdo classicamente divididos
em quatro tipos, a saber: a. s6lido ou multicistico; b. unicistico; c. periférico e d.
desmopldsico (Barnes et al., 2005). O tipo multicistico € o mais frequente, sendo
caracterizado por um padrdo de crescimento relativamente lento, infiltrativo e localmente
agressivo, ocorrendo principalmente em regidao posterior de mandibula de adultos jovens (25-
36 anos). Estes tumores sdo normalmente diagnosticados devido a aumento de volume
assintomdtico em face, causando ou nao reabsor¢cdo e deslocamento dos dentes associados.
Os ameloblastomas multicisticos podem apresentar uma radiolucéncia uni ou multilocular,
com limites radiograficos pouco definidos e irregulares, com tendéncia de crescimento por

meio da infiltracio dos espacos medulares dsseos e expansdo e erosao do osso cortical



associado (Mosqueda-Taylor et al., 1997; Jaaskelainen et al., 2002; Fregnani et al., 2010;
Gondak et al., 2013).

O ameloblastoma unicistico é uma variante que se apresenta — como 0 proprio nome
sugere — aspecto clinico e radiografico sugestivo de uma les@o de natureza cistica, geralmente
associado a um dente incluso mostrando uma média de idade de 16 anos para os pacientes
afetados, sem apresentar predilecio por género. Apenas 5% a 15% de todos os
ameloblastomas sd@o do tipo unicistico e a localizacdo de mais de 90% dos casos é a
mandibula, na forma de aumento de volume assintomdtico. A lesdo apresenta-se
radiograficamente de modo unilocular e com margens bem definidas ou corticalizadas. A
expansao Ossea associada ao tipo unicistico dos ameloblastomas pode ser importante e gerar
destruicao significativa do osso envolvido (Barnes et al., 2005).

O ameloblastoma periférico, ou extra-osseo, compreende a 1,3% - 10% de todos os
tipos de ameloblastomas, localizado em gengiva ou mucosa bucal alveolar, tendo origem de
remanescentes epiteliais odontogénicos aprisionados no tecido gengival durante o
desenvolvimento embrioldgico da face. A mandibula é afetada predominantemente numa
relacdo de 2,4:1 com a maxila. Radiograficamente, a variante periférica dos ameloblastomas
nido estd associada a alteracdes significantes, podendo raramente gerar erosdo apenas
superficial do osso adjacente (Barnes et al., 2005).

O ameloblastoma desmoplésico é semelhante ao ameloblastoma multicistico no que
diz respeito a idade e distribui¢do por género dos pacientes afetados, contudo, mostra uma
relacdo de acometimento de 1:1 entre a maxila e a mandibula e € encontrado
predominantemente na regido anterior como um aumento de volume assintomatico.
Radiograficamente, aproximadamente 50% dos casos de ameloblastoma desmoplésico
mostram aspecto misto (radiolucido e radiopaco), com margens mal definidas (Barnes et al.,
2005).

No contexto microscépico, os ameloblastomas apresentam uma complexa
proliferacdo de epitélio odontogénico benigno, num estroma fibroso, cujos critérios
diagndsticos histopatolégicos classicamente descritos incluem: 1. hipercromatismo dos
nicleos das células basais do epitélio que reveste as dreas de epitélio amelobléstico; 2.

nucleos das células basais do epitélio que reveste as dreas de epitélio amelobldstico em
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palicada e com polarizacdo invertida; e 3. vacuolizagdo citoplasmdtica das células basais que
revestem as dreas de epitélio amelobldstico (Vickers e Gorlin, 1970). As estruturas
histopatoldgicas tumorais de células periféricas do ameloblastoma se assemelham aos
ameloblastos ou pré-ameloblastos, enquanto que as células centrais se assemelham as células
do reticulo estrelado do 6rgdo do esmalte. Também sdo bem conhecidas uma série de
variantes microscopicas dos ameloblastomas incluindo variantes foliculares, plexiformes,
acantomatosos, de células basais e de células granulares, entre outras. Acredita-se atualmente
que a variante microscopica dos ameloblastomas ndo estd associada ao comportamento
clinico das lesdes, que seria determinado principalmente por seu tipo clinicopatolégico
(Gardner e Pecak, 1980; Jaaskelainen et al., 2002).

A etiologia dos ameloblastomas ainda ndo € totalmente conhecida, pois seu exato
mecanismo de formacdo, de diferenciacdo celular e da progressdo clinica ndo ¢é
completamente compreendido. De modo semelhante, pouco se conhece a respeito dos
mecanismos moleculares envolvidos na regulacdo do crescimento e da invasdo nos
ameloblastomas (Mosqueda-Taylor et al., 1997; Kumamoto e Ooya, 2004; Modolo et al.,
2012).

Alteragdes moleculares e genéticas associadas ao desenvolvimento e progressao de
TOs incluem oncogenes e genes supressores de tumores como diversos fatores de
crescimento, fatores controladores do ciclo celular, fatores relacionados a apoptose,
moléculas de adesdo intercelular, proteinases de matriz extracelular, fatores pro-
angiogénicos e citocinas osteoliticas, entre outros (Kumamoto et al., 2004; Florescu et al.,
2012). A titulo de exemplo, um estudo genético demostrou um perfil homogéneo para o
ameloblastoma em 8 amostras por meio de matriz de cDNA e identificou que 34 de 588 genes
estudados eram exclusivos dos ameloblastomas quando comparados aos germes dentérios.
Entre estes genes, o fos-oncogene e o fator-receptor-1 de necrose tumoral (TNFRSF-1A)
foram os mais expressos. Adicionalmente, dez outros genes, incluindo Sonic hedgehog
(SHH), caderinas 12 e 13 (CDHI12 e 13) e fator de crescimento transformador-b1l (TGF-b1)
mostraram baixa expressdo em todos os ameloblastomas estudados (Heikinheimo et al.,
2002; Barnes et al., 2005). Recentemente, mutacdes no gene SMO (encoding Smoothened)

se mostraram comuns em ameloblastomas da maxila, enquanto muta¢des no gene BRAF



V600E (B-Raf proto-oncogene, serine/threonine kinase) foram encontradas em alta
frequéncia (63% dos casos) para casos envolvendo a mandibula (Kurppa et al., 2014;
Sweeney et al., 2014), gerando entdo novas possibilidades de investigacdes moleculares e
clinicas acerca dos mecanismos de inicio e progressdo dos ameloblastomas, bem como novas
estratégias de tratamento baseadas na terapia alvo molecular.

Embora o diagnéstico dos ameloblastomas seja realizado, até o momento, por meio
das caracteristicas morfolégicas detectdveis em andlise histopatoldgica simples, a
imunoistoquimica tem sido amplamente utilizada para avaliar a expressdo de diferentes
proteinas, sempre com objetivo de identificar marcadores progndsticos que possam orientar
o tratamento dos pacientes afetados (Sandra et al., 2001; Luo et al., 2006; Yoon et al., 2011).
Além disto, lanca-se mdo de estudos imunoistoquimicos para investigacoes relacionadas a
patogénese dos ameloblastomas (Kurppa et al., 2014; Sweeney et al., 2014; Kaye et al.,
2015); e, adicionalmente, em alguns casos, a imunoistoquimica pode ser de grande auxilio
para a diferenciagdo diagndstica entre ameloblastomas e carcinomas ameloblasticos (Yoon
et al., 2011; Martinez Martinez et al., 2014). Neste contexto, um estudo realizado com o
objetivo de avaliar o potencial de uso de diversos marcadores imunoistoquimicos em TOs
identificou que o ameloblastoma apresenta expressdo para diferentes citoqueratinas (CKs),
sendo que se destacou a expressdo, pela alta frequéncia e intensidade, da CK14; enquanto
que a expressao da CK19 — embora também tenha sido muito frequente — exibiu
imunorreatividade difusa e fraca (Yoon et al., 2011).

A 1identificacdo das atividades proliferativa e invasiva em TOs pode ser util para
prever o seu comportamento biolégico (Mosqueda-Taylor et al., 1997). Neste campo, o Ki-
67 e 0 p53 sao anticorpos com potencial demonstrado para serem utilizados na avalia¢do da
atividade proliferativa de ameloblastomas por meio de cortes histolégicos convencionais
(Sandra et al., 2001; Meer et al., 2003; Yoon et al., 2011; Gadbail et al., 2012). Estudos nesta
linha demonstram que a proteina Ki-67 marca positivamente os nicleos celulares do epitélio
tumoral nos ameloblastomas, principalmente nas células da camada basal periférica dos
ameloblastomas multicisticos e nas células basais de ameloblastomas unicisticos.

As células semelhantes ao reticulo estrelado nos ameloblastomas, bem como as

células do reticulo estrelado de dentes em desenvolvimento, tendem a ser negativas para a
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expressdo da proteina Ki-67 (Jaaskelainen et al., 2002; Bologna-Molina et al., 2008).
Contudo, € relevante mencionar que os resultados imunoistoquimicos indicam que a
atividade proliferativa celular dos ameloblastomas € varidvel e, consequentemente, a
avaliacdo do indice de proliferacdo por meio do Ki-67 deve ser utilizada com parcimdnia
(Sandra et al., 2001; Bologna-Molina et al., 2009). Para os ameloblastomas, o indice de
proliferacdo celular baseado na expressdo imunoistoquimica do Ki-67 é de aproximadamente
4% (Sandra et al., 2001; Yoon et al., 2011).

A proteina p53 € um produto do gene supressor tumoral pS3 (Gadbail et al., 2012)
que também j4 foi analisada no contexto da proliferacdo celular e do comportamento clinico
de ameloblastomas por meio da imunoistoquimica, com taxas de positividade variando entre
22 e 36% nos ameloblastomas multicisticos e 32% nos ameloblastomas unicisticos (Sharifi-
Sistani et al., 2011).

Adicionalmente, estudos que avaliaram apoptose demonstraram que as células da
camada basal periférica dos ameloblastomas seriam as responsdveis pela progressdo da
neoplasia, uma vez que expressam proteinas anti-apoptéticas como a Bcl-2, bem como
marcadores de proliferacdo celular, incluindo o Ki-67 (Luo et al., 2006; Gomes et al., 2010).
Um estudo que realizou a andlise simultinea de diferentes marcadores imunoistoquimicos
em 17 casos de ameloblastomas multicisticos identificou que o p53 e a Bcl-2 apresentaram
imunomarca¢do predominantemente nas células periféricas; também identificaram um
numero de células imunomarcadas superior a 50%, enquanto a percentagem de células
positivas nas dreas centrais semelhantes ao reticulo estrelado foi inferior a 10% (Florescu et
al., 2012). Outro estudo imunoistoquimico para a proteina Bcl-2 em 110 ameloblastomas
demonstrou que a marcacdo citoplasmdtica apresentou uma forte imunoexpressao em
ameloblastomas multicisticos (46%) e nos ameloblastomas unicisticos (40,2%), concluindo
que a alta imunoexpressao citoplasmatica de Bcl-2 pode sugerir um comportamento clinico
mais agressivo para os ameloblastomas (Gonzalez-Gonzalez et al., 2015).

O tratamento dos ameloblastomas € um tema controverso e representa um grande
desafio profissional devido, sobretudo, a elevada taxa de recorréncia (que varia de 22 a 70%
dos casos, dependendo do tipo clinicopatolégico da doencga e da modalidade de tratamento

utilizada). Além disto, sabe-se que os ameloblastomas apresentam um potencial de



malignizacdo ou de ocorréncia de metdstase em até 2% dos casos (Jaaskelainen et al., 2002;
Fregnani et al., 2010; DeVilliers et al., 2011; Florescu et al., 2012; Gadbail et al., 2012).
Diferentes modalidades de tratamento sdo aplicadas para o ameloblastoma, incluindo a
ressec¢do cirtirgica primdria (considerada a modalidade mais adequada para a maioria dos
casos multicisticos), curetagem cirtirgica conservadora, descompressao cirdrgica seguida de
curetagem e associagdo de técnicas adjuvantes como criocirurgia e uso de soluciao de Carnoy,
entre outras (Fregnani et al., 2010). A ressec¢do cirdrgica em bloco parece ser o tratamento
mais adequado para os casos avancados de ameloblastomas, o que pode causar morbidade e
deformidade significativa ao complexo craniomaxilofacial, com perda da fun¢do e da estética
(Mendenhall et al., 2007; DeVilliers et al., 2011).

Recentemente, foi descrita uma resposta favordvel ao tratamento cirdrgico inicial
associado a terapia alvo molecular adjuvante baseada na combinacdo inibitéria de
BRAF/MEK (Dabrafenib e Trametinib), sendo observado controle da doenca tanto no
ameloblastoma primdrio em mandibula quanto no ameloblastoma metastatico em pulmao do
caso em questdo. Esta observacdo sugere a possibilidade da terapia alvo neo-adjuvante ou
adjuvante a cirurgia para ameloblastomas com mutacdo demonstrada no gene BRAF V600E.
Caso confirmada por meio de ensaios clinicos o uso da terapia alvo molecular em
ameloblastomas tem potencial para minimizar morbidades funcionais e estéticas associadas

ao tratamento cirdrgico (Kaye et al., 2015).

Técnica do Tissue microarray (TMA)

O diagnéstico anatomopatoldgico € tradicionalmente baseado em cortes histoldgicos
convencionais e avaliado por meio da microscopia de luz 6ptica e laminas de vidro, o que
costuma ser trabalhoso do ponto de vista técnico (Radhakrishnan et al., 2008). De modo
similar, um dos grandes desafios inerentes a imunoistoquimica € que se trata de uma técnica
trabalhosa e de custo relativamente alto. Este cendrio faz com que trabalhos de pesquisa
sejam geralmente realizados por meio de amostras pequenas, sem o uso de duplicatas ou
triplicatas para homogeinizacdo dos resultados, tornando, portanto, os resultados menos

solidos e de dificil reprodutibilidade (Fregnani, 2008). Assim, a técnica do tissue microarray
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(TMA) foi desenvolvida para facilitar a realizacdo de estudos imunoistoquimicos e de
hibridagdo in situ (Kononen et al., 1998; Boone et al., 2008), possibilitando a reunido de
diversos cilindros de tecidos obtidos de um grupo de blocos doadores que serdo transferidos
para um bloco receptor unico de parafina com coordenadas definidas de matriz bem
definidas. Esta técnica permite a andlise rdpida de um grande nimero de casos sob condicdes
de laboratério e de avaliacdo normalizadas. Além disso, o advento da técnica do TMA gerou
reducdo significativa da quantidade de produtos de consumo utilizados e tempo necessario
para a interpretacao dos resultados, reduzindo os custos e aumentando a eficicia de andlises
imunoistoquimicas e por hibridacao in situ (Hoos e Cordon-Cardo, 2001; Moch et al., 2001;
Boone et al., 2008; Radhakrishnan et al., 2008).

Em outras palavras, por meio do TMA, tecidos de centenas de espécimes podem ser
representados em um bloco de parafina tnico, proporcionando um processo de alto
rendimento para o estabelecimento do perfil patolégico de espécimes de tecidos utilizando
diferentes técnicas de pesquisa e permitindo o processamento de um grande grupo de
amostras de uma sO vez, utilizando condi¢cdes experimentais mais homogéneas e
padronizadas. E oportuno lembrar ainda que esta técnica de analise reduz significativamente
a quantidade de tecido de arquivo exigido para um estudo em particular, preservando assim
a maior parte do tecido remanescente para outras pesquisas ou necessidades de diagndstico
(Hoos e Cordon-Cardo, 2001; Moch et al., 2001; Pacifico et al., 2004).

Embora a técnica do TMA seja considerada dinAmica e muito versétil, sua principal
limitacdo € o volume reduzido de tecido obtido de cada cilindro de bloco doador
(Radhakrishnan et al., 2008). Outra potencial desvantagem em comparagcdo com cortes de
tecidos convencionais é que os cilindros doadores podem nio ser representativos de todo o
tumor, particularmente no caso de tumores heterogéneos microscopicamente e quando se usa
marcadores moleculares com expressdo tecidual heterogénea. Contudo, a evolugdo da
experiéncia com os TMAs permitiu o uso de construgdes de arranjos teciduais muito seletivos
e localizados, baseados em duplicatas ou triplicatas (Fregnani, 2008) bem como em cilindros
de tamanhos varidveis o que — de certa forma — diminuiu as limitagdes supramencionadas

(Boone et al., 2008).



Assim, alguns estudos de validacdo diagndstica, imunoistoquimica e por hibridacdo
in situ envolvendo TMA j4 foram realizados em diferentes tipos de lesdes como, por
exemplo, para o estudo de tumores de glandulas salivares (Fonseca et al., 2014), carcinomas
espinocelulares de cabeca e pescogo e da cavidade oral (Fillies et al., 2006; Kleer et al., 2006;
Freier et al., 2007; Laimer et al., 2007), carcinomas espinocelulares de esofago (Boone et al.,
2008), cancer do endométrio (Fons et al., 2007), carcinomas da mama (Camp et al., 2000;
Van den Eynden et al., 2004; Alkushi, 2009), adenocarcinoma cervical uterino (Tawfik El-
Mansi e Williams, 2006), cancer vulvar (Fons et al., 2009), cancer de pulmao (Karlsson et
al., 2009), cancer de bexiga (Nocito et al., 2001), cancer retal e colorretal (Fernebro et al.,
2002; Jourdan et al., 2003), carcinoma de células escamosas de laringe (Griffin et al., 2003)
e melanoma (Pacifico et al., 2004).

Embora a técnica do TMA tenha sido inicialmente descrita para a caracterizagcdo de
biomarcadores na pesquisa com cancer (DeRisi et al., 1996), a utilizacdo desta técnica esta
em expansdo por consequéncia natural do aprimoramento de seu uso em associagdo com
diversos métodos de investigacdo cientifica, incluindo — além da imunoistoquimica e da
hibridagdo in situ — a anélise de ploidia de DNA, a morfometria nuclear e a hibrida¢do in situ
fluorescente (FISH). Todas as técnicas em questdo sdo usadas para validagdo de marcadores
tumorais, identificacdo de novos marcadores bioldgicos, andlise de progressdo tumoral,
andlise de progndstico e estudos gendmicos e protedmicos (Radhakrishnan et al., 2008).

Um aspecto ainda pouco desenvolvido no que diz respeito ao uso do TMA para
pesquisa em Patologia Oral € a falta de validacdo cientifica para estudos imunoistoquimicos
(Pacifico et al., 2004). Neste contexto, até o presente momento, ndo foi possivel identificar
um estudo cientifico que tenha validado o uso do TMA para andlises imunoistoquimicas
envolvendo TOs. Tendo em vista o exposto, torna-se imperioso um estudo para validagdo do

uso do TMA como método para andlise imunoistoquimica de ameloblastomas.
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Abstract

Objective: To determine the most adequate number and size of tissue microarray (TMA)
cores in immunohistochemical studies for ameloblastomas.

Materials and methods: Forty formalin-fixed, paraffin-embedded cases of multicystic
ameloblastomas were distributed in two TMA blocks assembled in triplicate containing
1.0mm and 2.0mm cores. Immunohistochemical analyses against cytokeratins 14 and 19,
Bcl-2, and Ki-67 were performed, digitally and semiquantitatively quantified, and the results
were subsequently compared with those obtained in conventional whole section slides
(CWSS). Digital analysis was performed with PixelCount® and NuclearV9® software
applications by using AperioScanscopeCS® Slide Scanner.

Results: It was found that 1.0mm TMA presented lower preservation of cores (overall mean
lost cores rate of 33.74%), while a better correlation was observed between 2.0mm cores
assembled in triplicates and CWSS. In general, concordance (Kappa and intraclass
correlation test) between immunostaining in 2.0mm TMA and CWSS was good for both
digital and semiquantitative analysis in all tested antibodies (CK14 [k=0.4218 and k=0.2093],
CK19 [k=0.5000 and k=0.8571], Bcl-2 [k=0.3750 and k=0.5224], and Ki-67 [k=0.6154 and
0.88881]).

Conclusions: TMA blocks containing 2.0mm cores arranged in triplicate provide reliable
immunohistochemical results for nuclear and cytoplasmic markers in multicystic

ameloblastomas.

Keywords: ameloblastoma, immunohistochemistry, validation, tissue microarray.
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Statement of clinical relevance

Immunohistochemistry is widely used to evaluate biomarkers in ameloblastomas in
order to improve diagnosis and predict clinical behavior. TMA leads to the preservation of
the original tissue, laboratory cost reduction, and a reduction of execution time. This is the
first study to demonstrate that TMA is a reliable method for immunohistochemical studies of

ameloblastomas.

Introduction

Odontogenic tumors (OTs) are lesions derived from the tooth-forming apparatus or
its remnants. They develop exclusively on maxillary bones, forming a heterogeneous group
of lesions that range from non-neoplastic tissue proliferations (hamartomas) to benignant and
malignant neoplasms.'+?

In the context of OTs, ameloblastomas are benign but locally aggressive neoplasms
that affect the mandible or, less commonly, the maxilla of patients in their third to fifth
decades of life with no gender predilection and a high rate of recurrence following surgical
treatment. Ameloblastomas are considered the second most common OTs and account for up
to 30% of these lesions.*¢

Tissue microarray (TMA) was first described by Wan et al. in 19877 and further
explored by Kononen et al. in 1998, following an exponential increase in the number of
studies using this laboratory approach.”” The main advantage of the TMA method is its
ability to aggregate tissue samples of hundreds of different cases on a single paraffin block,
leading to the preservation of the original tissue, laboratory cost reduction, and a reduction
of execution time.’!? On the other hand, limitations have been pointed out, including the
variable quality of tissue used in TMA constructions, the technical skills required for
arranging and cutting TMA blocks, and, most importantly, the ability of TMA to adequately
represent heterogeneous neoplasias. Such limitations have necessitated the development of

validation studies.” 1214
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TMA is a versatile technical approach, as slides can be examined using several assay
protocols developed for conventional whole section slides (CWSS), such as diagnostic
histopathology, immunohistochemistry, DNA ploidy, and fluorescent in sifu hybridization
(FISH), among others.!*

In this study, we tested the hypothesis that TMA is a reliable and useful method for
immunohistochemical studies based on cytoplasmic and nuclear staining of ameloblastomas
by investigating the immunoexpression of cytokeratin (CK) 14, CK19, Bcl-2, and Ki-67 in
ameloblastomas arranged in TMA blocks containing 1.0mm and 2.0mm cores assembled in

triplicate and comparing these to the findings from CWSS.

Materials and methods

The study was approved by the Ethics Committee for Human Studies, Piracicaba

Dental School, Brazil (protocol number: 015/2015).

Tissue samples

A 15-year retrospective review for the period from 2000 to 2014 was performed in
the files of the Department of Oral Diagnosis (Pathology Area) of the University of Campinas
(Piracicaba Dental School, Piracicaba, Brazil), and a 10-year retrospective review for the
period from 2005 to 2014 was performed in the files of the Service of Oral Pathology of the
Federal University of Pard (Jodo de Barros Barreto University Hospital, Belém, Brazil). All
formalin-fixed, paraffin-embedded cases diagnosed as OTs were retrieved. Afterwards, 40
multicystic ameloblastomas with enough tissue were included in this study and further
arranged in TMAs.

Clinicopathological features including age, gender, affected site, radiographic pattern
and histopathological pattern were retrieved from patients’ pathological reports and dental
and medical charts. Original diagnoses were confirmed by two independent oral pathologists
by reviewing 5-pum histological sections stained with haematoxylin and eosin (H&E)

following the 2005 World Health Organization guidelines.’ For a detailed epidemiological
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characterization, data of all OTs diagnosed in these two services in the above-mentioned

periods were also collected.

Tissue microarray construction

Representative tumor areas were selected and marked on H&E-stained sections using
an objective marker (Eclipse E200, Nikon Corporation, Tokyo, Japan). The slide was then
overlaid on the original paraffin block to determine the corresponding area to be used. TMAs
were constructed using a manual tissue arrayer (Sakura Co., Tokyo, Japan), and three
representative cylindrical cores of 1.0mm and 2.0mm diameter were taken from each original
tissue block and then arranged sequentially into a recipient ready-to-use paraffin block
(Sakura Co., Tokyo, Japan). The 40 cases of ameloblastoma were distributed as follows: 20
cases in one TMA block containing 1.0mm cores and the other 20 cases in one TMA block
containing 2.0mm cores. Three cores of oral fibrous hyperplasia were inserted in each
recipient block as a reference for orientation. A map specifying the exact position of each
case and the cores of oral fibrous hyperplasia was prepared to facilitate the interpretation of
the immunohistochemical results.

TMA blocks were analyzed to determine the percentage of tissue loss in each case
caused by technical preparation procedures. Following methods previously applied,'” cores
were considered lost when <10% of their areas were composed of tumor cells (‘sampling
error’) or when <10% of tissue was present (‘absent core’).

TMA cases where only one (out of three) core was lost during construction were kept
in the study and classified as duplicates in order to be compared with triplicates and to
determine the most adequate number of cores for ameloblastoma studies. Cases were

excluded if two (out of three) TMA cores were lost.

Immunohistochemistry

Immunohistochemistry was performed both in TMA sections and corresponding

CWSS of each ameloblastoma case included in the TMAs based on methods previously
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applied by Andrade et al. (2012)."> Briefly, the reactions were conducted in 3-pm-thick
sections of the original formalin-fixed, paraffin-embedded tissues that were de-waxed with
xylene and then hydrated in an ethanol series. The antigen retrieval was done using a
pressure-cooker for 3 minutes, and the endogenous peroxidase activity was blocked using
10% hydrogen peroxide. After washing in PBS buffer (pH 7.4), slides were incubated
overnight with primary antibodies against CK14 (clone LL002, Novocastra, diluted 1:200),
CK19 (clone RCK108, DakoCytomation, diluted 1:200), Bcl-2 (clone Bcl-2-100, Zymed,
diluted 1:50), and Ki-67 (clone MIB1, DakoCytomation, diluted 1:100). All slides were
subsequently exposed to avidin-biotin complex, horseradish peroxidase reagents (LSAB Kit-
DakoCytomation, USA), and diaminobenzidine tetrahydrochloride (DAB, Sigma, St. Louis,
MO, USA) and subsequently counterstained with Carazzi hematoxylin. Adequate positive
control sections were used for each antibody, including skin samples for CKs, a sarcoma
sample for Ki-67, and a tonsil fragment for Bcl-2, whereas the negative control was obtained

by omitting the primary specific antibody.

Digital analysis

The immunohistochemical stained slides were scanned into high-resolution images
using the AperioScanscopeCS® Slide Scanner (Aperio Technologies Inc., Vista, CA, USA).
All digital images obtained in .svs format were visualized with ImageScope software (Aperio
Technologies Inc., Vista, CA, USA).

The PixelCount V9 Algorithm (Aperio Technologies Inc., Vista, CA, USA) was used
for analyzing the cytoplasmic expression of CK14, CK19, and Bcl-2 with the following input
parameters: overlap size 0, hue value 0.1, hue width 0.5, color saturation threshold 0.04, and
an intensity threshold ranging from O to 235. Staining was automatically quantified according
to cytoplasm reactivity for CK14, CK19, and Bcl-2, whereby weak staining was scored 1,
moderate scored 2, and strong scored 3. For cytoplasm staining, the final score of each tumor
was calculated as the sum of the percentage of each category multiplied by their intensity

scores using the following formula: ([%weak x 1] + [%moderate x 2] + [%strong x 3]).'6
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Ki-67 reactions were analyzed using the Nuclear Staining V9 Algorithm (Aperio
Technologies Inc., Vista, CA, USA) with the following input parameters: averaging radius
1, curvature threshold 2.5, lower threshold 0, upper threshold 230, minimum nuclear size 10,
maximum nuclear size 1000000, minimum roundness 0.35, minimum compactness 0.3,
minimum elongation 0.1, clear area intensity 240, and an intensity threshold ranging from 0
to 205. The positive nuclear staining was measured in ten hotspot areas using a 20x
magnification, and the positive staining of nuclear cells was expressed in percentage.

For statistical purposes, the median value of the final immunostaining results were
used to split cases into two groups, below and above the median, respectively, representing
low and high expression levels of the markers analyzed, based on methods previously applied

by our group.'®

Semiquantitative analysis

Conventional semiquantitative analysis of the immunohistochemical reactions,
adapted from the methods of Boone et al. (2008),!” was jointly carried out by two independent
observers for CK14, CK19, and Bcl-2 reactions. Briefly, CK14 staining was considered focal
when <10% of the neoplastic cells were positive, weak when >10% and <80% were positive,
and strong when >80% were positive. CK19 reactivity was considered focal when <10% of
the neoplastic cells were positive, weak when >10% and <50% were positive, and strong
when >50% were positive. Bcl-2 staining was considered negative when there was no
positivity in the neoplastic cells, weak when <30% of the neoplastic cells were positive, and
strong when >30% of the neoplastic cells were positive.

Ki-67 semiquantitative analysis was performed by one observer counting the
percentage of positive nuclei in a total of 500 cells per case using photomicrographs taken in
a DFC345 Photomicroscope (Leica DMR, Leica Microsystems, Wetzlar, Germany) and
evaluated with Image] software!® (National Institutes of Health, USA).
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Statistical analysis

Kappa and intraclass correlation coefficient tests were used to compare the
immunoexpression of CK14, CK19, Bcl-2, and Ki-67 in TMAs containing 1.0mm and
2.0mm cores and their respective CWSSs and to determine the chance-corrected agreement
between the immunohistochemical staining scores of TMA and CWSS. Chance-corrected

agreement was established based in previous studies!'”!

and was considered poor if k¥<0.00,
slight if 0<k<0.20, fair if 0.21<x<0.40, moderate if 0.41<k<0.60, substantial if 0.61<k<0.80,
and almost perfect if 0.81<k<1.00. The SAS® software (version 9.3, SAS Institute Inc., Cary,

NC, USA) was employed for data analysis.

Results

This study identified a total of 847 cases diagnosed as OTs in the two Oral Pathology
services analyzed, Piracicaba Dental School (n=653, 77.1%) and Jodo de Barros Barreto
University Hospital (n=194, 22.9%). In the files of Piracicaba Dental School, 114 (17.46%)
cases of ameloblastoma were found, representing the third most frequent OT. In the files of
the Jodo de Barros Barreto University Hospital, 63 (32.49%) cases of ameloblastoma were
found, representing the most frequent OT (Table 1).

Considering the 40 cases of multicystic ameloblastoma selected for this study, a slight
male preponderance was observed (n=25, 62.5%), with a mean age of 39.92 years at
diagnosis. The mandible was the most commonly affected site (n=37, 92.5%). In terms of
histopathological types, 19 (47.5%) cases were classified as follicular type and 21 (52.5%)
as plexiform type. Complete epidemiologic data is presented in Table 2.

Results obtained using the CK14 marker showed consistently strong intensity, and
the immunostaining was observed in the cytoplasm of peripheral and central (stellate
reticulum) epithelial cells (Figure 1a). Results obtained using the CK19 marker showed
weak intensity, and the immunostaining was observed in the cytoplasm of peripheral and
central (stellate reticulum) epithelial cells (Figure 1b). Results obtained using the Bcl-2

marker showed negativity or weak intensity, and the immunostaining was observed in the
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cytoplasm of peripheral and central (stellate reticulum) epithelial cells (Figures 1¢). Results
obtained using the Ki-67 marker showed medium to strong intensity, and the immunostaining
was observed in the nuclei of peripheral and central (stellate reticulum) epithelial cells
(Figures 1d).

The percentage of core losses was analyzed, and 1.0mm TMA presented a higher
incidence of loss than 2.0mm. During the CK14 analysis, 1.0mm TMA presented a rate of
core loss of 38.33%, while TMA of 2.0mm presented 3.33% of loss. In CK19, 1.0mm TMA
presented a loss of 16.66%, while 2.0mm did not show any loss at all. In Bcl-2, 1.0mm TMA
presented a rate of core loss of 41.66%, and 8.33% in 2.0mm TMA. In Ki-67, 1.0mm TMA
presented a 38.33% loss, while 2.0mm TMA presented an 8.33% loss. Overall, 1.0mm TMA
presented 33.74% of lost cores, while only 4.99% of the cores were lost in 2.00mm TMA.

Statistical results concerning the chance-corrected agreement between the
immunohistochemical staining scores of TMAs assembled in triplicate and duplicate and
corresponding CWSSs are presented in Table 3.

In summary, during the immunohistochemical digital quantification, the best chance-
corrected agreement between the immunohistochemical staining scores of TMA and CWSS
were obtained in 2.0mm duplicate TMA for CK14 (k=0.5405), 2.0mm triplicate or duplicate
TMA for CK19 (k=0.5000), 1.0mm triplicate TMA for Bcl-2 (k=1.0000), and 1.0mm
triplicate TMA for Ki-67 (k=1.0000). Because of the high prevalence of lost cores, it was not
possible to obtain a Kappa value for CK14 in 1.0mm triplicates.

The semiquantitative analysis showed that the best chance-corrected agreements
between the immunohistochemical staining scores of TMA and CWSS were obtained in
1.0mm duplicate TMA for CK14 (k=0.4000), 2.0mm triplicate or duplicate TMA for CK19
(k=0.8571), 1.0mm triplicate TMA for Bcl-2 (k=0.7619), and 1.0mm triplicate TMA for Ki-
67 (k=0.98924). Because of the high prevalence of lost cores, it was not possible to obtain a
Kappa value for CK14 in 1.0mm triplicates.
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Discussion

OTs constitute a relevant disease group in the context of jawbone pathology and
present a variable prevalence in terms of epidemiology according to the population studied.
Variations in incidence of OTs may be influenced by geographic and ethnic factors or even
by the institution where the data were collected.?’ Generally, data obtained from medical
centers show a predominance of ameloblastomas, while studies performed in dental centers
present a greater prevalence of odontomas.!®*-2® When taking together all OTs observed in
the present retrospective study, which was based on a large cohort of Brazilian patients
diagnosed over a 10- to 15-year period, keratocystic odontogenic tumors (KCOTs),
odontomas, and ameloblastomas were the most prevalent lesions.

Ameloblastoma is one of the most common OTs, and although benign, it is
characterized by local invasiveness and high rates of recurrence. According to the 2005
Histological Classification of Tumors by the World Health Organization,’ ameloblastomas
are classified as multicystic (or solid), unicystic, extraosseous (or peripheral), and
desmoplastic. The multicystic type is the most frequent and aggressive variant among all
ameloblastomas; therefore, this study was based only on multicystic cases in order to achieve
a more homogeneous and representative sample.

Immunohistochemistry has been widely used to evaluate the expression of different
biomarkers in ameloblastomas in order to improve diagnosis and to predict their clinical
behavior and response to treatment.”’! TMA was developed to preserve original tissue
blocks from diagnostic laboratories and to save time and costs in large-scale
immunohistochemical essays.”!? Hence, the versatility of TMA would allow the reunion of
large samples of ameloblastoma cases on a single paraffin block, leading to the preservation
of the original tissue, laboratory cost reduction, and a reduction of execution time. However,
before routine use of TMAs for immunohistochemical studies on ameloblastomas there’s
urgent need for well-controlled validation studies, such as those previously performed for a
variety of human tumors and TMAs, including salivary gland tumors,” head and neck and

32-35

oral cavity cancer, esophageal squamous cell carcinoma,'” endometrial cancer, breast
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27,28,37

carcinoma, cervical adenocarcinoma,*® vulvar cancer,* lung cancer,*’ bladder cancer,*!

42,43 5

rectal and colorectal cancer, squamous cell carcinoma of the larynx,* and melanoma.*
To the best of our knowledge, this was the first study to validate TMA as a reliable
and useful method for immunohistochemical studies of ameloblastomas. The decision to
select CK14, CK19, Bcl-2, and Ki-67 was based on previously published CWSS studies
demonstrating that such proteins are good markers for cytoplasmic and nuclear
immunostaining in ameloblastomas.3*3!46-30 Percentages of positive cells, patterns of
staining, and proliferation indexes observed in the present study were in accordance with the
values of previously published immunohistochemical studies on ameloblastomas,3%-31:46-50
In addition, the percentage of lost cores found in this study was similar to previous
publications, which reported up to 25% of lost cores.!”?7283631 Improper selection of
representative tumor areas on the donor block’s H&E slide or incorrect punching of these
representative areas out of the donor block can cause tissue cores that contain too little tumor.
Also, possible causes of absent cores are the size and fragility of the tumor tissue used and
the aggressiveness of tissue processing applied.!”->2
For this TMA validation study, a combination of digital and conventional
(semiquantitative) methods for immunohistochemical quantification as well as different core
diameters were used in an attempt to increase the reproducibility of the investigation. Both
digital and semiquantitative analyses were impaired for CK14 because of a high quantity of
lost cores in 1.0mm TMA. For this marker, Kappa values were improved for 2.0mm TMAs
when compared to CWSS results. Digital and semiquantitative analyses were also better for
CK19 when using 2.0mm TMAs. Additionally, digital and semiquantitative analyses were
better for 1.0mm TMAs when evaluating Bcl-2 and Ki-67 expression. In a similar way to
other TMA validation studies, good results were obtained with 1.0mm and 2.0mm TMA
cores.”?"? However, because of the high percentage of lost cores found in the 1.0mm TMA
(33.74%), it seems more reasonable to recommend 2.0mm TMAs assembled in triplicate for
best results in immunohistochemical studies based on multicystic ameloblastomas.
Similarly to previous findings in TMA validation studies, variable Kappa values were
observed for the different markers used herein, where agreement between TMA cores and

t.Sl

CWSS varied from slight to almost perfect.”’ This variation could be due to variables such
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as cellular tumor heterogeneity, topographical variations in the expression patterns of the
markers used, and the scoring criteria used.!” Previous validation studies based on
immunohistochemistry also demonstrated a good agreement between TMA and CWSS, even
with the evidence of variable Kappa values.!”-?3-361

Previous studies suggest that the use of a higher number of cores per tumor (duplicates
or triplicates) can result in lower numbers of lost cases during TMA construction and
processing as well as lower non-concordance rates with CWSS results.*® This study
demonstrated that the most adequate TMA construction to represent CWSS of
ameloblastomas is a 2.0mm core assembled in triplicate for each case. Additionally, both
digital and semiquantitative analysis can be reliably used for cytoplasmic and nuclear
immunohistochemical markers in ameloblastoma TMAs.

In conclusion, this study accepted the tested hypothesis that TMA is a reliable and
useful method for immunohistochemical studies based on cytoplasmic and nuclear staining
of ameloblastomas. Most importantly, a well-sampled 2.0mm TMA arranged in triplicate can
provide immunohistochemical results for ameloblastomas similar to those of CWSS;
however, some minor variability can be found depending on the marker used. Moreover, this
study originally demonstrated that the TMA approach is a valid method for
immunohistochemical analysis of multicystic ameloblastomas with good agreement levels

within different markers.
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Table 1. Epidemiologic data of odontogenic tumors.

Piracicaba Dental School Joao de Barros Barreto University Hospital
Odontogenic Tumor n (%) Odontogenic Tumor n (%)
Keratocystic odontogenic tumor 291 (44.57) Ameloblastoma 63 (32.49)
Odontoma 171 (26.19) Keratocystic odontogenic tumor 59 (30.42)
Ameloblastoma 114 (17.46) Odontogenic myxoma 17 (8.79)
Odontogenic myxoma 20 (3.07) Odontoma 16 (8.24)
Adenomatoid odontogenic tumor 13 (1.99) Calcifying cystic odontogenic tumor 7(3.6)
Calcifying cystic odontogenic tumor 12 (1.84) Adenomatoid odontogenic tumor 7(3.6)
Calcifying epithelial odontogenic tumor 11 (1.69) Odontogenic fibroma 6 (3.09)
Cementoblastoma 10 (1.53) Calcifying epithelial odontogenic tumor 5(2.57)
Ameloblastic fibro-odontoma 5(0.76) Ameloblastic fibro-odontoma 4 (2.06)
Odontogenic fibroma 3(0.45) Cementoblastoma 3(1.54)
Ameloblastic fibrodentinoma 1 (0.15) Ameloblastic carcinoma 3(1.54)
Ameloblastic fibroma 1 (0.15) Ameloblastic fibroma 2 (1.03)
Malignant ameloblastoma 1(0.15) Ameloblastic fibrosarcoma 2 (1.03)
Ameloblastic carcinoma NS Ameloblastic fibrodentinoma NS
Ameloblastic fibrosarcoma NS Malignant ameloblastoma NS

NS: Not specified.
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Table 2. Epidemiologic data of ameloblastomas included in this study.

TMA 1.0mm and 2.0mm (n=40)

Parameter n (%)
Age n (%)
<30 9(22.5)

30-60 13 (32.5)

> 60 5(2.5)

NS 13 (32.5)
Gender n (%)

Male 25 (62.5)
Female 14 (35)
NS 1(2.5)
Tumor Site n (%)

Mandible 37 (92.5)

Maxilla 2(5)

NS 1(2.5)
Radiographic pattern n (%)

Unilocular 11 (27.5)
Multilocular 10 (25)

NS 19 (47.5)

Histopathological pattern n (%)
Follicular 19 (47.5)
Plexiform 21 (52.5)

NS: Not specified.
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Table 3. Comparative study of digital and semiquantitative immunohistochemical analyses.

Digital immunohistochemical analyses

Semiquantitative immunohistochemical analyses

CK14 Kappa
1.0mm
CWSS (W=10; S=10) x T (W=0; S=5) -
CWSS (W=10; S=10) x D (W=2; S=8) 0.0909
2.0mm
CWSS (W=10; S=10) x T (W=11; S=6) 0.4218
CWSS (W=10; S=10) x D (W=12; S=5) 0.5405
CK19
1.0mm
CWSS (W=10; S=10) x T (W=4; S=5) 0.3415
CWSS (W=10; S=10) x D (W=6; S=8) 0.1600
2.0mm
CWSS (W=10; S=10) x T (W=11; S=9) 0.5000
CWSS (W=10; S=10) x D (W=11; S=9) 0.5000
Bcel-2
1.0mm
CWSS (W=10; S=10) x T (W=2; S=3) 1.0000
CWSS (W=10; S=10) x D (W=5; S=5) 0.6000
2.0mm
CWSS (W=10; S=10) x T (W=9; S=7) 0.3750
CWSS (W=10; S=10) x D (W=10; S=8) 0.5500
Ki-67
1.0mm
CWSS (W=10; S=10) x T (W=1; S=4) 1.0000
CWSS (W=10; S=10) x D (W=5; S=5) 0.8000
2.0mm
CWSS (W=10; S=10) x T (W=9; S=6) 0.6154
CWSS (W=10; S=10) x D (W=9; S=8) 0.6483

CK14
1.0mm
CWSS (W=4; S=16; N=0) x T (W=0; S=4; N=0)
CWSS (W=4; S=16; N=0) x D (W=2; S=10; N=0)
2.0mm
CWSS (W=4; S=16; N=0) x T (W=4; S=12; N=0)
CWSS (W=4; S=16; N=0) x D (W=3; S=16; N=1)
CK19
1.0mm
CWSS (W=15; S=5; N=0) x T (W=6; S=5; N=0)
CWSS (W=15; S=5; N=0) x D (W=8; S=7; N=0)
2.0mm
CWSS (W=15; S=5; N=0) x T (W=16; S=4; N=0)
CWSS (W=15; S=5; N=0) x D (W=16; S=4; N=0)
Bcl-2
1.0mm
CWSS (W=10; S=5; N=5) x T (W=1; S=1; N
CWSS (W=10; S=5; N=5) x D (W=2; S=1; N
2.0mm
=0; N=8) x T (W=5; S=0; N
=0; N=8) x D (W=6; S=0; N
Ki-67
1.0mm
CWSS (1.66%) x T (3.35%)
CWSS (1.66%) x D (1.7%)
2.0mm
CWSS (1.28%) x T (1.21%)
CWSS (1.28%) x D (1.16%)

3
7

Il
N

CWSS (W=12;
CWSS (W=12;

11)

S
S 11)

Kappa

0.4000
0.2093
0.2083
0.6207
0.5872
0.8571
0.8571
0.7619
0.4737
0.5224
0.5526
0.98924
0.97318

0.88881
0.87105

T — Triplicate; CWSS — Conventional whole section slides; D — Duplicate; W — weak; S — strong; N — Negative.
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Legends of figure

Fig 1. Representative TMA cores and immunohistochemical markers. (A).
Immunohistochemical expression of CK14 in ameloblastomas using 2.0mm TMA
(streptavidin-biotin, original magnification x10); (B). Immunohistochemical expression of
CK19 in ameloblastomas using 2.0mm TMA (streptavidin-biotin, original magnification
x10); (C). Immunohistochemical expression of Bcl-2 in ameloblastomas using 2.0mm TMA
(streptavidin-biotin, original magnification x10). Insert showing higher magnification of Bcl-
2 expression (x20); (D). Immunohistochemical expression of Ki-67 in ameloblastomas using
2.0mm TMA (streptavidin-biotin, original magnification x10). Insert showing higher

magnification of Ki-67 expression (x20).
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FIGURE
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CONCLUSAO

- A técnica do TMA é um método vélido e confidvel para andlises imunoistoquimicas
(baseadas nos marcadores CK14, CK19, Bcl-2 e Ki-67) em ameloblastomas e apresenta altos
niveis de correspondéncia com andlises realizadas em cortes histolégicos convencionais;

- As técnicas digital e semi-quantitativa sao métodos vélidos e confidveis para a quantificagdo
imunoistoquimica dos marcadores CK14, CKI19, Bcl-2 e Ki-67 em TMAs de
ameloblastomas; apresentando altos niveis de correspondéncia com andlises realizadas em
cortes histoldgicos completos;

- TMAs construidos com cilindros de 1,0mm e de 2,0mm de didmetro montados em triplicata
apresentam bons niveis de correspondéncia com andlises imunoistoquimicas realizadas em
cortes histolégicos convencionais. Contudo, dentro dos limites técnicos do presente estudo,

recomendam-se cilindros de 2,0mm de didmetro montados em triplicata.
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