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RESUMO

CITOLOGIA ASPIRATIVA POR AGULHA FINA COMO METODO DIAGN()STICO
PRECOCE EM ENFERMIDADES EM MEDICINA VETERINARIA

AUTOR: Mauren Picada Emanuelli
ORIENTADOR: Sonia Terezinha dos Anjos Lopes

A citologia aspirativa por agulha fina € uma técnica facil, rapida, de baixo custo e
minimamente invasiva, que pode fornecer informagdes diagndsticas importantes
rapidamente, principalmente para prover bem estar e qualidade de vida ao paciente. O
objetivo desta tese envolveu a utilizagdo e aplicagdo da citologia aspirativa por agulha fina
em doencgas especificas em animais domésticos. Para isso, inclui um artigo que compara o
diagnostico citopatologico de tumores mamario em cadelas, com o histopatolégico e
descreve elementos citolégicos importantes para a diferenciacdo e classificacdo adicional
dos tipos de tumores; e outro artigo que descreve os achados citolégicos na seneciose em
bovinos. O primeiro trabalho incluiu 101 amostras citolégicas de tumores de mama de 61
cadelas entre 2012 e 2014. Destes, a analise citologica classificou 96% dos tumores
malignos e 4% benignos. Entre todos os tumores mamarios malignos, o mais comum foi
carcinoma simples (54,17%), seguido de carcinoma complexo (20,83%) e carcinoma em
tumor misto (17,71%). Carcinossarcoma (4,17%), osteossarcoma (2,08%) e carcinoma de
células escamosas (1,04%) foram infrequentes. Os tumores benignos incluiram dois
adenomas complexos (40%) e trés tumores mistos benignos (60%). Os diagndsticos
citolégicos foram comparados com os histopatoldgicos, resultando em acuracia de 99%,
sensibilidade de 100% e especificidade de 83%. A concordancia diagnostica foi de 92,5%
para carcinoma simples, 57,89% para carcinoma complexo, 57,14% para carcinoma em
tumor misto, 27,27% para carcinossarcoma e 100% para osteossarcoma. Células
mioepiteliais foram identificadas em sete carcinomas complexos e dez carcinomas em tumor
misto, por isso sua ocorréncia ndo pode auxiliar na distingdo destes dois tumores através da
citologia. Células mesenquimais alongadas (provaveis fibroblastos) foram diferenciadas,
através da citologia, de células mioepiteliais, o que permitiu distinguir carcinoma simples
com reacdo desmoplasica de carcinomas complexo e mistos. Matriz magenta, interpretada
como condroide e/ou osteoide, foi identificada em 66,66% dos carcinomas em tumor misto,
63,64% dos carcinossarcomas, 50% dos tumores misto benignos, 50% dos osteossarcomas
e 10,53% dos carcinomas complexos. Uma matriz rosa, finamente granular e abundante ao
fundo da lAmina (matriz mixoide) foi encontrada em 28,57% dos carcinomas em tumor misto,
27,27% dos carcinossarcomas e 50% dos tumores misto benignos. Este tipo de matriz foi
ausente nos tumores complexos, por isso sua presenca pode ser indicativa de tumores
mistos. No segundo estudo foi realizada a citologia aspirativa por agulha fina do figado de
um bovino suspeito de intoxicagdo por Senecio spp., 0 que demonstrou a presenca de
megalocitose, principal achado histopatoldgico para a confirmagédo do diagnostico. A CAAF
na seneciose ainda nao foi descrita, e os achados citolégicos tiveram boa correlagdo com os
histopatologicos, o que indica a possibilidade de incluir este método no diagndstico precoce
de seneciose em bovinos. Portanto, nossos resultados melhoram a confiabilidade da
citologia aspirativa por agulha fina como método diagnéstico em tumores mamarios de
cadelas e demonstram a eficacia da CAAF no diagnéstico de seneciose em bovinos,
possibilitando o diagndstico precoce destas enfermidades e consequentemente fornecer ao
clinico informagdes importantes para decisdes sobre conduta e tratamento a ser selecionado.

Palavras-chave: Citologia. Tumores de mama. Caninos. Seneciose. Bovinos.



ABSTRACT

FINE-NEEDLE ASPIRATION CYTOLOGY AS AN EARLY DIAGNOSIS METHOD
IN VETERINARY MEDICINE

AUTHOR: Mauren Picada Emanuelli
ADVISOR: Sonia Terezinha dos Anjos Lopes

Fine-needle aspiration cytology is an easy, rapid, low cost, and minimally invasive
technique, consequently contributes to a faster diagnosis leading to a faster decision,
mainly to provide welfare and quality of life to patients. The objective of this study
was to use FNAC in specific diseases of domestic animals. One study evaluated the
association between cytopathology and histopathology diagnosis of mammary
tumors in female dogs and described important cytology elements to further
differentiate and classify tumors; and another study described cytological findings on
bovine seneciosis. The first study included 101 samples of 61 dogs from 2012 to
2014. Cytologic examination classified 96 samples as malignant tumors and five as
benign. Among all malignant tumors, the most frequent was simple carcinoma
(54.17%), complex carcinoma (20.83%) and malignant mixed tumor (17.71%).
Carcinosarcoma (4.17%), osteosarcoma (2,08%) and squamous cell carcinoma
(1,04%) were the least common. Benign tumors were complex adenomas (n=2; 40%)
and mixed tumors (n=3; 60%). Cytology diagnoses were compared to histopathology
with 99% accuracy, 100% sensibility and 83% specificity. Cyto-histologic correlation
was 92.50% for simple carcinomas, 57.89% for complex carcinomas, 57.14% for
malignant mixed tumor, 27.27% for carcinosarcomas and 100% for osteosarcomas.
Myoepithelial cells in nests were seen in both complex and mixed tumors and
therefore should not be considered as a cytologic feature for differential diagnosis.
Mesenchymal cells (probably fibroblasts) were differentiated from myoepithelial cells
by FNAC, allowing us to differentiate simple carcinomas with desmoplastic reactions
from complex and mixed tumors. Magenta matrix, interpreted as condroid/osteoid,
was found in malignant mixed tumors (66.66%), carcinosarcomas (63.64%), benign
mixed tumors (50%), osteosarcomas (50%), and complex carcinomas (10.53%).
Abundant extracellular pink and finely granular matrix throughout the background
was found in six malignant mixed tumors (28.57%), three carcinosarcomas (27.27%)
and two benign mixed tumors (50%). This matrix was absent in complex tumors. For
this reason, it can be used as an indicator of mixed tumors. The second study was
performed on a bovine liver presenting clinical signs and history of Senecio spp.
poisoning. Cytology slides showed megalocytosis, the main finding on histopathology
to confirm the diagnosis. FNAC is not described as a diagnostic method for
Seneciosis. Cyto-histo correlation was good, suggesting that FNAC can be used as a
diagnostic method for bovine Seneciosis. Consequently, our results suggest FNAC
as a valid method for diagnosing malignant mammary tumors in female dogs and
also have efficacy on bovine seneciosis diagnosis. These results give an early and
rapid diagnosis, allowing the veterinarian to choose the best treatment option, or
determine the prognosis for an animal.

Keywords: Cytology. Mammary tumors. Canine. Senecioses. Bovine.
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CAPITULO 1 - INTRODUGAO

O uso da citologia como método diagndstico em Medicina Veterinaria vem se
expandindo. A citologia aspirativa por agulha fina (CAAF) € uma técnica facil, rapida,
de baixo custo e minimamente invasiva, que pode fornecer informagdes diagndsticas
importantes rapidamente (Christopher et al., 2008). O exame citoldégico pode
fornecer informagdes para um diagnostico definitivo e, quando isso nao ocorre, pode
direcionar o clinico no uso de testes diagnosticos adicionais, determinar a melhor
opcgao de tratamento ou progndstico do animal (Cowell e Tyler, 2002; Bohn e Callan,
2007).

Em caes, as neoplasias mamarias sao os tumores que ocorrem com maior
frequéncia nas fémeas, e aproximadamente 50% deles sao tumores malignos
(Sleeckx et al.,, 2011; Withrow et al., 2013). Devido a alta incidéncia e
comportamento maligno dos tumores de mama nesta espécie € imprescindivel
fornecer suporte diagnostico adequado e estratégias terapéuticas eficientes para
garantir qualidade de vida e saude a populagdo de cades. Neste cenario, a CAAF
torna-se uma ferramenta diagndstica valida para a escolha do tratamento,
determinagao do prognostico e expectativa de vida do animal.

O uso da CAAF como método diagndstico nos tumores mamarios de cadelas
vem aumentando, e a concordancia diagndstica com a histopatologia tem mostrado
sucesso em estudos mais recentes (Allen et al., 1986; Hellmen e Lindgren, 1989;
Rocha e Tostes, 2006; Cassali et al., 2007; Simon et al., 2009; Haziroglu et al., 2010;
Sontas et al., 2012). Entretanto, a maioria dos estudos ja publicados s&o feitos com
um numero limitado de amostras, o que dificulta a analise estatistica. Com base
nisso, um estudo com maior numero de amostras resultaria em melhor avaliagao
estatistica e, consequentemente, em uma maior acuracia diagnostica. Além disso, a
maioria dos estudos utilizando CAAF para o diagnéstico de neoplasias mamarias
diferencia tumor benigno de maligno (Hellmen e Lindgren, 1989; Zuccari et al., 2001;
Simeonov e Stoikov, 2006; Cassali et al., 2007; Haziroglu et al., 2010), e ndo aborda
a diferenciagcdo entre tumores simples, mistos e complexos, o que seria relevante, ja

que o comportamento biolégico pode variar entre os tumores.



Ainda n&o existem estudos comparativos dos achados citopatologicos em
cada tipo de tumor, e também nado se conseguiu diferenciar, citologicamente,
tumores complexos de tumores mistos, o que poderia ser utilizado como indicativo
de prognostico no pré-operatorio. A presenga ou ndo de matriz, e a identificagdo dos
diferentes tipos de matrizes parece parte importante no diagndstico diferencial de
tumores simples, complexos e mistos (Cassali et al., 2009; Cassali et al., 2011,
Cassali et al., 2012), no entanto, ndo parece haver um consenso quanto aos tipos de
tumores em que é encontrada, além de n&o existir atualmente nenhum estudo que
aborda este elemento no diagndstico citologico.

Baseado na auséncia deste detalhamento morfolégico e de elementos que
possam auxiliar no diagndstico, foi realizado um estudo completo, que classifique os
tumores através da CAAF e identifique elementos presentes (células, matrizes,
necrose e inflamagdo) em cada tumor. Devido a relevancia desta neoplasia e
praticidade do exame citologico, estudos que identifiquem critérios de classificagéo
para os diferentes tipos de tumores mamarios se tornam importantes. Eles
aumentam a precisdo no diagndstico e a confiabilidade do clinico na escolha da
CAAF como meétodo valido para o auxilio diagndstico de neoplasias mamarias em
caes. Acreditamos que a CAAF de tumores mamarios em cadelas tera alta
especificidade, sensibilidade e acuracia diagndstica comparada ao diagnostico
histopatoldgico, e esperamos que o detalhamento citologico dos tipos de tumores
forneca elementos suficientes para a diferenciagao de tumores simples, complexos e
mistos.

Em animais de produgdo a citologia ainda € um método diagndstico
negligenciado apesar de ser um procedimento relativamente facil e que pode
fornecer informagdes diagndsticas importantes em um curto periodo de tempo. O
desconhecimento por parte do clinico da indicagao, procedimento para obtengao da
amostra e critérios para interpretagdo dos resultados parece ser determinante na
falta de utilizagdo deste método (Bohn e Callan, 2007). Além disso, no Brasil,
laboratdérios que avaliem e interpretem corretamente estas amostras sao poucos ou
nao estdo prontamente disponiveis ao clinico de campo.

Em bovinos, a seneciose € a principal causa de morte em bovinos adultos na
regido central do Rio Grande do Sul (Rissi et al., 2007). A ocorréncia da doenga esta
relacionada a ingestao de plantas do género Senecio spp. que contém alcaloides
pirrolizidinicos. A intoxicagdo crdnica por Senecio spp. provoca lesdes hepaticas



progressivas e, geralmente, pode-se observar sinais clinicos varios meses apos a
ingestdo. As mortes ocorrem de forma esporadica durante um periodo prolongado
de tempo (Barros et al., 1987; Méndez et al., 1987; Driemeier et al., 1991). De
acordo com Barros et al. (1987), ndo existe tratamento especifico, nem sintomatico,
que permita recuperar os animais com sinais clinicos da doenga. Portanto, o
diagnodstico precoce permite que medidas possam ser tomadas para minimizar
prejuizos produtivos, tais como o abate pré-terminagdo ou de animais né&o
terminados.

O método de eleicdo para o diagndstico de intoxicagdo por Senecio spp. € 0
exame histopatologico (Grecco et al., 2010), que revela a presenga de megalocitose
dos hepatdcitos, proliferacdo das células biliares e fibrose em grau de distribuigdo
variavel. Para o diagnostico precoce, o exame histopatolégico pode ser realizado
com amostra de bidpsia hepatica (Braga et al., 1985; Craig et al., 1991; Molyneux et
al., 1991; Barros et al., 2007). No entanto, o envio, processamento da amostra até a
liberagdo do resultado pode resultar em demora na decisao clinica.

A CAAF, ainda que com uso limitado na medicina de producéo, ja é utilizada
para diferenciar processos inflamatérios sépticos de nao sépticos e para diferenciar
lesbes inflamatérias de neoplasicas (Bohn e Callan, 2007). No caso de tecidos
parenquimatosos como o figado, a CAAF é descrita no diagnostico de lipidose (Hoff
et al., 1996) e para a confirmagdo de abscessos observados no ultrassom (Braun et
al., 1995). No entanto o uso da CAAF para o diagnostico de seneciose ainda nao foi
descrito na literatura.

Neste cenario, a validagdo da citologia como método diagndstico na
seneciose parece ser de extrema importancia, uma vez que o estabelecimento do
diagndstico precoce pode minimizar perdas econOmicas. Assim, esperamos
identificar achados citologicos semelhantes aos histopatolégicos e desta forma
disponibilizar aos clinicos um método rapido e confiavel para o diagnéstico de

seneciose em bovinos.



CAPIiTULO 2 — REVISAO DE LITERATURA

2.1 Tumores mamarios em caes

2.1.1 Caracterizagao dos tumores mamarios

Neoplasmas mamarios estdo entre os tumores mais comuns em caes
(Misdorp, 2002), e, quando sdo consideradas apenas fémeas, sdo 0s que ocorrem
com maior frequéncia, correspondendo a 52% de todos os tumores (Queiroga e
Lopes, 2002; Sleeckx et al., 2011). Em paises como Estados Unidos, e em alguns
paises da Europa ocidental, onde a ovario-histerectomia ou a ovariectomia s&o
realizadas preventivamente, a incidéncia de neoplasia mamaria é baixa. No entanto,
em outras regides da Europa e no Brasil, a prevaléncia € muito maior, ja que a
castracdo eletiva ndo € praticada rotineiramente (Moe, 2001; Oliveira Filho et al.,
2010).

A glandula mamaria é uma glandula sudoripara modificada. Na espécie
canina ha frequentemente cinco pares, ocasionalmente quatro ou seis pares,
arranjados de forma bilateralmente simétrica. O tecido glandular consiste de
gléandulas tubulo-acinares, ductos intralobulares e tecido conjuntivo interlobular
(Bacha e Bacha, 2006). A porcao alveolar secretoria € composta por células
epiteliais cuboidais secretdrias, enquanto a por¢cdo ductal € formada por células
epiteliais colunares e cuboidais ndo secretorias, ja os ductos papilares apresentam
epitélio escamoso estratificado queratinizado. Ao redor das células epiteliais
alveolares encontram-se as células mioepiteliais, e ao redor dos grandes ductos,
bandas de musculo liso e fibras elasticas. Os alvéolos e pequenos ductos sao
suportados por tecido conjuntivo (Banks, 1986).

A maioria dos tumores mamarios afeta as glandulas abdominais caudais e
inguinais (Oliveira Filho et al., 2010), provavelmente devido a maior quantidade de
receptores hormonais de estrogénio e progesterona nessas glandulas, o que parece
favorecer a ocorréncia desses tumores (Donnay et al, 1995). Em um estudo
realizado por Benjamin et al. (1999), no qual neoplasia mamaria foi induzida por
radiacao, cerca de 60% das cadelas apresentaram mais de um tumor, que muitas
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vezes foram histologicamente distintos e apresentaram comportamento bioldgico
diferente.

O tamanho dos nédulos mamarios € considerado fator independente para o
prognostico (Cassali et al., 2011). Tumores menores que 3 cm tém melhor
prognostico quando comparados com tumores maiores. O tamanho do tumor deve
ser sempre considerado no estadiamento clinico, juntamente com a presenga de
metastases em linfonodos regionais e metastases a distédncia (Owen, 1980;
Yamagami et al., 1996).

Foi sugerido por Sorenmo et al. (2009) que tumores malignos possam se
desenvolver a partir de tumores benignos, ou seja, uma progressdo maligna a partir
de uma les&o benigna em um estadio final. Essas conclusdes foram baseadas na
idade do paciente, no tamanho do tumor e na aparéncia histologica, na qual animais
mais velhos apresentaram tumores maiores e evidéncias de progressdo para a
malignidade. Com base nisso, alguns autores afirmam que tumores maiores que 5
cm de diametro tém prognostico desfavoravel (Foster, 2007).

Os fatores de risco mais importantes para o aparecimento de tumores
mamarios incluem: idade, exposi¢ao hormonal e alimentagdo; mas raga e genética
também sdo considerados fatores relevantes. A média de idade para aparecimento
dos tumores mamario esta entre 10-11 anos, no entanto ha um aumento no risco a
partir de 6-7 anos (a chamada “idade do cancer”) (Moulton, 1990; Sontas et al.,
2012). Sucessivas exposicoes a progesterona ao longo da vida predispbe ao
aparecimento do tumor, sendo um dos mecanismos responsaveis a inducdo da
producdo do horménio do crescimento pela glandula mamaria (Queiroga et al., 2008;
Sleeckx et al., 2011). A administragdo exogena de progestagenos, usados
comumente como contraceptivos, também é incriminada no aumento da prevaléncia
dos tumores mamarios (Sorenmo, 2003; Sleeckx et al., 2011). A condi¢c&o corporal e
a dieta também influenciam no aparecimento do tumor. Cdes magros entre 9-12
meses de idade tém menor risco de desenvolver tumores de mama (Sonnenschein
et al., 1991; Sleeckx et al., 2011), semelhantemente com o que ocorre em mulheres
(Sleeckx et al., 2011; Ribas et al., 2012), nas quais a obesidade € considerada fator
de risco no desenvolvimento de cancer de mama (Cleary et al., 2010; Sleeckx et al.,
2011). Outro estudo demonstrou um risco maior em desenvolver tumor de mama em
cées que ingerem grande quantidade de carne bovina e suina, e baixa quantidade
de carne de frango (Perez Alenza et al., 1998; Sleeckx et al., 2011). Algumas ragas
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como Poodle, Cocker spaniel, Pastor alemao, Maltés, Yorkshire terrier e Dachshund
apresentam maior risco de desenvolver tumores de mama (Sorenmo, 2003; Raskin e
Meyer, 2010), no entanto, acredita-se que isto possa variar de acordo com as ragas
de maior ocorréncia na regido ou pais (Sontas et al., 2009; Sontas et al., 2012).
Maior prevaléncia em cées de ragas grandes também ja foi descrita (Itoh et al., 2005;
Raskin e Meyer, 2010). Ha também um possivel componente genético (Borge et al.,
2011; Sleeckx et al., 2011), no entanto nenhuma mutacéo genética foi identificada
até o momento em cdes com tumores de mama (Sleeckx et al., 2011).

Os tumores mamarios s&o principalmente de origem epitelial (incluindo
mioepitelial), isto porque ha intima associag&o entre o epitélio e o mioepitélio, o que
resulta em uma combinagdo nos chamados adenoma e carcinoma complexo. Os
tumores mistos apresentam componente epitelial, mioepitelial e cartilagem e/ou osso
(Foster, 2007). Aproximadamente 50% dos tumores mamarios s&o malignos, destes
a maioria sdo carcinomas e menos de 5% s&o sarcomas (Sleeckx et al., 2011;
Withrow et al., 2013). Em estudo realizado por Cassali et al. (2009) com 1.040
tumores mamarios, aproximadamente 25% foram carcinoma em tumor misto e 20%
tumor misto benigno. Outro estudo mais recente que incluiu 1.465 tumores mamarios,
dos quais cerca de 27% foram benignos. Destes 40% eram tumor misto benigno,
31% adenoma simples e 24% adenoma complexo; os tumores malignos perfizeram
cerca de 73%, sendo a maioria carcinoma simples (40%), seguido por carcinoma
complexo (25%) e tumor misto maligno (15%) (Oliveira Filho et al., 2010). Os poucos
tumores de origem mesenquimal incluem principalmente fibroma/fibrossarcoma,
condroma/condrossarcoma e osteoma/osteossarcoma.

Os tumores mamarios sao clinicamente diagnosticados com base no historico
do paciente, na idade, no histdrico reprodutivo, nos sinais clinicos e no exame fisico
(Misdorp, 2002; Sorenmo, 2003; Withrow et al., 2013), mas o diagnostico definitivo e
o tipo de tumor sdo determinados pelo exame anatomopatoldgico, principalmente
histopatologico (Misdorp, 2002; Sorenmo, 2003; Sorenmo et al., 2009). O exame
histopatolégico é considerado o método padré&o-ouro para o diagnostico, no entanto
pode limitar prévia decisao clinica e/ou cirurgica, ja que, na maioria dos casos, a
avaliacdo histologica do ndédulo/massa somente é feita pos remogdo cirurgica. A
histopatologia possibilita a avaliagdo estrutural do tecido, além de permitir observar
detalhadamente a presenca de pleomorfismo, o grau de diferenciagdo, o numero de
mitose, a ocorréncia de necrose e as margens cirurgicas (Misdorp et al., 1999). Uma
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alternativa no auxilio diagnostico é a citologia aspirativa por agulha fina (CAAF), um
meétodo rapido, minimamente invasivo e com baixo custo. A CAAF ja é um método
valioso no diagndstico de varias doencgas, incluindo as de origem neoplasica
(Ventura et al., 2012); para tumores de pele, por exemplo, a concordancia
diagnostica (citopatoldgica/histopatologica) pode ultrapassar 90% (Ghisleni et al.,
2006).

2.1.2 Citologia aspirativa por agulha fina em neoplasias mamarias

A CAAF é utilizada rotineiramente no diagnostico pré-cirurgico de tumores de
mama em mulheres, por ser rapida e minimamente invasiva, sendo considerada uma
alternativa a bidpsia incisional prévia a extirpagdo (Ogawa et al., 1998; Choi et al.,
2004). Em Medicina Veterinaria, a CAAF é utilizada amplamente para o diagnostico
de varios tumores (Magalhdes et al., 2001; Ventura et al., 2012) e os achados
citolégicos possuem boa correlagdo com o diagndstico histopatologico (Griffiths et al.,
1984; Magalhaes et al., 2001; Simeonov, 2010). O valor diagndstico deste método é
questionado quando aplicado a neoplasias mamarias de caes (Magalhaes et al.,
2001), devido principalmente a baixa sensibilidade e especificidade demonstradas
em alguns estudos (Allen et al., 1986; Hellmen e Lindgren, 1989).

Especificamente nas neoplasias mamarias de cades, a concordancia do
diagnaostico citolégico com o histopatolégico atualmente é considerada boa (Hellmen
e Lindgren, 1989; Rocha e Tostes, 2006; Simeonov e Stoikov, 2006; Cassali et al.,
2007; Simon et al., 2009; Haziroglu et al., 2010; Sontas et al., 2012), no entanto, ha
estudos que demonstraram inadequada acuracia da citologia no diagnostico
(Griffiths et al., 1984; Allen et al., 1986; Zuccari et al., 2001). A acuracia diagnostica
variou de 25% a 96,5% quando as amostras citoldgicas inadequadas/nao
diagndsticas n&do foram consideradas (Tabela 1). Definigdo dos critérios de
malignidade, presenca de necrose e/ou inflamagdo, heterogeneidade do tumor e
reconhecimento de células mioepiteliais em tumores complexos e mistos sao fatores
limitantes para o diagndstico citolégico de tumores mamarios (Allen et al., 1986). A
percentagem de amostras inadequadas/ndo diagndésticas variou de 9,86% a 27,7%
(Allen et al., 1986; Hellmen e Lindgren, 1989; Rocha e Tostes, 2006; Cassali et al.,
2007; Simon et al., 2009; Haziroglu et al., 2010; Sontas et al., 2012). Alguns dos
fatores limitantes para a obtencdo de uma amostra citoldégica de qualidade sdo a
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inabilidade ou a falta de experiéncia do profissional que realiza a CAAF (Allen et al.,
1986) e numero insuficiente de aspiragbes em cada tumor (Simon et al., 2009). A
realizacdo da CAAF por um profissional experiente e a amostragem de pelo menos
quatro diferentes aspiragées em cada tumor aumentam substancialmente a acuracia

e sensibilidade do exame (Sontas ef al., 2012).

Tabela 1. Resumo dos estudos publicados em diagndstico citolégico de tumores
mamarios em cadelas

Referéncia N ina‘g:‘;us;;:ss ,, Sensibilidade % Especificidade % diaAgf]‘g’:t‘i’; o
Griffiths et al. (1984) 19 - - - 42
Allen et al. (1986) 75 17,6 21 55,5 25
Hellmen e Lindgren (1989) 84 11 65 94 79
Zuccari et al. (2001) 35 - 73 83 63
Simeonov e Stoikov (2006) 70 - - - 81,4
Rocha e Tostes (2006) 71 9,86 - - 80
Cassali et al. (2007) 77 24,7 100 88,6 92,2
Simon et al. (2009) 50 14 88 96 93
Haziroglu et al. (2010) 31 10,4 - - 88,5
Sangha et al. (2011) 23 - 87,5 85,7 70
Sontas et al. (2012) 90 27,7 96,2 100 96,5

Na glandula mamaria canina, o uso da CAAF pode permitir o diagnostico
diferencial de mastites, além de outros tumores, principalmente oriundos da pele que
recobre as mamas, como lipomas e mastocitomas (Queiroga e Lopes, 2002; Cassali
et al., 2011). Com relagédo as neoplasias mamarias, o principal objetivo € diferenciar
lesbes benignas de malignas (Sangha e Singh, 2012), e se possivel fazer a distingéo
entre carcinomas simples, complexo e misto, visto que o progndstico esta
diretamente relacionado ao tipo de tumor.

A maioria dos estudos utilizando CAAF para o diagndstico de neoplasias
mamarias foca na diferenciagdo de tumor benigno e maligno (Hellmen e Lindgren,
1989; Zuccari et al., 2001; Simeonov e Stoikov, 2006; Cassali et al., 2007; Haziroglu
et al., 2010). Simon et al. (2009) associaram os achados citolégicos com o
prognostico, e sugeriram o uso da CAAF, em conjunto com outros parametros para
avaliar progndstico no pré-cirurgico. Allen et al. (1986) avaliaram o uso dos critérios
de malignidade utilizados na citologia como preditores de mortalidade, no entanto,
nenhum dos critérios foi capaz de predizer mortalidade. Poucos estudos tentaram
diferenciar tumores simples de mistos e complexos através da identificacdo das
células mioepiteliais, mas nao obtiveram sucesso (Allen et al., 1986; Sontas et al.,
2012). Em caes, carcinomas complexos e mistos podem ter melhor progndstico que
carcinomas simples (Misdorp et al., 1999; Yoshimura et al., 2014). Estudos em
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humanos sugerem que as células mioepiteliais podem agir como supressoras ou
promotoras de crescimento tumoral (Pandey et al., 2010) e que isto pode estar
relacionado ao grau de diferenciacdo celular, assim células menos diferenciadas
seriam mais frequentes em tumores mais agressivos (Clarke et al., 2005). O papel
das células mioepiteliais nos tumores mistos em céaes, assim como sua capacidade
de suprimir ou promover carcinogénese ainda precisa ser elucidado, e estudos
adicionais podem auxiliar na determinacdo do comportamento biolégico tumoral e
consequentemente progndstico do paciente.

A CAAF consiste na obtencdo de uma amostra a partir de um aumento de
volume (papula, ndédulos, placa, massa) pela introdugdo de uma agulha 25x7 mm
acoplada ou ndo a uma seringa estéril de variavel volume. Esta agulha é
movimentada em varias diregdes, por 3-4 vezes, e se a agulha estiver acoplada a
seringa, sera aplicada pressédo negativa a fim de se obter quantidade adequada de
material. A pressdo negativa devera ser interrompida antes da remogao da agulha
do tecido e, em seguida, a amostra € transferida para a lamina e adequadamente
espalhada (Cowell et al., 2008; Raskin e Meyer, 2010; Sangha e Singh, 2012). Pelo
menos quatro puncdes devem ser feitas de diferentes areas, pois este procedimento
aumenta a probabilidade de acessar areas distintas de um tumor heterogéneo e
minimiza a obtengdo de amostras inadequadas e/ou de baixa celularidade (Simon et
al., 2009; Sleeckx et al., 2011; Sangha e Singh, 2012). Outro cuidado na obtengéo
da amostra é evitar o centro da lesdo, principalmente de tumores grandes, que
tendem a formar “areas cisticas” devido a necrose (Raskin e Meyer, 2010).

Os tumores mamarios, com base nas caracteristicas celulares, podem ser
classificados citologicamente quanto ao comportamento (Meinkoth e Cowell, 2002;
Cowell et al., 2008), tecido de origem (Alleman e Bain, 2000) e severidade
(Mouriquand et al., 1986). Quanto ao comportamento podem ser benignos ou
malignos, de acordo com os critérios celulares de malignidade conforme Cowell et al.
(2008). A presenca de trés ou mais critérios indica malignidade, caso contrario o
tumor é benigno (Cowell et al., 2008). Com base no tecido de origem, os tumores
podem ser classificados em epiteliais, mesenquimais ou mistos (Alleman e Bain,
2000), no entanto, esta classificagéo é dificultada pela incerteza da origem celular de
varios tumores mamarios relacionada ao mioepitélio nos tumores complexos e
mistos (Misdorp et al., 1999). Existem trés linhas de pensamento com relagcdo a
origem de osso e cartilagem nos tumores mistos: formagao a partir do epitélio (Allen,
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1940; Monlux et al., 1977), formacgao a partir do tecido conjuntivo (Vos et al., 1993), e
formagao a partir das células mioepiteliais (Pulley, 1973; Tateyama e Cotchin, 1977,
Destexhe et al., 1993). A ultima hipotese € mais bem suportada. Acredita-se que
haja uma transformacé&o progressiva das células mioepiteliais em células
mesenquimais durante a formagdo da cartilagem, indicada pela diminuicdo da
expressdo de marcadores de mioepitélio (citoqueratina, p63, a-actina de musculo
liso e maspin) com positividade para marcadores mesenquimais (vimentina e S-100)
(Gartner et al., 1999). Quanto a severidade os tumores podem ser classificados em
grau |, grau Il e grau lll, de acordo com um sistema numérico utilizado por
Mouriquand et al. (1986).

A identificagdo das células mioepiteliais também ¢é parte importante na
diferenciagao dos tumores. O mioepitélio é organizado de forma diferente nos ductos
e alvéolos da glandula mamaria. As células mioepiteliais que revestem ductos e
alvéolos sdo as chamadas suprabasais em repouso (alongadas e achatadas) e
proliferativas (poligonais) (Tateyama et al., 2001; Gama et al., 2003). As células
mioepiteliais ductais s&o alongadas e estdo mais ou menos arranjadas em
monocamada continua, enquanto as células mioepiteliais alveolares sao
individualizadas, ndo formam uma camada continua e apresentam um formato
estrelado (Moumen et al., 2011). Existem ainda as células mioepiteliais intersticiais
moveis alongadas e estreladas, que revestem o espacgo intersticial e podem estar
arranjadas em nichos solidos ou isoladas no intersticio (Tateyama et al., 2001; Gama
et al., 2003). A identificacdo pode ser confirmada através da imuno-histoquimica, na
qual as células sdo imunomarcadas para a proteina nuclear p63 (Gama et al., 2003;
Bertagnolli et al., 2009; Ramos-Vara et al., 2010; Beha et al., 2012) e para proteinas
citoplasmaticas, como a citoqueratina 5 (CK5) (Ramos-Vara et al., 2010; Beha et al.,
2012), a citoqueratina 14 (CK14) (Gama et al., 2003; Grandi et al., 2011; Beha et al.,
2012), a alfa-actina de musculo liso (a-SMA) e a vimentina (VIM) (Gama et al., 2003;
Beha et al., 2012). Segundo Beha et al. (2012), as células mioepiteliais suprabasais
sdo melhor caracterizadas com p63 e CK14, enquanto as células mioepiteliais
moveis com a-SMA e VIM. Para uma maior especificidade e sensibilidade, pelo
menos dois marcadores devem ser usados para a identificacdo de células
mioepiteliais (Dewar et al., 2011). As células epiteliais do lumen sdo imunomarcadas
pela citoqueratina 19 (CK19) e citoqueratina AE1-AE3, e as células mesenquimais
s&o imunomarcadas pela vimentina (VIM) (Gama et al., 2010).
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Gama et al. (2003) e Beha et al. (2012) observaram que nos tumores
complexos e mistos de cadelas, os marcadores para células mioepiteliais foram
positivos nas ceélulas mioepiteliais suprabasais, mas a marcagao foi gradativamente
perdida, sendo as células mioepiteliais intersticiais moveis alongadas e estreladas
positivas apenas para VIM, o que refor¢a a teoria de que as células mioepiteliais se
transformam em mesenquimais com a formagéo de cartilagem e 0sso nos tumores
mistos mamarios.

A presenca ou ndo de matriz, e a identificagado dos tipos de matrizes parece
parte importante no diagndstico diferencial de tumores simples, complexos e mistos
(Cassali et al., 2009; Cassali et al., 2011; Cassali et al., 2012), no entanto, n&o
parece haver um consenso quanto os tipos de tumores em que € encontrada, além
de que nenhum estudo aborda este elemento no diagndstico citolégico. Uma matriz
mixoide, descrita como abundante nos tumores mistos benignos, aparece na
citologia como um material extracelular, amorfo, granular e rosa espalhado ao fundo
da lamina (Raskin e Meyer, 2010), que pode ser confirmada pela coloragao de azul
Alciano (Alcian Blue) ou acido periodico de Schiff (PAS) (Ramos-Vara et al., 2010). A
matriz osteoide, que pode estar presente nos tumores mistos, aparece como um
material intercelular, variavelmente fibrilar, rosa e brilhante (Cowell et al., 2008), que
pode ser confirmada utilizando o tricromico de Masson (Ramos-Vara et al., 2010). A
matriz condroide, também frequentemente presente nos tumores mistos,
principalmente quando jovem pode se assemelhar muito com a matriz mixoide
(Misdorp, 2002) e também é positiva para a coloragdo azul Alciano. Na citologia ela
aparece como um material finamente granular a fibrilar, denso e magenta (Kini,
2011).

Para a interpretacdo da CAAF existem protocolos que facilitam a
interpretacdo por patologistas, clinicos e cirurgides, e auxiliam no diagnéstico dos
tumores mamarios em cadelas, como o guia da Sociedade Papanicolau de
Citopatologia para Aspiragdo com Agulha Fina (Practice, 1997), ou o protocolo
desenvolvido por Cassali et al. (1998). De forma geral, a maioria dos trabalhos faz
adaptacgdes de protocolos existentes, ou desenvolvem seu proprio protocolo (Allen et
al., 1986; Simon et al., 2009; Haziroglu et al., 2010; Sontas et al., 2012).
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2.1.3 Classificagéo histopatoldgica das neoplasias mamarias em caes

A classificacdo histopatologica dos tumores mamarios de cdes segue o
preconizado pela Organizagdo Mundial de Saude — Armed Forces Institute of
Pathology (OMS-AFIP) (Misdorp et al., 1999). No entanto, ha particularidades em
classificagdes propostas por diferentes autores, e por isso diferentes classificagdes
podem ser utilizadas em um mesmo estudo (Benjamin et al.,, 1999; Cassali et al.,
2011; Goldschmidt et al., 2011).

Os tumores benignos s&o classificados segundo Misdorp et al. (1999) e
incluem, entre outros, adenoma simples, adenoma complexo e tumor misto benigno.
Adenoma simples € composto exclusivamente por células epiteliais . No caso de
adenoma complexo ha também proliferagdo do mioepitélio (Misdorp et al., 1999),
mas auséncia de formag&o de matriz mixoide e de necrose e atipia celular (Cassali,
2002). No entanto, Misdorp (2002) descreve que as ceélulas mioepiteliais parecem
produzir uma substancia mucinosa em alguns tumores deste tipo, o que pode ser
confundido com matriz condroide jovem, presente em alguns tumores mistos
benignos. Os tumores mistos benignos apresentam componente epitelial benigno
(epitélio e/ou mioepitélio) e componente mesenquimal benigno, com producdo de
cartilagem e/ou osso e/ou gordura, eventualmente com tecido conjuntivo fibroso
(Misdorp et al., 1999). O mioepitélio proliferado esta frequentemente embebido em
abundante matriz extracelular, e certo grau de pleomorfismo e atipia esta sempre
presente neste tipo de tumor (Cassali et al., 2011).

A classificagao histologica dos tumores mamarios malignos, segundo Misdorp
et al. (1999), inclui, entre outros, carcinoma complexo, carcinoma simples, carcinoma
anaplasico, carcinoma de células escamosas, carcinossarcoma e carcinoma em
tumor benigno. Carcinoma complexo € composto por epitélio e mioepitélio, sendo o
epitélio, na maioria das vezes, o componente maligno (Misdorp et al., 1999).
Segundo Cassali et al. (2011) ndo ha evidéncia de matriz mixoide, e necrose, atipia
celular e mitoses sdo frequentes. No entanto, Misdorp (2002) relata que pode ter
substancia mucoide intercelular nestes tipos de tumores. No carcinoma simples ha
apenas um componente maligno, que pode ser epitélio ou mioepitélio (Misdorp et al.,
1999). Este tipo de tumor geralmente se desenvolve durante longos periodos sem
intervengao cirurgica, e areas de necrose sao comuns (Cassali, 2002). O carcinoma
anaplasico é formado por células epiteliais altamente pleomérficas, com alto grau de
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atipia e é considerado o tumor com progndstico mais desfavoravel. O carcinoma de
células escamosas é formado por mantos sélidos de células com areas de
diferenciagdo escamosa. Carcinossarcomas apresentam componente epitelial,
incluindo mioepitélio, e componente mesenquimal malignos (Misdorp et al., 1999).
Quando o epitélio neoplasico maligno € abundante em meio a ilhas de diferenciagéo
cartilaginosa ou 6ssea benignas, pode-se utilizar a classificagdo de Benjamin et al.
(1999) na qual designa carcinoma em tumor misto ao invés de carcinossarcoma.
Segundo (Misdorp et al.,, 1999), carcinoma em tumor benigno é caracterizado por

area focal ou nodular de epitélio maligno em um tumor primariamente misto benigno.

2.2 Intoxicacao por Senecio spp.

Doencas téxicas sdo a segunda maior causa de morte em bovinos no Sul do
Brasil (Karam et al., 2004; Lucena et al., 2010). Em estudo realizado por Rissi et al.
(2007), cerca de 15% das mortes de bovinos foram devido a ingestdo de plantas
toxicas, sendo a intoxicagdo por Senecio spp. a mais frequente (Barros et al.,
2007; Rissi et al., 2007; Karam et al., 2011). O manejo de forma semi-intensiva ou
extensiva, que é predominante no sul do Brasil, pode contribuir para a intoxicagao, ja
que as plantas do género estdo presentes no campo e servem de alimento para os
animais, principalmente em épocas de escassez de pasto de boa qualidade (Mendez,
1993). Estudos realizados por Karam et al. (2004) e Rissi et al. (2007), concluiram
um aumento no numero de casos de intoxicacdo por Senecio spp. nos ultimos anos,
e que a diminuicdo do rebanho ovino, controladores naturais da planta, e alteracbes
climaticas como longos periodos de seca, poderiam ter contribuido para isso.

A toxicidade das plantas do género Senecio spp. € amplamente conhecida e
seus efeitos foram descritos em varios paises, sob diversas denominagdes. Bull et al.
(1968) descrevem que fazendeiros da Gra-Bretanha, desde 1787, atribuiam a morte
de animais a planta Senecio jacobaea. O primeiro relato de intoxicagao no Brasil foi
descrito por Carvalho e Mauge (1946) em equinos. Existem mais de 128 espécies
descritas no Brasil, sendo a mais frequente e popular o Senecio brasiliensis,
popularmente conhecido como Tasneirinha, Catido, Flor das Almas e Maria Mole
(Mendez, 1993).
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O Senecio spp. apresenta em sua composicdo os chamados alcaldides
pirrolizidinicos, compostos que sdo produzidos como metabdlitos secundarios com a
funcdo, dentre outras, de repelir insetos herbivoros (Fu et al., 2007). Quando
ingeridos, estes compostos sdo metabolizados e ativados para formar metabdlitos
pirrolicos que sao altamente hepatotdxicos. Estes compostos ainda podem ter agao
genotoxica, mutagénica e carcinogénica (Li et al., 2011). A intoxicagao classica por
Senecio spp provoca lesdes hepatica progressivas, e geralmente pode-se observar
sinais clinicos varios meses apos a ingestdo. As mortes ocorrem de forma
esporadica durante um periodo prolongado de tempo (Barros et al., 1987; Méndez et
al., 1987; Driemeier et al., 1991). De acordo com Barros et al. (1987), ndo existe
tratamento especifico, nem sintomatico, que permita recuperar os animais com
sinais clinicos da doenga. Portanto, o diagnéstico precoce permite que medidas
possam ser tomadas para minimizar prejuizos produtivos, tais como o abate pré-
terminagdo ou de animais n&o terminados.

O método de eleicdo para o diagndstico de intoxicagdo por Senecio spp. € 0
exame histopatologico (Grecco et al., 2010), que revela a presenga de megalocitose
dos hepatdcitos, proliferacdo das células biliares e fibrose em grau de distribuigdo
variavel. Para o diagnostico precoce, o exame histopatologico pode ser realizado
com amostra de biopsia hepatica (Braga et al., 1985; Craig et al., 1991; Molyneux et
al., 1991; Barros et al., 2007).

2.2.1 Citologia aspirativa por agulha fina em animais de producgé&o

Em animais de produgéo a citologia ainda € um método diagndstico pouco
utilizado apesar de ser um procedimento relativamente facil e que pode fornecer
informagdes diagnosticas importantes em um curto periodo de tempo. O
desconhecimento por parte do clinico da indicagao, procedimento para obtengao da
amostra e critérios para interpretagdo dos resultados parece ser determinante na
falta de utilizagdo deste método (Bohn e Callan, 2007). A CAAF, ainda que de uso
limitado na medicina de producgéo, ja € utilizada para diferenciar processos
inflamatdrios sépticos de néo sépticos e para diferenciar lesdes inflamatoérias de
neoplasicas (Bohn e Callan, 2007). No caso de tecidos solidos como o figado, a
CAAF é descrita no diagnéstico de lipidose (Hoff et al., 1996) e para a confirmagéo

de abscessos observados no ultrassom (Braun et al., 1995).
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2.2.2 Citologia aspirativa por agulha fina do figado

Para a realizagdo da CAAF ¢é necessario preparar a area da pele
correspondente a localizagcdo do figado. E feita a tricotomia da area e posterior
antissepsia do campo com alcool iodado. Uma agulha 0,8 x 40 mm é levemente
direcionada cranialmente e introduzida no figado. Pode-se utilizar a técnica descrita
por Barros et al. (2007) na qual se introduz a agulha no 11° espago intercostal direito,
20 cm abaixo da linha do dorso, correspondente a posicdo anatdmica do lobo direito
do figado. Certa resisténcia € notada quando a agulha penetra o parénquima
hepatico. Em seguida utilizando uma seringa de 10 ml é realizada a aspiragéo,
sempre movimentando a agulha para frente e para tras no figado. Assim que
amostra suficiente for obtida, a succdo € interrompida e a agulha removida.
Imediatamente a amostra é transferida para uma |amina e adequadamente
espalhada (Bohn e Callan, 2007). Outra alternativa é utilizar os fragmentos de figado
obtidos por biopsia para confec¢do das laminas citolégicas por “imprint”. Neste caso,
os fragmentos cilindricos entre 0,5 e 1,5 cm de comprimento por 0,1 cm de
espessura sao levemente pressionados e/ou deslizados sobre a lamina, varias vezes
e em diferentes posicdes. Em seguida a lédmina é deixada secar ao ar e
posteriormente corada.

Os achados citolégicos de um figado normal revelam hepatédcitos com
didmetro de aproximadamente 5 — 6 vezes o de um eritrocito e nucleo
correspondente ao diametro de dois eritrocitos. Os hepatdcitos podem estar em
grandes tapetes, agregados ou individualizados. O fundo da lamina apresenta
grande numero de eritrécitos provenientes do sangue, e seus elementos (Bohn e
Callan, 2007).

Ndo ha descrigdo dos achados citoloégicos de aspirados de figado na
seneciose, no entanto acredita-se que a megalocitose, e possivelmente fibrose
possam ser identificadas através da CAAF. Em caes e gatos as informacgdes
citolégicas provenientes da citologia aspirativa do figado se equivalem aquelas do
histopatologico (Roth, 2001), assim achados semelhantes sdo esperados na
citologia do figado de bovinos.
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Abstract

Mammary tumors are the most common neoplasm in female dogs. The aim of this
study is to identify cellular elements and further classify the types of mammary gland
tumors by fine-needle aspiration cytology (FNAC). We hypothesize it is possible to
differentiate simple carcinoma, complex and mixed tumors by identifying
myoepithelial cells and the different types of matrix. One hundred and one mammary

tumors from female dogs were included in this study. We compared FNAC, using
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histopathology as the gold standard. Cytologic accuracy, sensitivity (Se), specificity
(Sp), positive predict value (PPV) and negative predict value (NPV) for diagnosing
malignant mammary gland tumor were determinated. Cytologic accuracy, Se, Sp,
PPV and NPV were 99%, 100%, 83%, 99% and 100%, respectively. Cyto-histologic
correlation was 92.50% for simple carcinomas, 57.89% for complex carcinomas,
57.14% for mixed carcinoma, 27.27% for carcinosarcomas and 100% for
osteosarcomas. Mixoid matrix was noted in mixed tumors but not in complex tumors.
Mesenchymal cells were differentiated from mioepithelial cells allowing the
differentiation of simple carcinomas with schirrous reaction from complex and mixed

tumors. FNAC was valid for diagnosing malignancy in canine mammary tumors.

Keywords: cytology, differential diagnosis, neoplasms, mammary gland, dog

Introduction

Mammary neoplasms are one of the most common tumors in dogs' and the
most frequently encountered neoplasm in females, corresponding to 52% of all
tumors. % Histopathology is considered the gold standard method for diagnosis,
however it does not allow initial clinical and/or surgical decision making as most of
the time, histologic examination occurs following surgical excision most of the time.*
On the other hand, fine-needle aspiration cytology (FNAC) is an alternative
diagnostic tool as a more rapid, minimally invasive and lower cost method.®

FNAC is routinely used in human medicine for the pre-surgical diagnosis of
breast tumors in women and is considered an alternative to incisional biopsy.® ’ In

veterinary medicine, FNAC is often used for the diagnosis of numerous and varied

tumor types,® ® where the cytologic findings correlate well with the histopathologic
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diagnosis.® "> " Historically, the diagnostic value of cytology has been questionable
for mammary tumors in dogs® due to its reported low sensitivity and specificity.'® > In
more recent publications, however, cytologic analysis has demonstrated good
correlation to histopathologic diagnosis.”>"® However, some reports described
inadequate accuracy for mammary tumors in dogs.'® ' 2% This deficiency could be
explained by several factors, such as limited classification of cytologic elements
associated with a limited numbers of samples due to high number of inadequate
samples and/or too few cases included in the study.

In general, the majority of studies have focused on the cytologic diagnosis of
malignant versus benign tumors.’® 1% 16 18 20 A few reports have attempted to
differentiate simple tumors from complex and mixed neoplasms without positive
results.> ' It is essential to differentiate those mammary tumors because complex
and mixed tumors offer a better prognosis than simple tumors.* 2?2 Myoepithelial
cells may play a role in tumor suppression and promotion. According to Pandey, %3
myoepithelial cells behave differently depending on their degree of differentiation,
less differentiate cells may occur in more aggressive tumors.* Myoepithelial cells as
a tumor suppressor may confer a favorable prognosis.”® The role of myoepithelial
cells in human breast cancer, as well as canine mammary tumors remain to be
established for anticipating biological behavior and prognosis.

Therefore, the aim of this study was to determine and evaluate elements of
cytology for the diagnoses of canine mammary tumors using histopathology as a gold
standard. Enhancement of statistical power was a focus of the study, with a collection
of high quality samples in order to increase the overall sample size. Moreover, we
proposed to differentiate simple carcinomas, complex and mixed tumors by cytologic

identification of myoepithelial cells and the different types of extracellular matrix.
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These results allow us to provide satisfactory prognosis information on mammary

tumors from dogs.

Materials and Methods

One hundred and six surgically removed mammary gland masses were
sampled from 63 female dogs. Fine-needle aspiration was performed using a 22-
gauge needle attached to a 10cc syringe. At least four different areas from each
mass were aspirated and the contents smeared into a glass slide, immediately
following surgical excision. Two slides of each area were prepared, air-dried and
stained with Diff-Quik® (Diff-Quik® Differential Stain Set, American Scientific
Products). All mass aspirations, slide preparations and cytologic samples were
obtained by a single clinical pathologist. Two pathologists blinded to the clinical
history and histopathologic results performed the evaluation and interpretation of the
slides.

Cytologic interpretation was based on established individual cytomorphologic
features of malignancy to characterize the masses as likely benign or malignant
entities. Criteria of malignancy such as anisocytosis, pleomorphism, hypercellularity,
anisokaryosis, macronucleoli, mitotic figures, coarse chromatin, anisonucleosis were
scored as 0 (0%-10%), +1 (11%-30%), +2 (31%-50%) and +3 (51%-100%). Samples
exhibiting three or more criteria of malignancy having score above +2 were
interpreted as malignant, otherwise, they were considered benign. Samples were
considered inadequate for diagnosis in some situations, such as lack of intact cells,
excessive blood contamination, or high amount of cellular debris or artifacts that

compromised cytologic interpretation. These samples were considered inadequate
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and excluded from statistical analysis. Tumor types were classified according to
tissue of origin into three general categories (epithelial, mesenchymal and mixed).26
Myoepithelial cells were identified by their cytomorphologic features according
to 2" 28 The different types of extracellular matrix were identified by their cytologic
appearance. The mixoid matrix which is abundant in benign mixed tumors, is seen as
an extracellular finely granular pink material throughout the background 2°. The
osteoid matrix, component of mixed tumors, is a variably fibrilar, bright pink
intercellular material *. The chondroid matrix, noted in mixed tumors, is presented as

a magenta, dense and finely granular to fibrilar material *'

. Special stains were
applied to paraffin tissue section to confirm the type of matrix: Alcian Blue for mixoid
and chondroid matrix and Masson’s Trichrome for osteoid matrix *2.

Following aspiration, specimens were grossly examined and fixed in 10%
buffered-formalin. Subsequently, they were routinely processed and stained with
H&E. Histopathologic diagnosis was based on the World Health Organization —
Armed Forces Institute of Pathology (WHO-AFIP) classification for canine mammary
tumors.* Exceptionally, malignant mixed tumors were classified according to
Benjamin, Lee

Cytologic interpretation was compared to histopathologic diagnosis. The
diagnostic value of cytology by FNAC was evaluated to determine accuracy,
sensitivity (Se), specificity (Sp), positive predict value (PPV) and negative predict
value (NPV). ** A contingency 2 x 2 table was built to evaluate the cyto-histologic

correlation, considering histopathology diagnosis as the ‘disease’ and cytology

interpretation as the 'test’.
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Results

A total of 101 samples, from 61 female dogs, entered in this study after
excluding inadequate samples. Five (4.72%) samples from two dogs were excluded,
three (2.83%) because of an inconclusive diagnosis and the other two (1.89%)
referred to metastatic lymph nodes. Twenty-eight (45.9%) animals had between two
and five tumors in distinct glands.

Cytologic examination classified 96 (95.56%) samples as malignant tumors
and five (4.95%) as benign (Tab.1). Among all malignant tumors, the most common
were simple carcinoma (54.17%), complex carcinoma (20.83%) and malignant mixed
tumor (17.71%). Carcinosarcoma (4.17%), osteosarcoma (2.08%) and squamous cell
carcinoma (1.04%) were infrequent. Benign tumors included two complex adenomas
(40%) and three mixed tumors (60%). The histopathologic diagnosis comprised 95
(94.06%) malignant neoplasms and six (5.94%) benign. Cytologic accuracy,
sensitivity and specificity for diagnosing malignancy were 99%, 100% and 83%,
respectively. Positive predict value was 99% and negative predict value was 100%.
Cyto-histologic agreement were 92.50% for simple carcinoma, 57.89% for complex
carcinoma, 57.14% for malignant mixed tumor, 27.27% for carcinosarcoma and
100% for osteosarcoma (Tab.2).

Most of malignant tumors were characterized cytologically by atypical
glandular epithelium according to hypercellularity, anisocytosis, pleomorphism,
anisokaryosis and anisonucleosis. Mitotic figures were observed in one malignant
mixed tumor, one osteosarcoma and in the squamous cell carcinoma. Malignant
myoepithelial cells were identified in five tumors (3 complex carcinomas, 1 malignant
mixed tumor and 1 carcinosarcoma). Neutrophilic inflammation was present in 27

malignant tumors (26.73%) and necrosis in 35 (34.65%). Spindle cells, often
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individualized and/or surrounded by a fibrillar eosinophilic matrix (Fig.1), in the
absence of myoepithelial features, were interpreted as fibroblasts (Fig.2). When in
high numbers, they suggested desmoplastic reaction. This type of cell was identified
in 21 malignant tumors (20.79%).

In general, simple carcinomas had high numbers of epithelial cells, arranged in
large sheets and/or clusters, sometimes in an acinar-like structure with a central
eosinophilic secretory product (3 cases) (Fig.3). Cellular atypia varied considerably,
however most of carcinomas were well differentiated (92.31%), with a few cases
being highly pleomorphic (7.69%) (Fig.4).

Complex carcinomas exhibited epithelial and myoepithelial cells in roughly
equal proportion in the majority of cases (63.16%), whereas in 36.84% of cases, the
epithelial cell component predominated. Interstitial motile myoepithelial cells forming
nests were identified based on their morphology (Fig.5). The stellate cells constituted
the nest core. They have small-condensed nuclei with scant amounts of cytoplasm
with irregular and indistinct cell borders. The spindle type lined nests. Additionally,
there were individualized spindle-shaped myoepithelial cells (Fig.6). Most of complex
carcinomas had a bright pale-pink fibrillar or flocculent extracellular matrix,
associated or not with the nests of myoepithelial cells (Fig.7).

Abundant magenta matrix interpreted as condroid/osteoid lead to the cytologic
interpretation of malignant mixed tumors (Fig.8). Fibrillar pink matrix was also noted
(Fig.9), and a few cases displayed abundant amount of pink matrix filling the
background (Fig.10). Carcinosarcomas were identified by the presence of malignant
epithelium concomitant with atypical osteoblasts and/or chondrocytes (Fig.11).
Osteoblasts were the most often malignant connective tissue population seen. The

presence of neoplastic osteoblasts alone, often exhibiting high criteria of malignancy
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(Fig.12), was considered diagnostic for osteosarcoma. The single case of squamous
cell carcinoma was markedly pleomorphic, with cells presenting variable degree of

squamous differentiation (Fig.13).

Discussion

The use of fine-needle aspiration cytology (FNAC) as a diagnostic tool for
canine mammary tumors is increasing, and the reported cyto-histologic agreement
has improved among more recent studies.”'® However, some of these studies were

limited in their sample numbers,"” '® %

which may have compromised the power of
statistical analysis. Our study demonstrated 99% accuracy, attributable to the higher
number of samples (n=101) obtained, which satisfactorily improved cytologic
accuracy. The cytologic accuracy presented herein is higher than most studies
previously published (Tab.3). This contributes to FNAC as a beneficial diagnostic
technique for mammary tumor analysis in dogs. Sensitivity reached 100% for the
classification of malignant mammary tumors via cytologic analysis. Cassali, Gobbi '
found similar results, demonstrating the efficiency of FNAC as screening test.
Specificity was 83%, the same value presented by Zuccari, Santana %° but lower than
what was presented by other studies.” '® 71935 We attributed the lower specificity
to one false positive case. Some degree of atypia and pleomorphism is described in
benign mixed tumors® that may have compromised the diagnosis of a benign mixed
tumor that was interpreted as simple carcinoma by cytology. In our opinion,
information about the tumor size could have helped in distinguishing benign from

malign. This referred tumor was a 0.5 cm nodule, and nodules smaller than 1.0 cm

have higher chances of being benign.*’
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In contrast to literature, '*'* "' the number of inadequate/no diagnostic
samples presented herein was only three (2.83%). We attributed the good quality
slides to an experienced clinical pathologist who performed all FNAC. This aspect is
considered fundamental in the slides preparation.'* ™ 2° |t was sampled a minimum
of four different sites in the same tumor. This is important for a diagnostic sample,
which improves diagnostic accuracy and sensitivity. '* Some authors attributed the
high number of no diagnostic samples to inexperienced person doing the FNAC. 17,19
To our knowledge, clinicians usually ship samples that may not be prepared by a
person with enough skills or training to do a FNAC satisfactorily. It interferes on
cytological slides, which are several times inconclusive or no diagnostic, frustrating
both clinicians and owners. For this reason, sampling guides, specifying the need for
multiples aspirations from distinct areas of the tumor, indicating the demand for new
aspiration in case of no diagnostic sample, improve sample quality and give reliability
to the exam.

Malignant neoplasms predominated among cytologic and histopathologic
diagnoses in 19.2:1 and 15.83:1 ratio, respectively. Similar findings were previously
found in other studies, including five studies from Brazil. ' 9 20- 35 16.20.3840 parhang
it reflects the delay in clinical diagnosis after tumor appearance, resulting in tumoral
progression.41 Owners may not notice small nodules or simply bring the patient in for
veterinary care when pain is noted.*? Furthermore, clinicians may wait until the
nodule becomes larger for surgical intervention and/or biopsy, resulting in low
identification of benign tumors.*?

Simple carcinoma was the most prevalent tumor in our study, same for

Oliveira Filho, Kommers *® in a study in the same laboratory. Other authors presented
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similar results." ' 172044 |n our study, cytology correlated with histopathology in
92.50% of simple carcinomas.

Cyto-histologic correlation was 57.89% for complex carcinomas and 57.14%
for malignant mixed tumors. We attributed the low percentage to hardness in
sampling and/or identify myoepithelial cells and condroid/osteoid matrix in cytologic
samples. Carcinosarcomas also presented low correlation (27.27%) because of the
absence or difficulty in identifying malignant mesenchymal cells. Mammary tumors,
generally, are heterogeneous, comprised of different components that are unevenly
distributed through the tumor. Because of this, FNAC may represent the most
abundant component instead of the entire tumor. Furthermore, mesenchymal
elements (condroid/osteoid) may not exfoliate properly, leading to a
misinterpretation.? Difficulty in cytologic sampling has been reported by other studies
on the diagnosis of complex and mixed tumors. '* '3 1% 2045 Zyccari, Santana %°
described how simple is to diagnose mixed tumors using FNAC, however, their cyto-
histologic agreement was 61.53%. The likelihood of using FNAC to diagnose this
single type of tumor was not confirmed in our study (agreement of 57.14%) neither in
others. 1% 1740
Putting in a different manner, FNAC may be more accurate when sample
elements are not found on histopathology. In our series, this happened in three
malignant tumors. One case was interpreted on cytology as malignant mixed tumor
due to the presence of condroid/osteoid matrix around neoplastic epithelium (Fig. 14).
However, the histopathologic diagnosis was complex carcinoma. The second case of
malignant mixed tumor had neoplastic epithelial cells, myoepithelium and
condroid/osteoid matrix on cytology, while on histopathology the presence of

malignant epithelium alone led to the diagnosis of simple carcinoma (Fig. 15). Finally,
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a case of complex carcinoma with abundant myoepithelium on cytology was
diagnosed as simple carcinoma on histopathology (Fig. 16). Tissue sections were
reviewed and histology interpretation was maintained. We conclude that the
myoepithelium and condroid/osteoid matrix which led us to the cytologic diagnosis of
complex carcinoma and malignant mixed tumor, respectively, were not present on
the tissue blocks. The different interpretation was attributed to tissue sampling.
Zuccari, Santana *’ also described one case of carcinoma interpreted histologically
as benign mixed tumor. They confirmed the absence of malignant cells on the
paraffin tissue blocks. These findings suggest using both cytology and histopathology
techniques for a conclusive and precise diagnosis. The histopathology allows tissue
architecture evaluation for assigning different degrees of infiltration and grade of
malignancy, and together with other factors such as age and tumor size should offer
a good prognostic information.* 8 Contrarily, cytology does not provide prognostic
assessment, but has advantage of being less invasive and fast, providing early
diagnosis.*®*°

Our group found myoepithelial cells in eleven complex carcinomas and ten
malignant mixed tumors diagnosed on histopathology. Likewise, benign mixed
tumors and complex adenomas had myoepithelial cells on cytologic exam,
demonstrating the difficulty of differentiating complex and mixed tumors by the

occurrence of myoepithelium. Allen, Prasse '

attempted to identify myoepithelial
cells in cytologic samples to differentiate complex and mixed tumors, however they
were unable to distinguish those from simple carcinomas. Also, Sontas, Yuzbasioglu
Ozturk '° identified spindle cells in 28% of simple carcinomas and 39.3% of complex

and mixed tumors, impairing the differentiation between simple, complex and mixed

tumors. Seven carcinosarcomas diagnosed on histopathology also presented
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myoepithelial cells on cytologic examination, however due to absence and/or no
identification of malignant mesenchymal component they were misinterpreted as
complex carcinoma or malignant mixed tumor.

In the present study we proposed to distinguish spindle mesenchymal cells
(probably fibroblasts) from individualized myoepithelial cells, therefore, be able to
differentiate simple carcinomas with schirrous/desmoplastic reaction from complex
and mixed tumors. We successfully identified mesenchymal cells in nine simple
carcinomas, two complex carcinomas with marked desmoplastic proliferation, and
two malignant mixed tumors containing large bands of fibrous connective tissue. Only
three simple carcinomas were misdiagnosed as complex (two) and mixed (one),
which is not desired, because simple carcinomas have worst prognosis than the
other two. Despite this, the association was reasonable and we consider these
cellular features enough to distinguish these tumors satisfactorily.

Magenta matrix was present in fourteen malignant mixed tumors (66.66%),
seven carcinosarcomas (63.64%), two benign mixed tumors (50%) and one
osteosarcoma (50%). Based on the appearance of this matrix and the types of tumor
it was found, we interpreted it as condroid/osteoid matrix.

Abundant extracellular pink and finely granular matrix throughout the
background was noted in six malignant mixed tumors (28.57%), three
carcinosarcomas (27.27%) and two benign mixed tumors (50%). This matrix was not
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present in any complex tumor. As described by Cassali, Lavalle *® and Cassali,

Bertagnolli **

we interpreted this matrix as mixoid that is abundant in mixed cell
tumors and not found in complex tumors. Consequently, the presence of this type of
matrix suggests mixed cell tumor. However we call attention to some mixed tumors

that do not have the presence of this type of matrix.
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In carcinosarcomas we interpreted the pink background as condroid/osteoid
matrix. The fibrilar pink matrix was considered unspecific for diagnosis since it was
identified in different types of tumors. It was found in mixed, complex and simple
carcinomas, as well as in osteosarcomas and in carcinosarcomas. In simple
carcinomas, this fibrilar eosinophilic matrix was interpreted as collagen bundles
(fibrous stroma). For all other types of tumors it was examined according to cytologic
elements. Cassali, Lavalle *® have previously described variable amounts of fibrous
stroma in different types of carcinoma.

In conclusion, this study allows us to consider cytologic exam as a valid
method for diagnosing malignant mammary tumors in female dogs (PPV=100%). For
benign tumors we should consider additional factors such as age, reproductive
history and macroscopic appearance of the tumor to avoid false positive (PPV=99%).
Simple carcinomas were effectively diagnosed by cytology (92.5% agreement).
Magenta matrix (condroid/osteoid) and pink matrix in the background (mixoid)
indicated mixed tumors, therefore useful in differentiating from complex tumors.
Myoepithelium in nests was found in both, complex and mixed tumors, thus not valid
for differential diagnosis. We would like to emphasize the distinction between
individualized myoepithelial cells and mesenchymal cells (probably fibroblasts). This
could help in differentiating simple carcinomas with fibrous stroma and/or
desmoplastic reaction, from complex and mixed tumors, since the former has the
worst prognosis. Taking this together, our results may improve the reliability of FNAC
as a strong diagnostic test of mammary tumors in dogs by clinicians and owners,
leading to an early diagnosis of these tumors and consequently presenting a higher

chance of cure.
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Figure legends

Fig. 1 Fine needle aspirate specimen of a mammary gland tumor from a dog.
Cytologic diagnosis was simple carcinoma. The fibrillar, pink matrix in the center was
interpreted as collagen bundle (fibrous stroma). Histopathologic evaluation was
simple carcinoma with bundles of fibrous connective tissue. Diff-Quik®, 40X.

Fig. 2 Fine needle aspirate specimen of a mammary gland tumor from a dog.
Cytologic diagnosis was simple carcinoma. Fibroblasts, connected by a fibrillar, pink
extracellular collagen matrix, are noted in the center. Cells are fusiform to stellate,
have moderate amounts of blue cytoplasm with indistinct and irregular borders.
Nuclei are ovoid to fusiform, have coarse chromatin and one or two small, rounded
nucleoli. Diff-Quik®, 40X.

Fig. 3 Fine needle aspirate specimen of a mammary gland tumor from a dog.
Cytologic diagnosis was simple carcinoma. At the center is a cluster of epithelial cells
in an acinar-like structure with a central pink secretory product. Diff-Quik®, 40X.

Fig. 4 Fine needle aspirate specimen of a mammary gland tumor from a dog.
Cytologic diagnosis was simple carcinoma. Pleomorphic epithelium predominates.
Multiple criteria of malignancy are observed, including high N:C ratio, anisokaryosis,
macrokaryosis, nuclear molding, anisonucleosis. Diff-Quik®, 40X.

Fig. 5 Fine needle aspirate specimen of a mammary gland tumor from a dog. This
sample was interpreted as complex carcinoma. Note the myoepithelial cells arranged
in nests. The stellate-shaped cells constituted the nest core. They have small-
condensed nuclei and scant amounts of cytoplasm. There are swirls of a fine, pale
pink extracellular matrix around them. Diff-Quik®, 20X.

Fig. 6 Fine needle aspirate specimen of a mammary gland tumor from a dog. This
sample was interpreted as a complex carcinoma. Note isolated myoepithelial cells.
There are several free nuclei, and a few intact cells. They are spindle, have ovoid to
cigar-shaped nuclei with scant amounts of pale blue cytoplasm. Cytoplasmic margins
are distinct and wispy. Diff-Quik®, 20X.

Fig. 7 Fine needle aspirate specimen of a mammary gland tumor from a dog. This
sample was interpreted as complex carcinoma. There were epithelial and
myoepithelial cells. Bright pale-pink, fibrillar or flocculent extracellular matrix was
seen associated or not with the nests of myoepithelial cells. In the center is a bright
pale-pink flocculent matrix. This tumor was diagnosed on histology as malignant
mixed tumor due to the presence of well-differentiated cartilage that was not found on
cytologic preparations. Diff-Quik®, 20X.

Fig. 8 Fine needle aspirate specimen of a mammary gland tumor from a dog. This
sample was diagnosed as malignant mixed tumor. Note there is abundant magenta
extracellular matrix surrounded nests of myoepithelial cells, as well as large pools in
the background. Diff-Quik®, 10X.

Fig. 9 Fine needle aspirate specimen of a mammary gland tumor from a dog. This
sample was interpreted as malignant mixed tumor. Note the fibrillar pink matrix in the
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center. This tumor was diagnosed on histology as carcinosarcoma due to neoplastic
chondrocytes. Chondrocytes were not found on cytologic evaluation of the specimen.
Diff-Quik®, 40X.

Fig. 10 Aspirate of a mammary gland tumor from a dog. Benign mixed tumor. The
sample is moderately cellular and there is abundant deeply eosinoplilic material filling
the background (mixoid matrix). Diff-Quik®, 10X.

Fig. 11 Aspirate of a mammary gland tumor from a dog. Carcinosarcoma. The
sample is highly cellular. Neoplastic cells are epithelial and mesenchymal. One
neoplastic chondrocyte is shown in the center. Diff-Quik®, 40X.

Fig. 12 Aspirate of a mammary gland tumor from a dog. Osteosarcoma. Multiple
criteria of malignancy are observed, including prominent and multiple nucleoli,
anisonucleosis, anisocytosis, anisokaryosis. Neoplastic cells are large, ovoid to
flame-shaped, have coarse chromatin clumping and prominent nucleoli. They have
eccentric and rounded nucleus and moderate amounts of deeply basophilic
cytoplasm. Diff-Quik®, 40X.

Fig. 13 Aspirate of a mammary gland tumor from a dog. Squamous cell carcinoma.
Cells are highly pleomorphic exhibiting multiples criteria of malignancy, including
anisonucleosis, macronucleosis, anisocytosis, anisokaryosis, high N:C ratio,
multinucleation. Many early stages of maturation have keratinized cytoplasm
suggesting dysplastic development. Diff-Quik®, 40X.

Fig. 14 Fine needle aspirate specimen of a mammary gland tumor from a dog. This
sample was interpreted as malignant mixed tumor. Note the large lake of extracellular
magenta matrix in the center (osteoid/condroid). This tumor was diagnosed on
histology as complex carcinoma. Diff-Quik®, 10X.

Fig. 15 Fine needle aspirate specimen of a mammary gland tumor from a dog. This
sample was interpreted as malignant mixed tumor. Nests of myoepithelial cells are
noted in the upper center, and osteoid/condroid matrix is below. This tumor was
diagnosed on histology as simple carcinoma were epithelial component only was
present. Diff-Quik®, 10X.

Fig. 16 Fine needle aspirate specimen of a mammary gland tumor from a dog.
Cytologic diagnosis was complex carcinoma. In the center is a large agglomerate of
myoepithelial cells surrounded by pale pink extracellular matrix. In the upper left is
neoplastic epithelium. This sample was diagnosed as simple carcinoma on
histopathology. Diff-Quik®, 20X.
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Table legends

Tab. 1 Comparison of cytologic and histopathologic diagnosis for the differentiation of
benign and malignant in canine mammary tumors (n=101).

Tab. 2 Comparison of cytologic and histopathologic results for 101 canine mammary
tumors.

Tab. 3 Summary of the published studies on cytologic evaluation of mammary tumors
in dogs.
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Figure 2.
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Figure 3.
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Figure 4.
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Figure 5.
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Figure 7.
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Figure 8.
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Figure 9.
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Figure 10.
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Figure 11.
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Figure 12.
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Figure 13
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Figure 14.
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Figure 15.
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Figure 16.




Tables

Table 1.

Histopathologic diagnosis

Cytologic diagnosis
Benign
Malignant
Total

Benign

Malignant
0
95
95

Total

96
101
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Table 2.

Cytologic diagnosis n Histopathologic diagnosis

8 Complex carcinoma

1 Carcinosarcoma

Complex carcinoma 20 11 Complex carcinoma

3 Malignant mixed tumor

1 Fibrosarcoma

1 Simple carcinoma

Carcinosarcoma 4 3 Carcinosarcoma

Complex adenoma 2 2 Complex adenoma

Osteosarcoma 2 2 Osteosarcoma
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Table 3.

No of Inadequate . . Diagnostic acuracy
Reference Sensitivity % Specificity %
tumors samples % %

Allen et al. (1986)

Zuccari et al. (2001)

Rocha e Tostes (2006) 9.86 80

Simon et al. (2009)

Sangha et al. (2011)
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Case Presentation

A 10-year-old Aberdeen Angus cow was presented to the Large Animal
Medicine Service at Federal University of Santa Maria Veterinary Hospital with a
history of weight loss for the past 6 months, watery diarrhea for the last 30 days,
tenesmus and fever. The owner reported the presence of Senecio brasiliensis
and described ten cattle deaths on his property during the past four years with
the cattle demonstrating similar antemortem clinical signs. On physical exam, the
cow was dehydrated and mildly febrile (101.7°F) with pale mucosae. A moderate
mature neutrophilia was noted on the CBC (17,300 cells/uL, reference interval
(RI) 4,000 — 12,000). The biochemical serum panel revealed hypoalbuminemia

(2.79 g/dL, RI 3.30 — 3.55), decreased AST activity (36 IU/L, Rl 78 — 132),
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increased GGT activity (39.98 IU/LL, Rl 6.10 — 17.40), and decreased urea
concentration (35.33 mg/dL, Rl 42.80 — 64.20). An aspirate of the liver was
submitted for cytologic evaluation (Figure 1), and liver biopsy was collected and

routinely processed for histopathology.

Cytologic Interpretation: Hepatic megalocytosis.

The cytologic sample was of low cellularity and contained hepatocytes
arranged individually and in small cohesive clusters. Hepatocytes were round to
polygonal with a centrally placed, round to slightly oval nucleus with coarse
chromatin and inconspicuous nucleoli. Cytoplasm was moderate to abundant,
and intensely eosinophilic with a finely granular bluish appearance. Markedly
enlarged hepatocytes (megalocytes) were noted admixed with normal sized
hepatocytes (Figure 1). Anisokariosis was marked with megalocytes presenting
larger nuclei (36pm in diameter) then normal hepatocytes (18um in diameter).
The background contained abundant blood. A presumptive diagnosis of
seneciosis was made based on history, clinical signs, increased serum activity of
GGT, hypoalbuminemia and the presence of megalocytosis on liver cytology.

Liver biopsy evaluation was performed concurrently and confirmed the
diagnosis. On histologic examination, there was disruption of hepatic architecture,
with abundant connective tissue and fibroblasts replacing cords and lobules.
There was biliary hyperplasia, characterized by marked bile duct proliferation,
diffuse fibrosis and numerous megalocytes mainly in periportal areas (Figure 2).
The morphologic diagnosis was biliary hyperplasia, fibrosis and megalocytosis,

consistent with pyrrolizidine alkaloid (PA) toxicosis.
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Discussion

Seneciosis is caused by the ingestion of Senecio spp. plants, which
contain PA. These alkaloids have antimitotic effects on hepatocytes that prevent
cell division but not DNA synthesis, so the nucleus enlarges while cytoplasm
increases in volume, resulting in megalocytes, the main histologic lesion (Cullen,
2007). On the anatomopathologic diagnosis of bovine chronic liver disease,
megalocytosis is a typical finding on PA toxicosis®. Some plants in Brazil have PA,
such as Senecio, Echium and Crotalaria. For this reason, the diagnosis is based
on epidemiological findings. In southern Brazil, the only plant presenting PA
which causes enzootic toxicosis is Senecio (Rissi et al., 2007). Aflatoxicosis
differential diagnosis must be done if animals consume concentrate. However,
this toxicosis is rare in bovine, because they are resistant to aflatoxins (Pierezan
et al., 2010). Senecio brasilienses poisoning is the main cause of death in adult
cattle in the southern Brazil (Rissi et al., 2007). Liver biopsy evaluation is
considered the optimal test for diagnosis of seneciosis (Craig et al., 1991; Barros
et al., 2007). In most cases, it is simple and safe, however tissue processing is
time consuming, thus impairing a rapid clinical decision. The cytologic findings of
fine needle aspiration (FNA) from the liver have not yet been reported for the
diagnosis of seneciosis. Here, we demonstrate correlation between the cytologic
and histologic findings and indicate a possible use of FNA for the rapid diagnosis
of seneciosis.

Key Words: seneciosis, liver cytology, cattle disease, plant poisoning
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Figure legends
Figure 1. Fine needle aspirate (FNA) of liver from a cow. Diff-Quik®, x40 objective.

Figure 2. Histologic section of liver from a cow. Areas of biliary hyperplasia,
fibrous connective tissue and a megalocyte (arrow). H&E, x40 objective.
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Figure 2.




CAPITULO 5 - DISCUSSAO

Em medicina veterinaria, assim como em medicina humana, a citologia
aspirativa por agulha fina (CAAF) é amplamente aceita como opg¢ado no
diagnéstico inicial de varias doencas (Sharkey e Wellman, 2011). Por ser um
meétodo rapido, minimamente invasivo e com baixo custo permite ao clinico o
diagndstico precoce para a rapida decisdo acerca da conduta terapéutica
(Ventura et al., 2012).

No caso de tumores mamarios em cadelas ainda ha certa resisténcia com
relagdo ao valor diagnéstico da CAAF, e o clinico, muitas vezes, opta pela
avaliacéo histopatologica (Magalhdes et al., 2001). A identificagdo de elementos
citolégicos que permitam maior acuracia diagnostica pode propiciar maior
confiabilidade aos clinicos na utilizagado deste teste diagndstico, e a caréncia na
literatura de tais informagdes motivou a realizagdo do primeiro artigo. Nosso
estudo apresentou sensibilidade de 100% para o diagnostico de neoplasias
mamarias malignas em cadelas, dados semelhantes foram apresentados por
Cassali et al. (2007) demonstrando a eficiéncia da CAAF como teste de triagem.
Como descrito por Cassali et al. (2011) e Cassali et al. (2012) a presenca de
uma matriz mixoide sugeriu neoplasia mista, ja que nenhum tumor complexo
apresentou este tipo de matriz. A diferenciacdo entre células mesenquimais e
células mioepiteliais permitiu diferenciar carcinoma simples com reagao
desmoplasica de tumores complexos e mistos.

O segundo artigo surgiu do grande interesse em aplicar a CAAF na clinica
médica de grandes animais, e mais ainda no diagnostico precoce de seneciose.
A auséncia total de achados citologicos nesta doenca descritos na literatura
motivou o estudo. Os achados citopatoldgicos tiveram boa correlagcdo com a
histopatologia, considerada padrdo-ouro para o diagnéstico desta enfermidade
(Craig et al., 1991; Barros et al., 2007), sendo assim a utilizacdo da CAAF pode

ser considerada um método valido e promissor para o diagndstico de seneciose.



CAPIiTULO 6 — CONCLUSOES

A citologia aspirativa por agulha fina (CAAF) € um método valido para o
diagnostico de tumores mamarios malignos em cadelas;

Nos tumores mamarios benignos informagdes sobre idade do paciente,
historico reprodutivo e aparéncia macroscopica podem auxiliar na
interpretacdo da amostra citoldgica e assim evitar falso positivo;

Carcinomas simples séo eficientemente diagnosticados pela CAAF;

A identificacdo de matriz condroide/osteoide e mixoide auxilia na
diferenciagao de tumores mistos de complexos;

Células mioepiteliais foram encontradas em tumores complexos e mistos,
portanto a presenga delas ndo auxilia na diferenciacédo destes dois tumores;

A distingdo entre células mesenquimais (provaveis fibroblastos) e células
mioepiteliais permite diferenciar carcinomas simples com reagao
desmoplasica de tumores complexos e mistos;

A CAAF mostrou-se eficiente no diagnostico de seneciose em bovinos;

Os achados citopatologicos do figado bovino na seneciose foram compativeis
com os encontrados na histopatologia.
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