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RESUMO

CORRELAGCAO DIAGNOSTICA ENTRE A CITOLOGIA ASPIRATIVA POR
AGULHA FINA E A HISTOPATOLOGIA DE TUMORES CUTANEOS E
SUBCUTANEOS EM CAES

AUTOR: Camila Benaduce Emanuelli Mello
ORIENTADORA: Dra. Cinthia Melazzo de Andrade

A pele e seus anexos cutaneos estdo sujeitos a uma variedade de alteragdes tumorais ndo neoplasicas e
neoplasicas e o exame histopatoldgico é a técnica padrdo ouro para classificar a lesdo. No entanto, 0 mesmo
requer sedacdo ou anestesia geral do paciente para colheita de material, necessidade de fixacao dos tecidos e, por
isso, exige-se maior tempo para liberagdo do diagnostico. A citologia, por sua vez, compreende o estudo das
células com o objetivo de tentar avaliar a possivel benignidade ou malignidade do espécime. A obtengdo das
amostras citolégicas € simples, rdpida, apresenta baixo custo, e, na maioria dos casos, é indolor e ndo ha
necessidade de submeter o paciente a sedacdo. Além disso, comparado a histopatologia, a liberagdo do laudo
citologico é mais rapida. Dentre as diferentes formas para a colheita ha a citologia aspirativa por agulha fina
(CAAF) a qual é amplamente utilizada na medicina veterinaria como uma importante ferramenta de triagem e
auxilio ao diagnéstico. O objetivo deste estudo retrospectivo e prospectivo foi estabelecer a concordancia
diagndstica entre a CAAF e a histopatologia para tumores cutaneos e subcutaneos em cées, a fim de determinar a
sua acuracia, bem como sensibilidade, especificidade, valor preditivo positivo (VPP) e valor preditivo negativo
(VPN) para o diagnéstico de neoplasmas. Laminas citologicas de lesdes tegumentares em cées, obtidas por meio
da CAAF, entre janeiro de 2017 a maio de 2019, arquivadas no Laboratorio de Analises Clinicas Veterinarias
(LACVET) da Universidade Federal de Santa Maria (UFSM) e, para as quais havia o respectivo exame
histopatolégico, realizado no Laboratério de Patologia Veterinaria (LPV-UFSM), foram incluidas no desenho
experimental. As laminas de CAAF foram revisadas em microscopia éptica por uma patologista clinica com trés
anos de experiéncia e sem o conhecimento do laudo histopatoldgico. As amostras foram classificadas em néo
neoplésicas (lesdes cisticas e inflamacdes) e neoplésicas, de acordo a origem celular em epitelial, mesenquimal,
de célula redonda ou tumor melanocitico e, quando possivel, nas diferentes categorias especificas e em benignos
ou malignos. Oitenta e cinco laminas de CAAF foram revisadas. Destas, 70 foram classificadas como
neoplasicas e 68 confirmadas no histopatologico. JA 15 laminas de CAAF foram classificadas como néo
neoplasicas e destas, 11 foram confirmadas pela histopatologia. Duas laminas citol6gicas receberam diagndsticos
falso positivos e em quatro diagndsticos falso negativos. A acuracia da CAAF para o diagnostico de tumores
cuténeos e subcutaneos foi de 93% (79/85). Para o diagndstico das neoplasias, a sensibilidade foi de 94,44%
(68/72), especificidade de 84,62% (11/13), VPP de 97,14% (68/70) e VPN de 73,33% (11/15). Conclui-se que a
CAAF configura-se como uma excelente ferramenta auxiliar diagndstica para tumores cutdneos e subcutaneos
em cédes. A técnica apresenta possiveis desvantagens como a obtencdo de amostras ndo diagnésticas ou de
resultados falso negativos ou falso positivos. No entanto, a CAAF apresenta elevada sensibilidade para o
diagndstico de neoplasias. Portanto, a citologia aspirativa deve ser realizada, sempre que disponivel, na rotina
veterinaria, podendo ser um aliado bastante fidedigno para a conduta imediata na abordagem clinica do paciente.

Palavras-chave: Acurécia Diagndstica. Canino. Citopatologia. Histopatologia. Neoplasma.



ABSTRACT

DIAGNOSTIC CORRELATION BETWEEN FINE NEEDLE ASPIRATION
CYTOLOGY AND HISTOPATHOLOGY OF CUTANEOUS AND SUBCUTANEOQOUS
TUMORS IN DOGS

AUTHOR: Camila Benaduce Emanuelli Mello
ADVISOR: Dra. Cinthia Melazzo de Andrade

The skin and its cutaneous adnexa are susceptible to a variety of tumoral neoplastic and non-neoplastic
injuries and the histopathology is the gold standard technique to classify the lesion. However, the histopathology
requires sedation or general anesthesia of the patient to sample collection, it is necessary to perform fixation of
the tissues, and, consequently, release the diagnosis is slower. On the other hand, the cytology comprises the
study of the cells to try evaluating if the specimen is benign or malignant. The cytology sample collection is
simple, fast, low coast, and, in most cases, painless and it is not necessary to sedate the animal. Besides that,
releasing cytological results is faster than histological results. Among the different cytological techniques to
acquire samples there is the fine needle aspiration cytology (FNAC) which is widely used and studied in
veterinary medicine as an important screening and assistant diagnosis tool. The aim of this retrospective and
prospective study was to establish the diagnostic agreement between FNAC and histopathology performed in
cutaneous and subcutaneous tumors in dogs, to determine the accuracy as well as the sensitivity, specificity,
positive predictive value (PPV) and negative predictive value (PPN) of FNAC in diagnosing cutaneous and
subcutaneous neoplasms in dogs. Cytological samples from integumentary lesions in dogs collected by FNAC,
between January 2017 and May 2019, archived in the Laboratory of Veterinary Clinical Analysis (LACVET) at
Federal University of Santa Maria (UFSM), and for those there was the respective histopathological exam,
performed at Veterinary Pathology Laboratory (LPV-UFSM), were included in the experimental design and
reviewed. Cytological samples ealuation was performed by a clinical pathologist with three years of experience
and who did not know the histopathological result. Samples were classified as non-neoplastic (cyst lesion and
inflammation) and neoplastic, according to origin cellular in epithelial, mesenchymal, round cell tumor and
melanocytic tumor. Indeed, always as possible, the neoplasms were classified in the specific categories and in
benign or malignant. Eighty-five cytological samples were revaluated. Of these, 70 were classified as neoplastic
and 68 had the diagnosis of neoplasm confirmed by histopathology. Fifteen cytological slides were classified as
non-neoplastic and, among them, 11 had the diagnosis confirmed by histopatological evaluation. In two
cytological samples, it was performed false-positive diagnoses and in four a false-negative diagnoses. Overall,
the cytology accuracy in diagnosing cutaneous and subcutaneous tumors was 93% (79/85). In diagnosing
neoplasms, the FNAC had a sensitivity of 94,44% (68/72), a specificity of 84.62% (11/13), PPV of 97,14%
(68/70) and PPN of 73.33% (11/15). In conclusion, the FNAC is an excellent diagnostic auxiliary tool for
cutaneous and subcutaneous tumors in dogs. The technique displays possible disadvantages as obtaining
cytologic samples non-diagnostic or false-negative and false-positive results. Nevertheless, the FNAC presents
very high sensitivity in diagnosing neoplastic lesions. Therefore, aspiration cytology must be performed always
as available in the clinic veterinary routine, being a strong support to prompt conduction in the clinical approach
of the patient.

Keywords: Diagnostic accuracy. Canine. Cytopathology. Histopathology. Neoplasm.



LISTA DE TABELAS

INTRODUCAO

Tabela 1 -

Critérios gerais, nucleares e nucleolares de malignidade e outros para
classificacdo de neoplasmas cutdneos e SUDCULANEOS..........ccceeververieeerrieennnnn

Tabela 1l - Critérios gerais, nucleares e nucleolares de malignidade e outros para
classificacdo de neoplasmas cutdneos e SUDCULANEOS..........cccvevvvrerrieeieesieennnn,
Tabela 2 - Estudos realizados avaliando a concordancia diagnostica da citologia ao
compard-la ao exame histopatolégico. Os trabalhos incluem lesGes
neoplasicas e ndo neoplasicas, diferentes técnicas de colheita e espécies
animais, e lesdes em diferentes SiStemas OrganiCos...........ccooevererenerenennenn
MANUSCRITO
Table1- Cytologic and histopathologic diagnoses for 85 cutaneous and subcutaneous
neoplastic and non-neoplastic tumors iN dOgS.........ccevvveveiieveere e
Table 2- Cytologic and histopathologic diagnoses for 68 cutaneous and subcutaneous
neoplasms in dogs with the respective
LOCALION. .. ettt e e
Table 2 - Cytologic and histopathologic diagnoses for 68 cutaneous and subcutaneous
neoplasms in dogs with the respective
oAt ON. ..t
Table 3- Cytologic and histopathologic diagnoses for 11 cutaneous and subcutaneous
non-neoplastic tumors in dogs with the respective location......................
Table 4 - Cytologic and histopathologic diagnoses in disagreement for 6 cutaneous

and subcutaneous tumors in dogs with the respective location..................

17

18

20

38

38

39

40



LISTA DE FIGURAS

MANUSCRITO

Figure 1 -

Figure 2 -

Fine needle aspiration cytology for 3 cutaneous samples (A: head, B: pelvic
limb; C: pelvic limb) from dogs classified as melanocytic tumors. Note the
variability presentation. The cells showed a pronounced quantity of dark-
green to black pigment (black arrow) (A), from moderate to mild (red
arrow) (B); shapes varying from spindle to rounded (orange arrow) (C).
Histopathology classified all the samples as malignant (melanoma). Diff-
QUICK, L000X. ... ettt e

Canine, fine needle aspiration cytology from a plaque lesion in the labial
commissure interpreted as malignant neoplasm of indeterminate origin. The
slide showed features of high cellularity (A). Cells displayed cytoplasm
with distinct borders and rounded shape (B) (red arrow). Karyomegalia (C)
(black arrow) and abnormal mitotic figures (D) (blue arrow) were observed.
The histopathological evaluation classified the lesion as squamous cell
carcinoma. A, Diff-quick, 200x. B, C, and D, Diff-quick,

41



INTRODUCAO

BAAF
CAAF
CAF
DNA
LACVET
N

NN
UFSM

MANUSCRITO

FNAC
PPV
PPN

LISTA DE ABREVIATURAS E SIGLAS

Bidpsia Aspirativa por Agulha Fina
Citologia Aspirativa por Agulha Fina
Citologia por Agulha Fina

Acido desoxirribonucleico

Laboratorio de Analises Clinicas Veterinarias
Neoplasico

Né&o neoplasico

Universidade Federal de Santa Maria

Fine Needle Aspiration Cytology
Positive Predective Value
Negative Predective Value



SUMARIO

1 INTRODUGAO . .....ooitiieieeeeeetee sttt ettt sttt ettt n st 12
2 MANUSCRITO ..ottt et et e e st e e st e e e st e e e snaeeenneeas 22
N 0L - Tod OSSPSR 25

Lo 100 U T { o] o 1S OPP PRSPPI 25
Materials and MELNOAS ..........ocoiiiie e 26
Cytological and histopathological samples SEIeCtion ...........cccccveveieiie i, 26
Cytological samples collection and Stain .............cccccoveieiie i 26
Cytological samples eValULIoN ...........ccccveiiiiiic e 26
Cytological ClassIfICATION...........ccviiiiiiiiie e 27
STALISTICAI ANAIYSIS. ....veiviitiieie e 27
RESUIES ... ettt et e e re e te e e e nn 27
DTS oL XS] o SO SUPPO 30

R (=T 1] 0TSSR 34
APPENTICE L.t bbbttt bbb bbbt bbb eneene s 43

3 CONCLUSAOD ..ottt 44

REFERENCIAS ..o et e e et e et e et e e et ee et e et e e s et e e e s e e es e er e s e ees e 45



12

1 INTRODUCAO

A pele, o maior 6rgdo do corpo, apresenta trés constituintes morfoldgicos: epiderme,
derme e paniculo adiposo; e os anexos cutaneos: foliculos pilosos, glandulas sebaceas e
sudoriparas (CONCEICAO; LOURES, 2016). Dentre as suas diversas funcdes estdo a
protecdo contra agressfes fisicas, quimicas e bioldgicas, imunorregulacdo e fotoprotegdo
(CONCEICAO; LOURES, 2016). Consequentemente, a mesma esta sujeita a uma variedade
de alteracdes neoplasicas e ndo neoplasicas e o exame histopatologico é empregado para
caracteriza-las e as classificar ( WERNER; WERNER, 2009; SOUZA et al., 2006).

A histopatologia é considerada a técnica padrdo ouro, pois permite a observacdo da
arquitetura tecidual, além de prover informacdes, nos casos de neoplasmas, sobre o padréo de
crescimento do tumor, caracteristica infiltrativa, presenca ou ndo de capsula, de invasdo
vascular e/ou de émbolos neoplasicos (WERNER; WERNER, 2009). Além disso, possibilita a
avaliacdo das margens cirdrgicas a fim de informar se houve completa remocéo da neoplasia
(WERNER; WERNER, 2009). No entanto, para a realizacdo do exame histopatologico ha a
necessidade de submeter o paciente a sedacdo ou anestesia geral para colheita de material, é
necessario realizar a fixacdo dos tecidos e, por isso, exige-se maior tempo para a liberacéo do
diagnostico (BARGER, 2017; WERNER; WERNER, 2009). Assim, a citologia ou
citopatologia, sobretudo a técnica de puncéo aspirativa, € amplamente utilizada e estudada na
medicina veterindria como uma importante ferramenta de triagem e auxilio ao diagnostico,
anterior ao exame histopatologico (BRAZ et al., 2016; COLETO et al., 2016; SANTANA et
al., 2016; GHISLENI et al., 2006; MAGALHAES et al., 2001).

A citologia compreende o estudo das células, por meio da avaliacdo individual das
mesmas, com 0 objetivo de identificar o tipo celular, buscar caracteristicas anormais de
nacleo e citoplasma e, assim, avaliar a provavel benignidade ou malignidade da amostra
(BURTON, 2017; MEINKOTH; COWELL, 2002). Ou seja, seu objetivo é classificar e
determinar a causa e o tipo de lesdio (GRANDI; ROCHA, 2014; RASKIN, 2016a). Nas
amostras citopatologicas ndo é possivel observar com detalhes a arquitetura tecidual
(ROSOLEM et al., 2013; MAGALHAES et al., 2001) porém, os arranjos citoldgicos das
células esfoliadas retém de forma parcial ou completa as caracteristicas de arquitetura do
tecido, o que pode auxiliar na identificacdo da origem tecidual (MASSERDOTT]I, 2006)

Na medicina veterinaria internacional, o uso da citologia como ferramenta para
triagem e auxilio ao diagndstico data da década de 80 (GRANDI; ROCHA, 2014; MENARD;
FONTAINE; MORIN, 1986), a qual pode ser utilizada em espécies animais domesticas e
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exéticas (VILALTA et al., 2016; VENTURA; COLODEL; ROCHA, 2012; MAGALHAES et
al., 2001; GUEDES et al., 2000). Clinicos gerais, dermatologistas e oncologistas sdo 0s mais
beneficiados pelo seu uso (GRACA, 2007).

Para diagnostico de lesGes cutaneas e subcuténeas, a citologia é frequentemente
utilizada, uma vez que possibilita a rapida identificacdo de alteracdes iniciais sofridas por
esses tecidos e a sua colheita é relativamente simples (MARCOS et al., 2011). O material a
ser avaliado pode ser obtido por diferentes técnicas: citologia aspirativa por agulha fina
(CAAF) ou bidpsia aspirativa por agulha fina (BAAF), citologia ndo aspirativa (CAF),
impresséo, escarificacdo ou raspado; e swab (citologia esfoliativa) (MEINKOTH et al., 2019;
MOORE, 2017; MACNEILL, 2011). As caracteristicas macroscopicas da lesdo e a sua
localizacdo sdo fatores determinantes para a escolha do método. Pdstulas, papulas, nddulos,
tumores, placas ou abscessos sdo submetidos a CAAF ou CAF, ou seja, qualquer massa
palpavel pode ser submetida a essas técnicas (SANTANA et al., 2016; MENDELSOHN;
ROSENKRANTZ; GRIFFIN, 2006).

No Brasil, 0 uso da citologia na medicina veterinaria data da década de 90 (GRANDI;
ROCHA, 2014; GUEDES et al., 2000) e a mesma vem ganhando espaco com o passar dos
anos. Um estudo retrospectivo avaliou a prevaléncia do exame citoldgico, entre 0s anos de
1994 e 2008, ao comparar 0 nimero de atendimentos com o nimero de exames realizados,
concluindo que houve incremento anual no uso da técnica, demonstrando sua utilidade em
sugerir, confirmar ou eliminar o diagndstico de diferentes afeccdes (VENTURA; COLODEL,;
ROCHA, 2012). Outro estudo retrospectivo que determinou a frequéncia de neoplasmas
cutaneos em cdes em um periodo de 10 anos (1996 — 2006), observou aumento de 88% no
envio de material para exames citologicos (ROSSETTO et al., 2009). Braz e colaboradores
(2016) estabeleceram o perfil dos exames citoldgicos colhidos por puncdo aspirativa
realizados em Campo Grande (MS), entre os anos de 2008 e 2014, e concluiram que a maioria
das amostras citoldgicas foi oriunda da espécie canina (92,2%) e do sistema tegumentar
(36,1%). Outro estudo retrospectivo também avaliou o perfil epidemioldgico dos exames
citologicos obtidos por puncdo aspirativa realizados em um periodo de 5 anos, no qual a
espécie canina foi a mais prevalente (ROSOLEM et al., 2013).

Para a realizacdo da técnica aspirativa, o veterinario individualiza a massa ou o nodulo
com uma das méaos e introduz a agulha, geralmente 0,7x25mm, ja acoplada a uma seringa de
10 ou 20 ml, no centro da lesdo. (BRAZ et al., 2016; MENDELSOHN; ROSENKRANTZ;
GRIFFIN, 2006). Posteriormente, realiza-se a aspiragdo ao ser exercida a presséo negativa na

seringa. Simultaneamente a aspiragédo, a agulha é redirecionada de trés a quatro vezes para
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ambos os lados, caracterizando o movimento de “leque”. Apos, libera-se 0 émbolo e se retira
a agulha da lesdo junto a seringa (SANTANA et al., 2016). A técnica ndo aspirativa é
semelhante a aspirativa, no entanto, a pressao negativa ndo € exercida no momento da
colheita. Nesse caso, a agulha é introduzida diretamente na lesdo, 0 que caracteriza a obtencéo
das células por capilaridade, ou a agulha é introduzida j& acoplada a seringa e com o émbolo
pressionado (MEYER, 2016). Apds o término da colheita, a agulha é desacoplada da seringa,
puxa-se 0 émbolo até o volume maximo e se acopla novamente a agulha. O bisel € voltado
para a porc¢do distal da lamina e o émbolo é pressionado para que o material seja depositado,
geralmente uma gota. Imediatamente, outra ldmina é disposta perpendicular & primeira para a
realizacdo de um deslizamento continuo até o final da lamina, caracterizando a técnica
denominada squash (MEINKOTH et al., 2019; SANTANA et al., 2016; MEYER, 2016).

As laminas obtidas sdo secas ao ar e, posteriormente, submetidas a coloragcdo. As
principais coloragdes utilizadas na rotina para as amostras citologicas sdo os corantes do tipo
Romanowsky, dentre eles o Pandtico Rapido, Wright, Wright modificado, Giemsa e May-
Grinwald-Giemsa, pois sdo rapidos, de facil execucdo e de baixo custo (MEINKOTH et al.,
2019; MOORE, 2017; GHISLENI et al., 2006). Essas técnicas proporcionam a coloracao
permanente das amostras (ROTH, 2001; MAGALHAES et al., 2001). Além disso, esses
corantes permitem a visualizagcdo, com clareza, das caracteristicas citoplasmaticas, incluindo
inclus@es, granulagdes e microrganismos, assim como critérios celulares nucleares, ou seja,
sdo suficientes para diferenciar processo inflamatério do neoplésico e avaliar critérios de
malignidade (CANIATTI et al., 2012; GHISLENI et al., 2006; MAGALHAES et al., 2001).

De forma geral, o objetivo da citologia € classificar as lesbes em: tecido normal ou
hiperplasico, lesdo cistica, inflamacdo, resposta a lesdo tecidual ou neoplasia (MEINKOHT;
COWELL; TYLER, 2019; RASKIN, 2016a; MACNEILL, 2011; MENDELSOHN;
ROSENKRANTZ; GRIFFIN, 2006). Isso permite a triagem ou, até mesmo, o diagndstico
definitivo da injdria, e possibilita o inicio imediato do protocolo terapéutico e/ou o auxilio
para a abordagem cirurgica a ser realizada (MELLO et al., 2019; DE CECCO et al., 2018;
BRAZ et al., 2016).

Os tecidos normal e/ou hiperplésicos caracterizam-se pela presenca de células com
caracteristicas uniformes de tamanho, forma, nucleo e nucléolo (RASKIN, 2016a). Na
hiperplasia, as células podem apresentar aumento na relacdo nucleo:citoplasma (RASKIN,
2016a). No entanto, a literatura também aborda que, do ponto de vista citolégico, é
praticamente impossivel a diferenciacdo entre um processo hiperplasico e o neoplasma

benigno, como por exemplo, a diferenciagdo entre hiperplasia sebacea e adenoma sebaceo
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(RASKIN, 2016a). A lesdo cistica (seroma e mucocele salivar) apresenta baixa celularidade e
baixo conteldo proteico, além de liquido e/ou material semissolido (FISHER, 2019;
RASKIN, 2016a). As reacdes a lesdo tecidual incluem: hemorragia, caracterizada pela
presenca de eritrofagocitose e/ou macrofagos contendo hemossiderina e cristais de
hematoidina; presenca de residuos proteicos no fundo da Iamina, os quais se caracterizam pela
coloracdo levemente basofilica; presenca de cristais de colesterol, os quais sdo observados
também no fundo de lamina, sendo angulares e transparentes; a necrose, caracterizada por
células apresentando contornos indistinguiveis e conteido amorfo acinzentando; e a fibrose,
caracterizada por fibrdcitos reativos concomitantes com processo inflamatério (FISHER,
2019; RASKIN, 2016a). Essas respostas a lesdo tecidual podem estar presentes de forma
concomitante em processos cisticos, inflamatorios e/ou neoplésicos (FISHER, 2019;
RASKIN, 2016a).

Os processos inflamatérios dermatolégicos podem ser divididos, a partir do tipo
celular predominante, em: neutrofilico (supurativo ou purulento), granulomatoso
(macrofagico ou histiocitico), piogranulomatoso, misto, linfoplasmocitico, plasmocitico,
linfocitico ou eosinofilico (FISHER, 2019; ALBANESE, 2017; RASKIN; 2016b; MARCOS
et al., 2011). Nos processos inflamatorios, também pode ser atribuida a caracteristica de
séptico ou asséptico, no que se refere a presenca de bactérias ou ndo, respectivamente
(FISHER, 2019). Além disso, ha a possibilidade da identificacdo de outros agentes etioldgicos
como leveduras e hifas, por exemplo (MELLO et al., 2019; THOMPSON; MACNEILL,
2017).

O diagndstico de neoplasma é feito quando o espécime observado apresenta uma
populacdo de células monomorficas sem a presenca de significativa inflamacdo
(MEINKOTH; COWELL,; TYLER, 2019; RASKIN;2016a). Apods, a partir das caracteristicas
citomorfologicas presentes, os neoplasmas cutaneos e subcutaneos podem ser classificados
em trés categorias: epitelial, mesenquimal e de células redondas (MEINKOTH; COWELL,;
TYLER, 2019; JOHNSON; MYERS, 2017). Em relacdo aos tumores melanociticos, a
classificacdo varia entre os autores, sendo que alguns os incluem na categoria citomorfologica
mesenquimal (RASKIN, 2016b), outros na categoria de células redondas (JACOCKS;
HOEPP; DeNICOLA, 2019) e outros autores os incluem em uma quarta categoria
denominada tumores/neoplasias melanociticas (ALBANESE, 2017; GHISLENI et al, 2006).
Por fim, de acordo com a presenca ou ndo de critérios de malignidade, os quais estdo descritos
na Tabela 1, os neoplasmas sdo classificados em benignos ou malignos (MEINKOTH;
COWELL; TYLER, 2019; BURTON, 2017; MEINKOTH; COWELL, 2002).
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Os critérios de malignidade devem ser avaliados na mesma populacdo celular ou seja,
de provavel mesma origem (ALBANESE, 2017; RASKIN, 2016a). Outro ponto importante é
que alguns critérios ndo se aplicam a determinados tecidos, uma vez que a binucleacdo pode
ser uma caracteristica normal para determinado tecido/6rgdo; a elevada relacdo
nacleo:citoplasma é esperada em linfocitos pequenos e maduros e nas células epiteliais
basilares, assim como osteoclastos, sdo células normalmente multinucleadas, por exemplo
(RESSEL, 2018). O patologista clinico deve ter conhecimento dessas particularidades ao
avaliar e interpretar os critérios de malignidade presentes em uma amostra citologica. Além
disso, € importante salientar que, sempre que possivel, a avaliagdo desses critérios deve ser
realizada na objetiva de 40x, uma vez que a imersdo (1000x) pode superestima-los
(MEINKOTH; COWELL, 2002). A classificacdo de uma amostra como maligna faz-se a
partir do momento em que se observam 3 critérios ou mais na maioria das células presentes
em uma amostra (MEINKOTH; COWELL; TYLER, 2019). Atencdo especial deve ser dada
aos critérios nucleares, visto que alteracdes classificadas como gerais estdo mais sujeitas aos
efeitos da inflamacdo, por exemplo, o que pode levar ao diagndstico errbneo de neoplasia
(RASKIN, 2016a; GHISLENI et al., 2006).

De acordo com a literatura, os neoplasmas epiteliais podem ser classificados em:
papiloma, carcinoma de células escamosas, neoplasias cutaneas epiteliais
basilares/tricoblastoma, adenoma sebaceo, epitelioma sebaceo, carcinoma sebaceo,
adenoma/adenocarcinoma da glandula perianal, adenoma da glandula de meibdmio,
adenocarcinoma glandular apocrino do saco anal, adenoma/adenocarcinoma da glandula
ceruminosa, adenoma/adenocarcinoma, tumores do foliculo piloso, tumores das glandulas
sudoriparas, carcinomas cutaneos metastaticos e carcinomas indiferenciados (FISHER, 2019;
ALBANESE, 2017; RASKIN; 2016b). As neoplasias mesenquimais em: fibroma,
fibrossarcoma, mixoma, mixossarcoma, tumor de parede perivascular, tumor de bainha de
nervo periférico, sarcoma anaplasico com células gigantes, lipoma, lipossarcoma,
hemangioma, hemangiossarcoma e sarcoma indiferenciado (RASKIN, 2016b; FISHER, 2019;
SILVA et al., 2007). As neoplasias de células redondas sdo classificadas em: histiocitoma,
sarcoma histiocitico, histiocitose reativa, mastocitoma, plasmocitoma, linfoma cutaneo, tumor
venéreo transmissivel ou neoplasia redonda de origem indiferenciada (JACOCKS; HOEPP;
DeNICOLA, 2019; RASKIN, 2016b). E, por fim, neoplasias/tumores melanociticos
(ALBANESE, 2017; GHISLENI et al., 2006).
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Tabela 1 - Critérios gerais, nucleares e nucleolares de malignidade e outros para classificagdo de neoplasmas

cutaneos e subcutaneos.

(continua)

GERAIS

Caracteristicas Citomoforlogicas a microscopia

Hipercelularidade

Amostra caracterizada por marcada quantidade de células esfoliadas.
Esse padrdo pode ser subjetivo entre avaliadores. Além disso, o tecido
submetido a colheita de material deve ser levado em consideracao,
uma vez que, por exemplo, linfonodos e lesdes inflamatorias tendem a
esfoliar um grande nimero de células.

Pleomorfismo

Células apresentando formas e tamanhos diversos, e variacdo na
maturacao celular

Macrocitose

Células de dimensdes aumentadas em relacdo ao tamanho normal

Anisocitose

Diferenca de tamanho entre as células

Elevada relacéo
nucleo:citoplasma

Células apresentando pouco citoplasma em relacdo a quantidade de
nucleo, devido ao aumento do tamanho nuclear. Indicam, geralmente,
pobre diferenciacéo celular.

Variagdo na relacéo
nlcleo:citoplasma

Alteracdo a ser avaliada na mesma populacédo celular. Sugere alteracao
na sincronia de maturacao celular.

Vacuolizagdo
perinuclear

Vacuolos claros localizados ao redor do nucleo. Caracteristica
importante nos carcinomas de células escamosas.

NUCLEARES

Caracteristicas Citomoforldgicas & microscopia

Mudltiplos nucleos

Células apresentando dois ou mais ndcleos, resultado da divisdo
nuclear sem divisdo celular. A presenca de nlcleos em ndmero impar
deve ser avaliada.

Anisocariose

Diferenca de tamanho e forma entre os ndcleos. Anisocariose em uma
mesma célula também deve ser avaliada.

Macrocariose
(cariomegalia)

Nucleo de grandes dimensdes, o qual pode ser, até mesmo, maior que
outras células de mesma origem.

Nucleo irregular

Nucleos de formas variadas, por vezes denominados angulares

Amoldamento
nuclear

Forma nuclear anormal consequente do rapido crescimento celular e
perda da inibicdo por contato. Quando um nucleo desloca outro ndcleo
na mesma ceélula para a periferia da célula ou quando uma célula
desloca o nacleo da célula adjacente

Cromatina grosseira

Cromatina distribuida de forma desigual

Figuras de mitose
atipicas

Alinhamento anormal dos cromossomos. As mitoses observadas nao
sdo caracteristicas das fases profase, metafase, anafase e teléfase.

Micronucleos

Mesma célula apresenta mdltiplos nuacleos pequenos devido a
amplificacdo do DNA

Ndcleo satélite

Nucleo pequeno, localizado préximo a outro nicleo de dimensdes
maiores em uma mesma célula.

Fragmentagéo
nuclear

Mesma célula apresentando multiplos fragmentos nucleares devido a
degeneracéo celular.

Hipercromasia

Nucleo apresentando cromatina escura em relacdo a cromatina das
outras células de mesma origem.
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Tabela 1 - Critérios gerais, nucleares e nucleolares de malignidade e outros para classificagdo de neoplasmas cutaneos e

subcutaneos.

(concluséo)
NUCLEOLARES Caracteristicas Citomoforldgicas @ microscopia
Nucléolos Nucléolos grandes e visiveis na objetiva de 40x. Por vezes, 0S mesmos

proeminentes

sdo tdo evidentes que podem ser observados na objetiva de 10x. Em

amostras fracamente coradas, os nucléolos podem se tornar mais
proeminentes e ocasionar uma interpretacdo erronea de malignidade
caso o avaliador ndo identifique esse artefato de técnica.

Anisonucledlise Diferenca de tamanho e forma entre os nucléolos na mesma célula e

entre as células de mesma origem

Nucléolos maltiplos | Dois ou mais nucléolos na mesma célula. A presenca de nucléolos em

numero impar também deve ser avaliada

Nucléolos irregulares | Nucléolos apresentando alteracdo na forma, também denominados de

nucléolos angulares/pleomorficos/fusiformes.

Macronucléolo Nucléolo de grandes dimensdes, evidente.

Pseudoestratificacdo | Caracteristica a ser avaliada nas células colunares que, em condicGes

nuclear normais, apresentam um nucleo basal. Nessa situacdo, a posicdo do
nacleo varia, apresentando-se em varios planos e acima da posi¢do
basal.

OUTROS Caracteristicas Citomoforldgicas a microscopia

Canibalismo Observa-se atividade fagocitica de uma célula a qual, em condicGes

normais, ndo a realiza. H4 uma célula neoplésica fagocitando outra
célula neoplasica

Emperipolese Célula neoplésica fagocitando uma célula inflamatoria

Perda da adesdo
celular

Caracteristica importante para amostras de origem epitelial, na qual,
em situacdes de normalidade, as células apresentam-se unidas entre si.
Tal caracteristica sugere diminuicdo ou perda da diferenciacao celular
por alteracbes nas moléculas de adesdo e, provavelmente, esta
relacionada com migracdo das células neoplasicas.

Fonte: Meinkoth; Cowell; Tyler, 2019; Burton, 2018; Raskin, 2016a; Meléndez-Lazo, 2015; Fischer et al., 2010;
Meinkotk; Cowell, 2002.

Estudos avaliando a concordancia diagnostica da citologia com a histopatologia estdo
ilustrados na Tabela 2. Pode-se observar que, dos 12 trabalhos citados, em 7 a concordancia
foi superior a 80%, exemplificando a importancia e utilidade da citologia na medicina
veterinaria. Além da avaliacdo da acuracia diagnostica, alguns trabalhos calcularam a
sensibilidade e especificidade da citologia para o diagnostico de neoplasia. No estudo
realizado por Magalhdes e colaboradores (2001), a sensibilidade diagnostica foi de 86,6%,
seja para amostras colhidas por meio da CAAF, impressdo e/ou esfoliacdo. No estudo
realizado por Ghisleni e colaboradores (2006), a partir de massas cutaneas e subcutaneas em
cées e gatos e colhidas por meio da CAAF, a sensibilidade foi de 89,3% e especificidade de

97,9%. Simeonov (2010), utilizando a citologia aspirativa em les6es tegumentares em cées,
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encontrou valores de sensibilidade e especificidade de 90,47% e 97,22% respectivamente.
Para Braz e colaboradores (2016), a concordancia entre CAAF e 0 exame histopatoldgico para
neoplasmas cutaneos e subcutaneos de caes foi de 69,9%, ao considerar diagnosticos idénticos
entre as duas técnicas. No entanto, a eficacia foi para 91,91% ao avaliar somente a
diferenciacdo entre tumores neoplésicos e ndo neoplasicos.

Dentre as desvantagens apresentadas pela citologia ha a possibilidade de as amostras
ndo serem diagnosticas devido a baixa celularidade, auséncia de material, marcada necrose
e/ou contaminacdo sanguinea (GHISLENI et al., 2006; GRACA, 2007; ROTH, 2001). Outra
desvantagem pode ser a marcada presenca de células inflamatorias, as quais podem mascarar
e/lou dificultar a identificacdo de células neoplasicas, assim como células epiteliais e
mesenquimais podem sofrer hiperplasia ou displasia devido a presenca do processo
inflamatorio (JOHNSON; MYERS, 2017; CANIATTI et al., 2012; MAGALHAES et al.,
2001). Outra desvantagem a ser citada é o fato de que, na maioria dos casos de neoplasmas de
origem mesenquimal, o exame citoldgico possibilita o diagnostico genérico de sarcoma e ndo
a classificacdo especifica do tipo celular (GHISLENI et al., 2006; MEINKOTH; COWELL,
2002). A classificacdo das amostras citologicas neoplésicas em uma das quatro categorias
citomorfoldgicas pode ndo ser possivel em alguns casos, porém, a avaliagdo da presenca de
critérios de malignidade deve ser realizada, uma vez que a identificacdo do processo como
maligno ja pode auxiliar no manejo do paciente (DE CECCO et al., 2018; MEINKOTH;
COWELL, 2002).

Resultados satisfatorios na citologia dependem, dentre diversos fatores, da obtencédo de
amostras de qualidade, a qual é determinada pelo uso da técnica de colheita e preparacdo
(coloracdo) adequadas (MOORE, 2017; ROTH, 2001). Massas de grandes dimensdes, por
exemplo, devem ser puncionadas em diferentes areas para que as possiveis variabilidades
presentes na mesma lesdo possam ser identificadas, uma vez que areas de inflamacéo e
necrose podem estar concomitantes em neoplasmas de grandes dimensdes (MEINKOTH,;
COWELL, 2002). Além disso, caso um cdo apresente mais de uma lesdo tumoral, todas
devem ser submetidas a colheita de material, pois nem sempre serdo lesbes/patologias iguais
(BRAZ et al., 2016; ROSSETTO et al., 2009; SOUZA et al., 2006). A comunicacdo eficiente
entre o clinico e o patologista clinico que realizard a leitura e interpretagdo da amostra
tambem é fundamental para o bom resultado do exame citologico (GRACA, 2007,
MENARD; FONTAINE; MORIN, 1986). Esta comunicagio compreende o conhecimento da
historia clinica, das caracteristicas macroscopicas, localizacdo e evolugdo da leséo
(JOHNSON; MYERS, 2017).



20

Tabela 2 - Estudos realizados avaliando a concordancia diagnostica da citologia ao compara-la ao exame
histopatoldgico. Os trabalhos incluiram les6es neoplésicas e ndo neoplésicas, diferentes técnicas de colheita e
espécies animais, e lesdes em diferentes sistemas organicos.

Autores Ano Espécie(s) Técnica(s) de Local(is)da  Tipo(s) Concordancia
Colheita Lesdo de lesdo Diagnostica
Céo, gato
Guedes et ! " CAAF ou . . 0
al. 2000 caprino, povmo impressao Diversos Ne NP 83,3%
e equino
Roth 2001 Cée e gato CAAF Figado N e NP 60,1%
Magalhdes 5, Céo CAAF, Impressao iy, oot N 85,3%
etal. e escarificacdo
Ghisleniet 2006  Cho e gato CAAF Cutaneae o \p 90,9%
al. subcutanea
Simeonov. 547 Ciio CAAF Cutaneae o \p 88,7%
subcutanea
Caniatti et 2012 Céo Escarificacdo Cavidade N e NP 86,2%
al. nasal
. . 98,2%, 98,1% e
Bonfanti et 2015 Cio CAAF, C:AF, Cavidade N 91.8%
al.# impresséo Oral ;
respectivamente
0 0,
Bonfantiet ot CAAF, CAF, Cavidade N 95'%‘; 25’/6 ne
al.# impressao Oral 2079
respectivamente
Coletoetal. 2016 Céo CAAF Cutaneae o \p 67%
subcutanea
Brazetal. 2016 Céo CAAF Cutanea e N 69,9%
subcutanea
Cutanea,
vumusak, Céo CAAF subcutanea, N 86,06%
Kutsal Tumores de
anexos
Ku et al. 2016 Céo e gato CAAF e imprint Linfonodos N 77,2%

N: neoplésica; NN: ndo neoplésica; #mesmao trabalho; *pele, cavidades nasal, bucal e genital, glandula maméria,
tecido linfoide, cavidade abdominal, figado, tecido 6sseo, bexiga, testiculo; +: ndo especificados.

A importancia da citologia estd no seu uso como ferramenta de triagem e auxilio
diagnostico de diversas afeccdes, facilitando o planejamento cirlrgico e/ou auxilio ao
protocolo terapéutico (BRAZ et al., 2016; COLETO et al., 2016). O exame citolégico também
pode ser utilizado com o intuito de acompanhar terapias e pode sinalizar quando hé alteracdes
em condigdes infecciosas e/ou inflamatorias (MOORE, 2017; MENDELSOHN;
ROSENKRANTZ; GRIFFIN, 2006). Sua metodologia caracteriza-se por ser de fécil
execugdo, requerer 0 uso de poucos materiais, ser minimamente invasiva, segura, n&o
necessitar de sedacdo e/ou anestesia do paciente na maior parte dos casos, apresentar baixa
incidéncia de complicagdes e ter um baixo custo financeiro (BARGER, 2017; BONFANTI et
al., 2015; VENTURA; COLODEL; ROCHA, 2012; GHISLENI et al., 2006; ROTH, 2001). A
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qualidade do diagndstico pode ser excelente e rapida, permitindo o inicio imediato do
tratamento (BARGER, 2017; THOMPSON; MACNEILL, 2017; JOHNSON; MYERS, 2017;
ROSOLOEM et al., 2013; MENDELSOHN; ROSENKRANTZ; GRIFFIN, 2006).

Na rotina do Laboratério de Andlises Clinicas Veterinarias (LACVET) do Hospital
Veterinario Universitario (HVU) da Universidade Federal de Santa Maria (UFSM), a
citologia por agulha fina, tanto pela técnica aspirativa quanto pela ndo aspirativa, passou a ser
realizada a partir de 2008, sendo evidente o incremento da solicitacdo deste exame por parte
dos medicos veterinarios ao longo dos anos. No entanto, um estudo avaliando a acuracia deste
exame a partir das amostras obtidas em nosso laboratério ainda ndo foi realizado. Neste
contexto, espera-se determinar a concordancia entre a citologia aspirativa, realizada no
LACVET, e o exame histopatologico de lesbes tegumentares (cutaneas e subcutaneas)
neoplasica e ndo neoplasicas em caes a fim de contribuir para maior confiabilidade da técnica

para o auxilio diagndéstico e conduta terapéutica da rotina hospitalar.
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2  MANUSCRITO

Os resultados deste trabalho encontram-se na forma de manuscrito, o qual serad
submetido para a revista Veterinary and Comparative Oncology. As normas da revista podem

ser conferidas no site: https://onlinelibrary.wiley.com/journal/14765829.
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Abstract

The aim of this retrospective and prospective study was to establish the diagnostic
agreement between fine needle aspiration cytology (FNAC) and histopathology performed in
cutaneous and subcutaneous tumors in dogs, to determine accuracy as well as sensitivity and
specificity of cytology in diagnosing cutaneous and subcutaneous neoplasms. Positive and
negative predictive values in diagnosing neoplasms were also performed. Cytological samples
from cutaneous and subcutaneous tumors in dogs collected by FNAC, between January 2017
and May 2019, for which there were the respective histopathological exam were included.
The slides were reviewed by a clinical pathologist with 3 years of experience and who did not
know the histopathological diagnosis. Eighty-five samples met the inclusion criteria. Of these
samples, 70 were neoplastic (68 true-positive and 2 false-negative) and 15 samples were non-
neoplastic by cytology (11 true-negative and 4 false-negative). The cytology had an accuracy
of 93% (79/85); in diagnosing neoplasm the cytology had 94.44% (68/72) of sensitivity,
84.62% (11/13) of specificity; 97.14% (68/70) and 73.33% (11/15) of positive and negative
predictive values, respectively. The FNAC is as an excellent auxiliary diagnostic tool due to
its very high sensitivity in diagnosing cutaneous and subcutaneous neoplasms. Therefore,
aspiration cytology must be performed always as possible in the veterinary clinic routine.

Keywords: diagnostic correlation, canine, cytopathology, histopathology, neoplasm.

Introduction

The skin and its cutaneous adnexal are susceptible to a variety of neoplastic and non-
neoplastic injuries and the histopathological exam is the gold standard technique to classify
the lesion.!® However, histopathology requires sedation or general anesthesia of the patient to
sample collection, it is necessary to perform fixation of the tissues, and, consequently, release
the diagnosis is slower.!#

Cytology comprises the study of the cells to try to identify the cytomorphological
category, searching nucleus and cytoplasm features and, thereby, evaluate if the specimen is
benign or malignant.>® Cytology sample collection is simple, fast, low coast, and, in most
cases, painless and it does not require sedation.”® Among the different techniques to acquire
the samples, there is the fine needle aspiration cytology (FNAC), which is widely used and
studied in veterinary medicine as an important screening tool and assistant diagnosis.®14. In
our lab routine, the cytology, especially the FNAC, is a recent technique being performed
since 2008, and an increasing demand is evident. However, until now, none study was

performed using these samples.
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The aim of this retrospective and prospective study was to establish the diagnostic
agreement between FNAC and histopathological examination performed in cutaneous and
subcutaneous tumors in dogs attending in the Veterinary Hospital (HV) of Federal University
of Santa Maria (UFSM) diagnostic routine, in order to determine accuracy, as well as
sensitivity, specificity, positive predictive value (PPV) and negative predictive value (PPN) of
FNAC in diagnosing cutaneous and subcutaneous neoplasms.

Materials and methods

Cytological and histopathological samples selection

Cytological samples collected by FNAC between January 2017 and May 2019,
referred to cutaneous and subcutaneous tumors in dogs, archived in the Laboratory of
Veterinary Clinical Analysis (LACVET) at UFSM, wich have the respective histopathological
exam were included and reviewed. Histopathological analysis was performed in the
Laboratory of Veterinary Pathology (LPV-UFSM) according to the International Histological
Classification from World Health Organization (WHO) and by Meuten.'® In this study, the

samples were from dogs of different breeds, ages, and both genders.

Cytological samples collection and stain

In our lab routine, cytological samples collection is performed by residents in clinical
pathology or by pos-graduated students. Therefore, the cytological samples collection was
performed by vets who made the first cytological evaluation and choose the best method to
perform the collection. The aspiration cytology is performed by vets who are doing this daily.
The cytological slides were stained with Diff-Quick.

Cytological samples evaluation

Cytological samples revaluation was performed by a clinical pathologist with three
years of experience and who did not know the histopathological diagnosis. To evaluate
cellularity, cellular type and presence of cellular arrangements, the low-power magnification
(10x objective) was assessed.'® Then, the 40x objective was used to identify cytoplasmic and
nucleus features and malignant criteria.® If the cytology sample was suggestive of an
inflammatory process, oil immersion (100x objective) was used to improve infectious agents
recognition, as well as for samples in which it was necessary to identify cytoplasmic granules

or pigments. Poorly preserved, poorly cellular or hemodiluted samples were interpreted as
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non-diagnostic and were excluded from the statistical analysis. Before conducting this study,

a cytologic table (appendice 1) was prepared to describe the slides.

Cytological Classification

Samples were classified as neoplastic or non-neoplastic. Cystic lesions, response to
tissue injury and inflammation were non-neoplastic. Inflammatory patterns were classified as:
1) neutrophilic/suppurative/purulent, pyogranulomatous, = macrophagic/granulomatous,
lymphocytic/lymphoplasmacytic/plasmacytic, mixed or eosinophilic. 2) septic or nonseptic,
3) chronic or acute.!’*® Cutaneous and subcutaneous neoplasms were classified according to
cytomorphological characteristics in epithelial, mesenchymal, round cell tumors or
melanocytic tumors and, whenever as possible, between the specific categories and benign or
malignant.®16.18-19

To reading and interpreting cytological slides, information about breed, age and
animal gender, even as macroscopic features and evolution of the lesion were searched in the
patient’s files at the Veterinary Hospital (HV-UFSM), as well as blood count exams,
biochemistry profile and imaging exams, whenever available. The site of the lesions was
described according to the anatomic location present in the animal’s files. In this study, tumor

means any cutaneous swelling, neoplastic or non-neoplastic.

Statistical Analysis

The cytological diagnosis was compared to the histopathological diagnosis
(considered the gold standard) to determine FNAC accuracy in diagnosing cutaneous and
subcutaneous tumors.?%-2! Sensitivity, specificity, PPV and PPN in diagnosing neoplasm were
also made.?2! The sensitivity, specificity, PPV, and PPN values were classified as low if
<70%, moderate if >70% and <80%, high if >80% and <90% and very high if > 90%.
Statistical analysis was conducted using Microsoft Excel 2013.8

Results

In this study, 92 samples met the inclusion criteria. During microscopic revision, 7
samples were excluded because displayed only blood contamination. The diagnostic
correlation was determined for 85 samples and are summarized in Table 1. Histopathological
diagnoses from 7 samples excluded were: cavernous hemangioma cutaneous (1),
hemangiosarcoma (3), fibrosarcoma (1), perivascular wall malignant tumor (1) and

adenocarcinoma metastasis to skeletal muscle (1).
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The cytological diagnoses of 68 neoplasms, according to specific classification,
biological behavior and histopathological results are described in Table 2. The diagnosis of
lesions classified correctly as non-neoplastic are described in Table 3. Through cytology it
was possible to classify 67 samples according to tissue origin.

Nineteen samples were classified by cytomorphology as epithelial. Cytologically,
perianal gland neoplasms (n=7) were characterized by high cellularity, showing trabecular
and pavement cell arrangement, finely granular cytoplasm, round to oval nucleus located
centrally and peripherally, single to double round prominent nucleolus and binucleation.
Sebaceous epitheliomas (n=7) presented moderate to high cellularity, characterized by basal
epithelia following, sometimes, groups of well-differentiated sebocytes. The sample classified
as trichoblastoma in cytology, was characterized by small and large basilar epithelial groups
with high nuclear to cytoplasmic ratio. Squamous cell carcinomas (SCC) (n=2) were
characterized by a moderate to a high amount of squamous epithelial cells showing
cytoplasmic and nuclear maturation asynchrony, concurrently with many neutrophils. In the
sebaceous carcinoma diagnosed by cytology, besides the high cellularity and malignant
criteria observed, the cytoplasm showed, sometimes, vacuolization, which was interpreted as
suggestive of sebaceous differentiation.

In mesenchymal neoplasms (n=21), malignant classification was misdiagnosed in one
case in which a hemangioma by cytology was diagnosed as a hemangiosarcoma by
histopathology. In this case, the sample showed a moderate amount of spindle cells with
fusiform/elongated to round aspect with no sufficient malignant criteria for suggesting
sarcoma. The hemangioma confirmed by histopathology, in cytology presented a low amount
of elongated to round cells sometimes with cytoplasmic vacuoles, beyond pronounced blood
contamination and erythrophagocytosis. Leyomiomas (n=2) were characterized by a moderate
to high amount of fusiform/elongated cells, arranged in bundles and showing elongated and
uniforms nucleus. Extracellular matrix was also observed. Aggregates of adipocytes with a
clear background showing fat droplets and few erythrocytes were seen in the lipoma sample.

Thirteen mesenchymal neoplasms were classified generically as sarcomas. Cytological
samples were characterized by a high amount of cells with fusiform, round to pleomorphic
aspect, disposed individualized and in small clusters, sometimes with storiform cell
arrangement, showing malignant criteria and moderate to pronounced amount of extracellular
matrix. It was possible to perform the specific diagnosis of the type of sarcoma in 3 samples.
Osteosarcoma and chondrosarcoma samples revealed a marked amount of pleomorphic cells.

In the osteosarcoma specimen, most cells displayed plasmacytic appearance and deep blue
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cytoplasm. In the chondrosarcoma sample, it was observed pronounced extracellular matrix.
In these 2 cases, radiographic exams were characterized by bone lysis in their respective
locations. A moderate amount of pleomorphic and isolated cells, characterized by multiple
round to angular and pronounced nucleolus, as well as karyomegaly, anisocytosis and
anisokaryosis were observed in the hemangiosarcoma sample.

The cytology was able to classify correctly all the round cell tumors (n=21). Mast cell
tumors samples (n=19) were characterized by moderate to high cellularity, represented by
well differentiated mast cells with variable amount of typical cytoplasmic granules. Among
the samples, the amount of eosinophilic infiltrate, reactive fibroblasts and collagen strands it
was variable. In 4 mast cell tumor samples, it was possible to recognize marked malignancy
criteria such as anisocytosis, macrocytosis, macrokaryosis, anisokaryosis, macronucleoli, and
multiple nucleoli. Both histiocytomas showed a marked amount of round cells, sometimes
binucleated with reniform and peripheric nucleus. Anisocytosis, anisokaryosis, small and
mature lymphocytes infiltrate and background slide slightly basophilic were also observed.

The 6 samples classified as melanocytic tumors by cytology were confirmed by
histopathology regarding tissue origin and the biological behavior (determined as malignant).
Cytological specimens in these cases revealed moderate to a high amount of cells in different
shapes presenting slightly to a marked quantity of dark-green to black fine intracytoplasmic
granules (Figure 1). Among the samples, only 1 was located in the axillary region showed
marked malignancy criteria in cytology.

There is 1 case in which the histogenisis could not be determined by cytology and the
sample was classified as malignant neoplasia of uncertain origin. Slide was characterized by
marked amount of cells showing round shape and arranged as individuals cells or smalls
groups of cells. Many malignancy criteria were observed: macrokaryosis, anisokaryosis,
anisocytosis, increased nuclear-to-cytoplasmic ratio, nuclear molding and typical and
abnormal mitotic figures (Figure 2). Histopathology confirmed the malignancy and classified
as SCC.

The samples classified correctly by cytology as non-neoplastic (n=11) are showed in
Table 3. Sebaceous hyperplasia by histopathology but pyogranulomatous inflammation by
cytology was considered in agreement because both injuries are non-neoplastic.

Results in disagreement are in Table 4. In the false-negative results (n=4) the sample
classified as eccrine carcinoma by histopathology displayed a low amount of dysplastic
epithelial cells, marked infiltrate of neutrophils and some macrophages in cytology. Because

of this, the specimen was interpreted as purulent inflammation and cellular dysplasia due to
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the inflammation. In the case of tricholemoma, the cytology was characterized only by
suppurative (septic) inflammatory pattern. As well as trichoepithelioma and infundibular
keratinizing acanthoma showed in cytology moderate to marked amount of anucleated
keratinized squamous epithelial cells, keratin bars and, sometimes, ghost cells. Due to this, the
specimens were interpreted as follicular cyst.

Regarding the false-positive (n=2), the sample diagnosed by histopathology as focal
adnexal dysplasia showed in cytology moderate cellularity of basilar epithelial concurrent
with groups of sebocytes and thus classified as sebaceous epithelioma. Lastly, the other false
positive sample showed a moderate population of columnar to polygonal to cuboidal
epithelial cells, sometimes presenting palisade arrangement or as individuals plus purulent
inflammation. Due to this, the sample was classified as adnexal tumor, however, by
histopathology it was diagnosed as pyogranulomatous inflammation.

The cytology accuracy in diagnosing cutaneous and subcutaneous tumors in dogs was
93% (79/85). To diagnose neoplasms, the FNAC showed sensitivity of 94.44% (68/72),
specificity of 84.62% (11/13), PPV of 97,14% (68/70) and PPN of 73.33% (11/15).

Discussion

Aspiration cytology is a simple, fast and low coast proceeding available in veterinary
routine for evaluating cutaneous and subcutaneous tumors.*%# This technique is useful in
differentiating neoplastic and non-neoplastic tumors, as well as in establishing histogenisis
and biological behavior.891116-19

Overall, diagnosing cutaneous and subcutaneous epithelial neoplasms is easy to
perform by cytology.® Neoplasms classified as perianal gland tumors displayed features as
described.® It is important to highlight that the benign cytologic appearance of this tumor
does not reflect its possible malignancy.>?? Then, is difficult to classify the biological
behavior in cytology.®?? Therefore we should not establish biological behavior in this type of
tumor. Despite the difficulty to differentiate between gland perianal adenoma and carcinoma
by cytologic examination, FNAC is extremely useful to perform a specific diagnostic of this
gland neoplasm regarding its tissue origin.

The SCC diagnosis may be challenging by cytology because of the frequent presence
of inflammatory infiltrate, making it difficult to realize if epithelial dysplasia is neoplastic or
due to inflammation.'?3 Although 2 SCC samples had shown an inflammatory pattern in
cytology, the high cellularity of dysplastic squamous epithelial cells provided the correct

diagnosis. The degree of differentiation of SSC can be well, moderate or poor.?* This
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characteristic influences in cytologic appeareance? and may explain why it was not identified
the tissue origin of the neoplasm classified just as malignant neoplasm of indeterminate
origin. However, to correctly classify a tumor as neoplastic and malignant is already of great
value to help treatment considerations®® Sebaceous neoplasms were properly diagnosed due
to their characteristic cytological appearance?® in this study.

Of the 5 benign mesenchymal neoplasms diagnosed by cytology, 4 were interpreted
correctly about benignity and specific cellular origin classification. Cytological features
associated with the location of the tumors® enable make this diagnosis. In the case of
hemangiosarcoma by histopathology but classified as hemangioma by cytology, the absence
of malignant criteria in the analyzed sample allowed the mistaken diagnosis. Although there
are cytological aspects described in the literature about both neoplasms® its diagnosis is a
challenge. We believe these are one of the few neoplasms where cytology has limited
diagnostic value.

According to the literature and based in our cytological routine, the lipoma is one of
the most prevalent subcutaneous neoplasms in dogs,®?°>? but just one case was found in this
study. There are other studies reporting a few cases of this neoplasm to be sent to
histopathology.®? Because of its benign characteristic, the surgical excision and submit for
histopathological examination, in most cases, is not performed® and may justify the few
samples.

In 13 of the 21 malignant mesenchymal neoplasms, it was only possible to realize a
general classification of sarcoma. Cytology in this type of neoplasm often does not allow
perform specific classification about the cellular type, but just about tissue origin and
biological behavior. %4228 Then, histopathology is extremely important to confirm the tissue
origin, the malignancy and to establish the specific classification.**?3 However, the correct
interpretation about the tissue origin and the biological behavior, which was performed in this
study as well as in similar studies,®?® may help regarding therapeutic conduct decision.**

Although osteosarcoma and chondrosarcoma are not neoplasms of integumentary
origin, the dogs sent to the veterinary hospital displayed masses/swelling visible in the
neoplasm location and therefore, samples were submitted to cytology. Cytological features
described about these neoplasms associated with the injury location and radiographic
exams”%?8 were able to provide the specific sarcoma classification. The osteosarcoma
classified just as sarcoma by cytology, showed lysis and bone proliferation at the 11° rib by

radiographic exam. However, only a sarcoma diagnosis was performed. The cytological
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features observed and the experience time of the evaluator may be influenced the choice for
this diagnosis.

Cytology is an excellent diagnostic tool in round cell tumors.®®3° The agreement
observed in this study was also described by other authors.®*%-*? Round cell tumors are
characterized by high amounts of exfoliated cells in cytology. %2 Indeed, the diagnosis is
mainly based on cellular morphology because the architectural pattern is not an important
criteria.®3! Thus, in these type of tumors the FNAC most of the time is sufficient in
diagnosing the neoplasm.53!

Regarding mast cell tumors it is well established the high sensitivity of cytology
mainly due to the presence of the characteristic cytoplasmic granules observed in the mast
cells.®?530-32 |n our cytological routine, we used Diff-quick stain, which is a Romanowsky
stain. According to the literature this type of stain may difficult the diagnosis of mast cell
tumor due to problems in the intensity of granule staining.’> However, this problem was not
found in this study. The high cytological diagnostic sensitivity in identifying mast cell tumors
is extremely useful and important since it is one of the integumentary neoplasms most
frequent in dogs.326:33-34

Histopathological evaluation confirmed the 6 cytological diagnoses of melanocytic
tumors. Classify this neoplasm as benign or malignant may be difficult by cytology.* Some
melanomas may mimic melanocytomas, which makes the histopathology necessary before
deciding the therapy.®>%¢ In cytology, the 6 melanocytic tumors showed among them
morphological variability, however, all the cases received a histopathological diagnoses of
melanoma. The tumor location is an important factor in dog’s prognosis,®’- as well as the site
and the cytology pleomorphism degree are used to determine biological behavior 3%
However, based on literature®®-3" and in the 6 cases observed, we believe that cytological
samples suggestive of melanocytic tumors should be interpreted as potentially malignant. The
histopathological evaluation and/or other diagnostics methods are able to define the biological
behavior.®-3 This interpretation by FNAC should be performed independently of the tumor
location and cytologic characteristics.3"-8

Regarding false-negative diagnoses and samples characterized by blood
contamination, some factors may have contributed to these results. One of them is the
possibility of the cytologic slide representative of the lesion that could allow the correct
diagnosis has not been archived. This exemplify how important is to make and to send more
than one slide to cytological evaluation.'®% Besides that, in 6 samples that displayed just

blood cells, 4 were classified by histopathological evaluation in the group of sarcomas. These
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neoplasms may exfoliate a few or none cells due to immersion in large amounts of
collagenous material 5230

In 4 false-negative results, 3 samples received the histological diagnosis of adnexal
tumor neoplasms. Keratinocytes and keratin debris with a few amounts of basilar epithelial
cells are observed in hair follicle neoplasms by cytology.®'* However there is no
standardization to performed cytologic diagnostic of these tumors.}*3® The differentiation
between a follicular cyst and a hair follicle tumor by cytology is usually challenging.}*%¢ In
the specimen classified as a follicular cyst by cytology and as a trichoepithelioma by
histopathologoy, basilar epithelial cells were not observed.

Inflammatory infiltrate was the only alteration observed by cytology in the sample
characterized as tricholemoma by histopathology. According to the records of the patient, this
lesion was ulcerated, which may explain inflammation and the negative result since an
inflammatory process may difficult diagnosis of neoplasms by cytology.®?3%° Focal adnexal
dysplasia by histopathology showed characteristics of sebaceous epithelioma by cytological
evaluation.'**° Possibly the cellularity overestimated regarding the sample may explain the
mistaken diagnosis of neoplasm.

The sample classified by cytology as an adnexal tumor received the histological
evaluation of pyogranulomatous dermatitis. According to the patient’s clinical history, there
was purulent secretion in the lesion. Possibly the inflammatory process allowed epithelial
cells exfoliation, which were observed in moderate amount in cytology accompanied by
pyogranulomatous inflammation. The histopathology notes tissue architecture* and, in this
case, probably allowed to classify the epithelial component as normal. In cytology, we are
able to assess individual cells that, sometimes, present arrangements that resemble the tissue
architecture®, allowing a mistaken neoplasm diagnosis.

The diagnostic accuracy of FNAC in this study was of 93% and it is very high.2.
Ghisleni et al.® had found 90.1% accuracy when evaluated 243 cutaneous and subcutaneous
masses in dogs and cats obtained by FNAC. Simeonov?® established 88.7% of agreement
between FNAC and histopathology in 278 samples from cutaneous and subcutaneous lesions
in dogs. Braz et al.*° ascertain 86.6% of accuracy in 99 samples of canine cutaneous
neoplasms obtained by aspiration cytology and swab. The cytology accuracy for
integumentary tumors may be considered high to very high. Factors related to good specimen
quality, skills in the sample acquisition (which is represented, in our lab routine, by the fact
that the clinical pathologist perform the collection and evaluation cytological sample), as well

as pathologist knowledge and experience, are very important to these results. Access to
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clinical history and to the macroscopic features of the lesion are also very important during
slides evaluation. We believe that these factors were crucial regarding the results of this study.

Considering the diagnosis of neoplasms, the FNAC showed 94.44% of sensitivity and
84.62% of specificity. The sensitivity is very high and the specificity is high®, being similar to
the previous studies®?. The number of samples (n=85) may be considered one of the study
limitations, since there is a low number comparing to similar studies.®>?>4% In our hospital
routine, sending the biopsy sample for histopathological examination is limited to the owner’s
choice, which may explain the number of cases. Sending samples to private laboratories or
cytological slides that were not archived but there was the histopathology and, therefore, were
not included in the study, may also explain the total cases.

Cytological samples not diagnostics due to the presence of just blood cells or absence
of cells is one of the disadvantages the technique'®!? Possible causes are an inadequate
collected sample, poorly staining of the slides and low skill of who is getting the sample.1012
In the cytological routine, specimen not able to help the diagnosis is a reality. However, we
may consider that, in most of the time, the samples will be viable to allow an initial screening
and suggesting a diagnosis.®®

The cytology is mainly employed as a screening diagnostic tool.*#! Screening tests are
used before gold standard exam performing®® and the main purpose is to identify in the right
way the animals true positivies.34%41 In our cytological routine, these patients are those
suffering of neoplasms.®1340-41 |n these cases, diagnostics tests presenting high sensitivity and
PPV are preffered.?° Our study displayed these results ratifying the FNAC diagnostic utility
and importance.

In summary, our results strongly indicate that FNAC is an excellent diagnostic
auxiliary tool for cutaneous and subcutaneous tumors in dogs in our hospital routine. Non-
diagnostic samples as well as false-negative results due to inflammation or false-positive
results are possible disadvantages of the technique. Nevertheless, the FNAC presents high
sensitivity in diagnosing cutaneous and subcutaneous neoplasms. Besides that, there is a
feature of this study regarding our cytological routine which may be also responsible for these
results: cytological sample collection performed by a clinical pathologist. Thereby, aspiration

cytology must be performed always as available in the veterinary clinic routine.
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Table 1 Cytologic and histopathologic diagnoses for 85 cutaneous and subcutaneous neoplastic and
non-neoplastic tumors in dogs.

Histopathologic diagnosis
Cytologic diagnosis Total
Neoplastic Non-neoplastic

Neoplastic 68 2 70
Non-neoplastic 4 11 15
Total 72 13 85

Table 2. Cytologic and histopathologic diagnoses for 68 cutaneous and subcutaneous neoplasms in
dogs with the respective location.

Location Cytologic Diagnoses Histopathologic diagnoses
Perineum (3) Gland perianal tumor (3) Hepatoid gland adenoma (3)
Perineum (4) Gland perianal tumor (4) Hepatoid gland carcinoma (4)

Supra orbital (1) Trichoblastoma (1) Trichoblastoma (1)

Thorax (1) Sebaceous epithelioma (1) Sebaceous adeno(r111§1 and hyperplasia
Neck (1) Sebaceous epithelioma (1) Sebaceous epithelioma (1)
Dorsal cervical (1) Sebaceous epithelioma (1) Sebaceous erz]plthellom_a and sebaceous

yperplasia (1)
Ventral cervical (1) Sebaceous epithelioma (1) Seaceous iplthellom_a and sebaceous
yperplasia (1)
Pelvic limb (2) Sebaceous epithelioma (2) Sebaceous epithelioma (2)
Ear (1) Sebaceous epithelioma (1) Sebaceous epithelioma (1)
Eyelid (1) Meibomian gland neoplasm (1) Meibomian epithelioma (1)
Thoracic limb (1) Squamous cells carcinoma (1) Squamous cells carcinoma (1)
Inguinal (1) Squamous cells carcinoma (1) Squamous cells carcinoma (1)
Neck (1) Sebaceous carcinoma (1) Apocrine carcinoma (1)
Lip (1) Malignant neoplasm of undetermined origin _
Q) Squamous cell carcinoma (1)
Vulva (2) Leyomioma (2) Leyomioma (2)
Thorax (1) Lipoma (1) Lipoma (1)
Abdomen (1) Hemangioma (1) Hemangioma (1)
Ventral (1) Hemangioma (1) Hemangiosarcoma (1)
Inguinal (1) Hemangiosarcoma (1) Hemangiossarcoma (1)
Mamma (1) Sarcoma (1) Mixosarcoma (1)
Thorax (1) Sarcoma (1) Osteosarcoma (1)
Pelvic limb (1) Osteosarcoma (1) Osteosarcoma (1)
Thoracic limb (1) Chondrosarcoma (1) Chondrosarcoma (1)
Lips (1) Sarcoma (1) Fibrosarcoma (1)
Abdominal (1) Sarcoma (1) Peripheral nerve sheath tumor (1)
Thorax (1) Sarcoma (1) Peripheral nerve sheath tumor (1)

Plevic limb (1) Sarcoma (1) Peripheral nerve sheath tumor (1)
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Tabela 2. Cytological and histopathological diagnoses for 68 cutaneous and subcutaneous neoplasms

in dogs with the respective location.

Location Cytologic Diagnoses Histopathologic diagnoses
Ventral cervical (1) Sarcoma (1) Peripheral nerve sheath tumor (1)
Jaw (1) Sarcoma (1) Periosteal mandibular fibrosarcoma

€9)

Abdomen (1)

Sarcoma (1)

Perivascular wall tumor malignant (1)

Ventral cervical (1)

Sarcoma (1)

Hemangiosarcoma/granulation tissue

€9)

Prepuce (1)

Sarcoma (1)

Hemangiosarcoma/vascular
hemartroma (1)

Scrotum (1)

Sarcoma (1)

Hemangiosarcoma (1)

Left pelvic limb (1)

Sarcoma (1)

Fibrosarcoma (1)

Thorax (2) Mast cell tumor (2) Mast cell tumor (2)
Thorax (1) Mast cell tumor (1) Mast cell tumor (1)
Vulva (1) Mast cell tumor (1) Mast cell tumor (1)
Scrotum (2) Mast cell tumor (2) Mast cell tumor (2)
Trunk (1) Mast cell tumor (1) Mast cell tumor (1)
Pelvic limb (2) Mast cell tumor (2) Mast cell tumor (2)

Prepuce (2)

Mast cell tumor (2)

Mast cell tumor (2)

Next to penis (1)

Mast cell tumor (1)

Mast cell tumor (1)

Scrotum (3)

Mast cell tumor (3)

Mast cell tumor (3)

Niple (1) Mast cell tumor (1) Mast cell tumor (1)
Abdomen (2) Mast cell tumor (2) Mast cell tumor (2)
Tail (1) Mast cell tumor (1) Mast cell tumor (1)

Thoracic limb (1)

Histiocitoma (1)

Histiocitoma (1)

Lips (1) Histiocitoma (1) Histiocitoma (1)
Head (1) Melanocytic Tumor (1) Melanoma (1)
Pelvic limb (2) Melanocytic Tumor (2) Melanoma (2)
Pelvic limb (1) Melanocytic Tumor (1) Amelanotic melanoma (1)
Nail bed (1) Melanocytic Tumor (1) Melanoma (1)

Left thoracic mama region (1)

Melanocytic Tumor (1)

Melanoma (1)

*The number in parentheses indicates the number of cases for each diagnostic.
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Table 3. Cytologic and histopathologic diagnoses for 11 cutaneous and subcutaneous non-neoplastic
tumors in dogs with the respective location.

Location Cytologic diagnosis Histopathologic diagnosis
;Ii'::%rauc Pyogranulomatous inflammation Multifocal pyogranulomatous dermatitis
Head (face) Pyogranulomatoys mflammaﬂon/ reactive Foliculitis/furunculosis
fibroplasia
Abdomen Mixed inflammation/chronic Lymphoplasmocytic inflammation
Head Pyogranulomatous inflammation Sebaceous gland hyperplasia
Head Follicular/epidermic cyst Multifocal dermoid cyst
Neck Follicular/epidermic cyst Multifocal dermoid cyst
IIE%\;?(; Pyogranulomatous inflammation Pyogranulomatous dermatitis
Head Neutrophilic inflammation Apocrine cyst
Ear Plasmacytic and macrophagic Leproid granuloma

inflammation by Mycobacterium sp.
Pelvic limb Pyogranulomatous inflammation Furunculosis/Lick granuloma
Collagenous nevus with follicular keratosis

Scapula Follicular/epidermic cyst )
and furunculosis areas

Table 4. Cytologic and histopathologic diagnoses in disagreement for 6 cutaneous and subcutaneous
tumors in dogs with the respective location.

Location Cytologic Diagnosis Histopathologic Diagnosis
Vulva Suppurative inflammation Tricholemoma

Digit Purulent inflammation Eccrine carcinoma
Thorax Follicular/epidermic cyst Trichoepithelioma
Digit Sebaceous epithelioma Focal adnexal dysplasia
Interdigital Adnexal tumor Piogranulomatous dermatitis

Dorsolateral Follicular cyst Infundibular keratinizing acanthoma
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Figure 1 Fine needle aspiration cytology for 3 cutaneous samples (A: head, B: pelvic limb; C:
pelvic limb) from dogs classified as melanocytic tumors. Note the variability presentation.
The cells showed a pronounced quantity of dark-green to black pigment (black arrow) (A),
from moderate to mild (red arrow) (B); shapes varying from spindle to rounded (orange

arrow) (C). Histopathology classified all the samples as malignant (melanoma). Diff-quick,
1000x.
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Figure 2. Canine, fine needle aspiration cytology from a plaque lesion in the labial
commissure interpreted as malignant neoplasia of indeterminate origin. The slide showed
features of high cellularity (A). Cells displayed cytoplasm with distinct borders and rounded
shape (B) (red arrow). Karyomegalia (C) (black arrow) and abnormal mitotic figures (D)
(blue arrow) were observed. The histopathological evaluation classified the lesion as
squamous cell carcinoma. A, Diff-quick, x200. B, C, and D, Diff-quick, 1000x.



Appendice 1

RG: Breed: Age: Gender:

Lesion:

Diagnosis:

Cellularity Low () Moderate () High ()

Cells Epithelial () Mesenchymal () Discrete ()
Pleomorphic()
Individualized () Small groups () Large groups ()

Arrangement Pavement () Papillary () Acinar ()
Trabecular () Palisade () Perivascular ()
Honeycomb () Storiform ()

Citoplasm

Amount Scarce () Moderate () Abundant ()
Borders Distinct () Poorly distinct () Indistinct ()
Desmosomes () Cilia ()
Shape Round () Oval () Spindle ()
Fusiform () Stellate () Pleomophic ()
Columnar () Polygonal () Cuboidal ()
Color Clear () Mild basophilic () Moderate basophilic ()

Deep basophilia ()

Pigment/other Basophilic () Azurophilic () Black-green ()
Vacuoles () Signet ring () Finely granular ()

Nucleus Round () Oval () Reniform ()
Irregular () Naked () Anuclear ()
Central () Peripheral ()
Basal () Perinuclear vacuolization ()

Chromatin Condensed ( ) Coarse () Reticular ()
Granular ()

Nucleoli Inconspicuous () Small () Prominent ()
Single () Multiple ()
Round () Oval () Angular ()

Criteria

Anisocytosis Mild () Moderate () Pronounced ()

Anisokaryosis Mild () Moderate () Pronounced ()

Anisonucleolisis Mild () Moderate () Pronounced ()

Macrokaryosis () Macronucleous () Macrocytosis ()

Ratio N:C Low () Moderate () High ()

Canibalism ()

Binucleation ()

Multinucleation ()

Nuclear molding ()

Emperipolesis ()

Mitotic figures

Tipical () 40x

Abnormal () 40x

Eosinophilic amorphous

material

0

Erithrofagocytosis ()

Fat ()

Collagenous fibers

0

Leukofaghocytosis
0

Cholesterol crystal

O

Clear background ()

Basophilic proteinaceous

0

Hematoidin crystal ()

Hematic background ()

Hemosiderin ()

Necrosis ()
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3 CONCLUSAO

A partir da analise dos dados obtidos é possivel concluir que a citologia aspirativa
realizada no laboratério de Analises Clinicas Veterinaria (LACVET) do Hospital Veterinario
(HV) da Universidade Federal de Santa Maria (UFSM) apresenta elevada sensibilidade para o
diagndstico de neoplasmas tegumentares na espécie canina, fato que corrobora com outros
estudos ja realizados. Ainda, a citologia concordou com a histopatologia em todos os
diagnosticos de mastocitoma. Esse dado € de extrema importancia, uma vez que esse
neoplasma é o tumor tegumentar mais frequente na espécie canina em nossa regido.

Em relacdo as outras categorias citomorfoldgicas, pode-se concluir que a citologia é de
grande valia para o diagnostico de neoplasias epiteliais. Para os neoplasmas mesenquimais,
mesmo que a classificacdo especifica ndo seja possivel na maioria dos casos, a citologia
possibilita a identificacdo da origem tecidual e sua diferenciagdo em benigno ou maligno,
auxiliando de forma répida a escolha na conduta terapéutica. Os tumores melanociticos, por
sua vez, devem ser interpretados como potencialmente malignos, independentemente de sua
localizacdo e de sua sugestiva aparéncia citologica benigna.

O sucesso da avaliacdo citologica depende de vérios fatores: conhecimento sobre
caracteristicas macroscopicas da lesdo, histérico clinico, informacGes sobre raca, idade e sexo
do paciente, amostras de qualidade e a pratica do citologista. A obtencdo de amostras de
qualidade, por sua vez, depende da escolha correta da técnica de colheita de acordo com as
caracteristicas macroscopicas da lesdo assim como adequada coloracdo das amostras. Em
nossa rotina laboratorial, a realizacdo da técnica aspirativa por parte dos residentes em
patologia clinica, 0s quais executam esta tarefa diariamente, é um importante fator para a
obtencdo de amostras de qualidade e contribuiu para os resultados obtidos neste estudo.

Portanto, a citologia por puncédo aspirativa deve ser utilizada, sempre que disponivel,
na rotina veterinaria como primeira op¢do diagnostica, sobretudo como técnica de triagem,
para lesdes tumorais cutdneas e subcutaneas em cées, afim de classifica-las como neoplésicas
ou ndo. Nossos resultados demonstram que ha alta confiabilidade para esta técnica realizada
no LACVET da UFSM.
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