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RESUMO

Nodulos de tireoide sdo uma condicao clinica prevalente, principalmente
na populacdo feminina. Nas Ultimas décadas, em funcdo do avan¢co e maior
disponibilidade dos métodos de imagem, houve um aumento da incidéncia de
nodulos tireoidianos, na maioria dos casos diagnosticados incidentalmente.

A ultrassonografia tem papel fundamental na caracterizacdo dos nédulos
ao apontar critérios suspeitos de malignidade, avaliar os linfonodos cervicais
adjacentes, guiar a puncao aspirativa com agulha fina (PAAF) e realizar o
seguimento pds-operatério. Multiplos sistemas de classificagdo surgem na
tentativa de homogeneizar a avaliagdo, aumentar a predicdo de malignidade e
orientar condutas. O Colégio Americano de Radiologia (American College of
Radiology, ACR), baseando-se em outros sistemas de classificacdo ja
largamente utilizados e consolidados como o Breast Imaging Reporting and Data
System (BI-RADS) para avaliacao de n6dulos mamarios, criou o Thyroid Imaging
Reporting and Data System (TI-RADS) para nédulos de tireoide. A partir de cinco
caracteristicas ecograficas (composicao, ecogenicidade, forma, margem e focos
ecogénicos) estabelece um sistema de soma de pontos para estes achados e
cria cinco categorias (TI-RADS 1 ao TI-RADS 5).

Se espera uma relagéo linear entre o escore de pontuacdo do ACR TI-
RADS e as taxas de malignidade. Estudos recentes demonstram reducdo das
taxas de PAAF, de forma segura, ao aplicar esta classificacdo. Validar escores
ultrassonograficos aumenta a aplicabilidade clinica destes sistemas de
pontuacao e torna a abordagem conservadora mais segura.

No presente estudo, analisamos retrospectivamente 1390 nodulos de

pacientes que realizaram PAAF na Unidade de Tireoide do Hospital de Clinicas.
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Destes, foram excluidos 346 nédulos que ndo tinham imagens disponiveis para
classificacdo. Dos 1044 nodulos analisados, 924 (88,6%) foram em mulheres e
a média de idade da amostra foi de 56 + 18,5 anos. Em relac&o as caracteristicas
ultrassonograficas: a) composicdo - a maioria dos nédulos eram mistos (592;
56,7%), seguidos pelos nodulos solidos (438, 42%); b) ecogenicidade - a maioria
(776, 74%) é isoecogénico; c) forma — grande parte deles mais largos que altos
(1006, 96,4%); c) margens lisas em 800; 76,6%; d) focos ecogénicos - somente
76 nodulos (7,2%) apresentaram focos ecogénicos puntiformes. Quanto as
dimensodes, a média do maior didametro dos nodulos avaliados foi de 2,8 cm. Ao
classificarmos nas categorias, a maioria dos nédulos foi ACR TI-RADS 2 (524,
50,2%). Seguindo as recomendacfes do ACR TI-RADS, 730 (69,9%) dos
nodulos ndo se enquadrariam nos critérios de PAAF.

Os dados ultrassonograficos foram correlacionados com a analise
citopatolégica através do Sistema Bethesda de classificacdo e com o diagndstico
anatomopatoldgico nos 183 casos submetidos a cirurgia. A taxa de malignidade
teve relacdo linear com a classificacdo ACR TI-RADS, sendo maior nos
pacientes com ACR TI-RADS 5 (35; 41,1%) e menor nos pacientes com ACR TI-
RADS 2 (4; 0,7%). A taxa de falsos negativos foi de 2,3% (17 nédulos). Ressalta-
se, no entanto, que quando individualizados estes casos, quase metade (47,0%)
permaneceriam em seguimento com avaliagdes ultrassonogréficas, segundo as
recomendacdes do ACR TI-RADS.

Ainda, ao analisarmos a performance do ACR TI-RADS, o valor preditivo
negativo da nossa amostra foi similar ao de outros estudos, com melhor
desempenho nos valores de especificidade e acuracia, possivelmente

relacionado ao maior tamanho da amostra. As limitacdes do estudo foram
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principalmente relacionadas ao desenho retrospectivo do estudo (classificacdo
foi realizada através de imagens estaticas e perda de um grupo de pacientes que
nao tinha a imagem disponivel) e por analisar pacientes submetidos a PAAF,
gue por si pertencem ao subgrupo que apresenta maior risco de malignidade.
Em suma, nosso estudo permitiu observar que com a implementacéao do
ACR TI-RADS ha uma reducao significativa no nimero de PAAF, mantendo bons
niveis de especificidade e acuracia. Além disso, a taxa de falsos negativos foi
similar a classificagdo da American Thyroid Association (ATA), até entdo
utilizada para a indicacdo de PAAF no servico. Desse modo, a implementacao
do ACR TI-RADS na pratica clinica deve ser encorajada, uma vez que reduzira

a realizacéo de procedimentos desnecessarios.
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ABSTRACT

Thyroid nodules are a prevalent clinical condition, especially in the female
population. In recent decades, due to the advance and greater availability of
Imaging methods, there has been an increase in the incidence of thyroid nodules,
in most cases diagnosed incidentally.

Ultrasonography has a fundamental role in the characterization of the
nodules by pointing out suspicious malignancy criteria, assessing the adjacent
cervical lymph nodes, guiding fine needle aspiration (FNA) and performing
postoperative follow-up. Multiple classification systems appear in an attempt to
homogenize the evaluation, increase the prediction of malignancy and guide
conduct. The American College of Radiology (ACR), based on other classification
systems already widely used and consolidated as the Breast Imaging Reporting
and Data System (BI-RADS) for evaluation of breast nodules, created the Thyroid
Imaging Reporting and Data System (TI-RADS) for thyroid nodules. Based on
five echographic characteristics (composition, echogenicity, shape, margin and
echogenic foci), it establishes a point sum system for these findings and creates
five categories (TI-RADS 1 to TI-RADS 5).

A linear relationship between the ACR TI-RADS score and malignancy
rates is expected. Recent studies demonstrate a reduction in FNA rates, safely,
when applying this classification. Validating ultrasound scores increases the
clinical applicability of these scoring systems and makes the conservative
approach safe.

In the study, we retrospectively analyzed 1390 nodules from patients who
underwent FNA at the Thyroid Unit of Hospital de Clinicas. Of these, 346 nodules

that did not have images available for classification were excluded. Of the 1044
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nodules analyzed, 924 (88.6%) were in women and the average age of the
sample was 56 * 18.5 years. Regarding ultrasound characteristics: a)
composition - most nodules were mixed (592; 56.7%), followed by solid nodules
(438, 42%); b) echogenicity - the majority (776, 74%) is isoecogenic; c) shape -
most of them wider than tall (1006, 96.4%); c) smooth margins at 800; 76.6%; d)
echogenic foci - only 76 nodules (7.2%) presented punctiform echogenic foci. As
for the dimensions, the average of the largest diameter of the nodules evaluated
was 2.8 cm. When classifying in the categories, most of the nodules were ACR
TI-RADS 2 (524, 50.2%). Following the recommendations of ACR TI-RADS, 730
(69.9%) of the nodules would not meet the FNA criteria.

The ultrasound data were correlated with the cytopathological analysis by
the Bethesda System of classification and with the anatomopathological
diagnosis in the 183 cases submitted to surgery. The rate of malignancy was
linearly related to the ACR TI-RADS classification, being higher in patients with
ACR TI-RADS 5 (35; 41.1%) and lower in patients with ACR TI-RADS 2 (4; 0.7%).
The false negative rate was 2.3% (17 nodules). It is noteworthy that when these
cases are individualized, almost half (47.0%) would remain in follow-up, with
ultrasound assessments, according to the ACR TI-RADS recommendations.

Still, when analyzing the performance of the ACR TI-RADS, the negative
predictive value of our sample was similar to that of other studies, with better
performance in the specificity and accuracy values, possibly related to the larger
sample size. The limitations of the study were mainly related to the retrospective
design of the study (classification was performed through static images and loss

of a group of patients who did not have the image available) and by analyzing
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patients undergoing FNA, which in itself is a subgroup that presents increased
risk of malignancy.

In summary, our study allowed us to observe that with the implementation
of ACR TI-RADS there is a significant reduction in the number of FNA,
maintaining good levels of specificity and accuracy. In addition, the false negative
rate was similar to the classification of the American Thyroid Association (ATA),
until then used for the indication of FNA in the service. Thus, the implementation
of ACR TI-RADS in clinical practice should be encouraged, as it will reduce the

performance of unnecessary procedures.
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1 - INTRODUGCAO

1.1N6dulos de tireoide

Noédulos de tireoide sdo uma condicdo prevalente, principalmente em
mulheres. O aumento das taxas de detec¢do nas ultimas décadas coincide com
a evolucado dos métodos de imagem, que se tornaram mais sensiveis e mais
disponiveis. De fato, 19 a 67% dos nodulos sédo diagnosticados através de
métodos de imagem, em muitos casos de forma incidental (Horvath, et al. 2009;
Grant, et al. 2015; Choi SH, et al, 2014; Kim MJ, et al 2008; INCA 2017). Antes
da disponibilidade dos métodos de imagem, a maioria das neoplasias
tireoidianas eram diagnosticadas devido a sintomas compressivos, massas
visiveis ou nédulos palpaveis para a realizacdo de biopsias. Secundariamente
a esse aumento de deteccdo dos nddulos de tireoide, houve também um
aumento da incidéncia de cancer de tireoide, com aumento importante da
incidéncia de microcarcinomas, onde as taxas de deteccdo passaram de 14%
em 1995 para 56% dez anos apés (Ahn, et al. 2014).

Apesar do cancer da tireoide ser considerado o mais comum da regido da
cabeca e pescoco e a principal neoplasia endocrinolégica, a taxa de malignidade
dos ndédulos de tireoide é baixa, variando entre 1,2% e 16%, se mantendo estavel
ao longo dos anos apesar do aumento da prevaléncia dos nédulos (Horvath, et
al. 2009; Grant, et al. 2015; INCA 2017).

Estudos mostram uma maior incidéncia de cancer de tireoide em paises
com maior poder econémico (Vacarella, S. et al. 2015). Nos Estudos Unidos, as
curvas de incidéncias sdo correlacionadas com a densidade de

endocrinologistas e de ultrassonografia cervical nos diferentes estados. Alguns
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estudos, inclusive destacam um sobrediagnostico de cancer de tireoide, que
tende a se perpetuar e aumentar ao longo do tempo. (Udelsman, R. 2014).

A estabilidade das taxas de mortalidade ao longo das décadas e o
conhecimento que o diagndstico de uma neoplasia maligna tem extensas
implicacdes clinicas e psicologicas para o paciente, devem ser ponderadas
frente ao atual uso das ferramentas diagnosticas. Além disso, deve-se ponderar
0 uso de estratégias terapéuticas agressivas para uma doenca até entdo

indetectavel e por vezes indolente (Udelsman, R. 2014. Panato, C. et al 2019).

1.2Ultrassonografia na avaliagcdo dos nddulos de tireoide

Aproximadamente 19 a 68% dos noddulos sdo detectados por
ultrassonografia (US) (Cooper DS, et al. 2016). Assim, a US tem papel
fundamental no manejo destes pacientes ao: a) caracterizar os nodulos de
tireoide e linfonodos e apontar critérios suspeitos de malignidade; b) guiar
puncao aspirava com agulha fina (PAAF) para coleta de material citolégico; c)
avaliar o seguimento pds-operatorio nos pacientes que realizaram procedimento
cirargico.

Os principais achados de imagem avaliados ao estudo de US s&o: a)
tamanho, que € avaliado através da mensurac@o do nédulo em trés eixos, com
dois eixos axiais e um eixo longitudinal; b) forma, que é avaliado no plano axial,
comparando-se altura e largura, sendo o nédulo medido paralelamente e
perpendicularmente ao feixe de ultrassom e classificado em mais alto que largo
ou mais largo que alto; c) ecogenicidade, que se refere a “cor”, ou refletividade
do nodulo em relacéo ao tecido tireoidiano adjacente, sendo hiperecogénicos,

agueles com maior refletividade, isoecogénicos similares, hipoecogénicos
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menos refletivos e muito hipoecogénicos, que tem ecogenicidade muito menor e
similar & musculatura adjacente. Esta categoria também inclui anecoicos, que
correspondem a nodulos completamente cisticos e que nao apresentam
nenhuma refletividade; d) composicéo, que descreve o componente interno do
nodulo, a presenca de componente de tecido mole ou liquido e a propor¢cao de
ambos, sendo que os soélidos sdo formados por tecido mole, podendo apresentar
até 5% de componente liquido, os mistos sado formados por conteudo soélido e
liquido e os cisticos séo formados por conteido completamente liquido. H4A uma
outra categoria de nddulos, que sdo os nddulos espongiformes, que sao nédulos
constituidos por pequenos cistos agrupados, que lembram o aspecto de uma
esponja molhada, pelo Iéxico proposto pelo ACR, este componente deve ocupar
pelo menos 50% do nddulo; €) margens, que é definida pela caracteristica com
a interface do tecido adjacente intra ou extra tireoidiano, sendo que margens
lisas tem interface gradual, lobuladas ou irregulares quando h&a angulacao ou
lobulacdo do nédulo em relacdo ao tecido adjacente ou extensdo extra
tireoidiana, quando ha clara invasdo de estruturas adjacentes, sendo
patognomoénica de malignidade; f) focos ecogénicos, que sdo areas de maior
ecogenicidade do nodulo, sendo as macrocalcificacbes ou calcificacbes
periféricas de facil caracterizacdo. O maior desafio desta categoria é a distin¢ao
dos focos coldides de focos ecogénicos puntiformes, em outros |éxicos
denominados como microcalcificagbes. Focos coldides sdo pequenos focos
ecogénicos com reverberacdo posterior, formando uma espécie de cauda de
cometa ou uma forma de “V” em sua porgao posterior e sdo um sinal de

benignidade associado ao colbide e encontrados em nédulos com componente
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cistico. Ja focos ecogénicos puntiformes sao focos menores que 1mm, que nao
apresentam reverberacao posterior (Tesser, F. et al. 2018; Grant, E. et al. 2015;).

Os critérios de imagem mais sugestivos de malignidade sé&o nodulos
sélidos, hipoecogénicos, mais altos que largos, com margens
lobuladas/irregulares/extensao extra glandular e presenca de microcalcificacoes.
O conjunto destes critérios permite definir quais nodulos apresentam maiores
riscos de malignidade e, desse modo, tem indicagdo para prosseguimento da
investigacao (Horvath, et al. 2009; Haugen, et al. 2016).

O modo Doppler colorido na avaliagdo de nédulos de tireoide foi muito
utilizado enquanto haviam evidéncias que a presenca de vascularizacao central
teria relacdo com malignidade. No entanto, estudos posteriores descreveram
que a taxa de benignidade e malignidade é similar em ndédulos com
vascularizacdo central (Frates, M. et al. 2003) e que a combinacédo de estudo
Doppler associado aos parametros em escala de cinza teve pior desempenho
gue estes ultimos avaliados isoladamente (Moon, H. et al. 2010).

A mensuracao da rigidez do nodulo através de técnica de elastografia,
onde softwares avaliam a capacidade de deformacé&o dos tecidos com as ondas
de ultrassom — tecidos com maior celularidade e consequentemente maior
chance de malignidade sdo menos deformados - surgiu recentemente. As
sociedades cientificas ainda indicam a elastografia como técnica complementar
aos achados em escala de cinza e ndo como um substituto (Gharib, H. et al.
2016). No entanto, alguns autores afirmam que esta técnica seria um preditor
independente de malignidade e o uso concomitante com US em escala de cinza

seria adjuvante, aumentando a sensibilidade e especificidade no diagndstico,
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podendo ser incluida como perspectiva futura na avaliacdo dos nédulos (Park,

AY. et al. 2015).

1.3 Sistemas de Classificacdo de Nodulos Tireoidianos

Existem vérios sistemas de classificacdo de ndédulos de tireoide, que se
baseiam no tamanho e em padrdes ultrassonograficos dos nédulos para predizer
risco de malignidade e orientar condutas.

O sistema da American Thyroid Association (ATA) inclui um atlas de
caracteristicas ultrassonogréficas usadas para classificar os nédulos em cinco
padrées: 1 — benigno, nédulos cisticos onde a PAAF ndo é recomendada; 2 —
muito baixa suspeita, ndédulos cisticos, espongiformes ou que ndo preenchem
caracteristicas de maior risco e a PAAF é considerada se n6dulos maiores que
2,0 cm; 3 — baixa suspeita, compreendem nodulos isoecogénicos ou
hiperecogénicos, parcialmente cisticos e sem caracteristicas consideradas
suspeitas (microcalcificagbes, margens irregulares, focos ecogénicos ou forma
mais alto que largo) e a PAAF é recomendada se maiores que 1,5 cm; 4 —
suspeita intermediaria, compostos por nédulos hipoecogénicos, solidos, com
margens lisas e sem caracteristicas consideradas suspeitas, tem PAAF
recomendada se maiores que 1,0 cm; 5 — alta suspeita, categoria formada por
nodulos soélidos ou mistos, com componente solido hipoecogénico e com pelo
menos uma caracteristica suspeita, tem PAAF recomendada se maiores que 1,0
cm (Haugen, BR. et al. 2015). Este sistema de classificagdo, usado como o
padrao para indicacdo de PAAF em nossa amostra € avaliado na tabela 1.

A sociedade Coreana de Radiologia da Tireoide, através do Koren Thyroid

Imaging Reporting and Data System (K-TIRADS) usa caracteristicas
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ultrassonograficas para categorizar os nédulos em cinco categorias: K-TIRADS
1 — sem nédulos; K-TIRADS 2 — benignos, com nddulos espongiformes, mistos
ou puramente cisticos, recomendam PAAF apenas nos casos de nodulos
espongiformes maiores que 2,0 cm; K-TIRADS 3 — baixa suspeita, com nodulos
mistos ou isoecogénicos ou hiperecogénicos sem trés achados suspeitos
(microcalcificacbes, mais altos que largos ou margens espiculadas), indicada
PAAF se maiores que 1,5 cm; K-TIRADS 4 — suspeita intermediaria, com nédulos
sélidos hipoecogénicos ou mistos, sem as caracteristicas suspeitas, tem
indicacdo de PAAF se maiores que 1,0 cm; K-TIRADS 5 — alta suspeita, com
nodulos solidos hipoecogénicos e com pelo menos uma das caracteristicas
suspeitas, sendo indicada PAAF se maiores que 1,0 cm ou 0,5 cm em casos
selecionados (Shin, JH. et al. 2016).

Ja a sociedade Europeia de Tireoide, através do European Thyroid
Imaging Reporting and Data System (EU-TIRADS), classifica os nddulos em 5
categorias: EU-TIRADS 1 — Normal, sem ndédulos; EU-TIRADS 2 — benigno,
nodulos puramente cisticos ou espongiformes, sem indicacdo de PAAF; EU-
TIRADS 3 — baixo risco, nédulos ovalados, com margens lisas, hipoecogénicos
ou hiperecogénicos e sem caracteristicas de alta suspeita, sendo indicada PAAF
se nodulos maiores que 2,0 cm; EU-TIRADS 4 — risco intermediario, nédulos
ovobides, com margens lisas e hipoecogénicos, sem caracteristicas de alta
suspeita, indicada PAAF se maiores que 1,5 cm; EU-TIRADS 5 — alto risco, com
nddulos com pelo menos um achado de alto risco (forma ou margens irregulares,
microcalcificagcbes ou marcadamente hipoecogénicos), com PAAF se maiores

gue 1,0 cm (Russ, G. et al. 2017).
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1.4 Thyroid Imaging Reporting and Data System ( ACR TI-RADS)

Neste contexto, afim de homogeneizar a avaliacdo ultrassonografica e
aumentar sua capacidade resolutiva, o Colégio Americano de Radiologia
(American College of Radiology, ACR), inspirado no ja amplamente consolidado
Breast Imaging Reporting and Data System (BI-RADS), que classifica e
determina qual a melhor forma de prosseguimento da investigacéo, criou o
Thyroid Imaging Reporting and Data System (TI-RADS). O ACR TI-RADS é um
sistema de pontuacdo para caracterizacdo dos nédulos tireoidianos e que se
baseia em cinco critérios ultrassonograficos — composicdo, ecogenicidade,
forma, margens e focos ecogénicos — e através da pontuacéo destes achados e
sua soma, categoriza os nodulos de tireoide em cinco categorias (TI-RADS 1 ao
TI-RADS 5) (Franklin, et al. 2017; Franklin, et al. 2018). O conjunto destes
critérios permite definir quais nédulos apresentam maior risco de malignidade e
tém indicacdo para prosseguimento da investigacdo. O ACR TI-RADS é uma
busca do ACR por padronizar os laudos em gque sao descritos nédulos de tireoide
e fornecer informacdes objetivas aos médicos assistentes sobre quais nédulos
apresentam risco maior e necessitam PAAF ou seguimento e quais nédulos
seguramente sdo benignos ou tem um baixo risco de malignidade (Horvath, et
al. 2009; Grant, et al. 2015). Atualmente, por ser um sistema novo e pouco
conhecido, tanto por médicos radiologistas quanto endocrinologistas, ainda néo
€ amplamente utilizado na pratica clinica, sendo necessario ratificar sua eficacia.
O sistema de pontuacdo ACR-TI-RADS é melhor detalhado na tabela 2 e a

comparacao com 0s demais sistemas € resumida na tabela 3.

Hoang et al avaliaram retrospectivamente 100 nddulos de tireoide,

reclassificando-os nas categorias ACR TI-RADS e comparando com os demais
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sistemas de classificacdo, demonstrando uma reducéo das taxas de PAAF: 57%
dos nodulos avaliados por ACR TI-RADS, 77% por ATA e 85% dos nddulos na
classificacdo K-TIRADS. Neste estudo, a taxa de falsos negativos foi de 2%, com
sensibilidade, especificidade e acuracia de 92%, 44% e 52% respectivamente

(Hoang, JK. et al. 2018f).

Ainda, como ja esperado, estudos demonstram uma maior prevaléncia de
nodulos de tireoide em mulheres (79,9%), com média de idade de 54,4 anos. As
taxas de predi¢do de malignidade dos nddulos ACR TI-RADS 1 e 2 sdo menores
de 2%, ACR TI-RADS 3, 4 e 5 de menos que 5%, 5,1-20% e maior que 20%
respectivamente, sendo que os autores demonstraram um aumento do risco
agregado de malignidade a medida que o nivel de pontos do ACR TI-RADS

aumentava entre 0 e 10 e entre as categorias 1 e 5 (Middleton, WD. et al. 2017).

J& outros estudos demonstram risco de malignidade nas categorias 2, 3,
4 e 5 de respectivamente 0%, 1,2%, 13% e 67,1 %, com acuracia de 60,0 %

(Zheng, Y. et al. 2018).

1.5 Analise citopatoldgica e anatomopatolégica dos nddulos de tireoide

A PAAF é o método mais acurado, custo-efetivo e minimamente invasivo
para obtencdo de material citopatologico de nddulos e de linfonodos suspeitos
de malignidade, com uma baixa taxa de complicagbes (Kim, et al. 2008). Este
método apresenta sensibilidade de 76%—-98%, especificidade de 71%—-100% e
acuracia de 69%-97% na avaliagdo de nodulos (Cristo, et al. 2016). A PAAF
guiada por US apresenta resultados superiores quando comparada com a

puncéo guiada pela palpacao manual (Kim, et al. 2008). As indicacdes de PAAF
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gue seguem critérios baseados nas caracteristicas de imagem do nédulo e nas
recomendacdes da American Thyroid Association (ATA) sdo as seguintes: 1 —
Nédulo maior ou igual @ 1 cm com microcalcificacdes; 2 — Nodulo solido
hipoecogénico, maior ou igual a 1 cm; 3 — Nédulo sélido isoecogénico ou
hiperecogénico maior ou igual a 1,5 cm; 4 — Nodulo solido-cistico com
caracteristicas suspeitas no componente solido se maior ou igual a 1,0 cm; 5 —
Noédulo sélido-cistico sem caracteristicas suspeitas se maior ou igual a 1,5 cm;
6 — Ndédulo solido cistico sem achados suspeitos se maior que 2,0 cm. Estes
critérios e a probabilidade de malignidade de cada grupo sédo avaliados na tabela

3 (Kumbhar, et al. 2016, Haugen, BR. et al. 2015).

A analise citologica do material obtido por PAAF segue o sistema de
classificacdo Bethesda (Cibas, et al. 2009), onde o0s resultados séo
categorizados em seis subtipos, cada qual apresentando um risco de
malignidade que orienta a tomada de decisdo terapéutica pelos médicos
assistentes (Tabela 4). Os resultados citoldgicos podem ser benignos (60 a
70%), malignos (5 a 10%), suspeitos ou indeterminados (10 a 20%) e

insatisfatorios (10 a 15%) (Cristo, et al. 2016; Tununcu, et al. 2014).

A técnica de cell block, que consiste em uma técnica que inclui a
centrifugacdo do material aspirado, para reduzir a dispersao dos tradicionais
esfregacos (que muitas vezes pela presenca de sangue ou baixa celularidade é
insatisfatorio) e € uma ferramenta valiosa para avaliar a citologia da PAAF e
usada como adjuvante dos esfregacos. Com a técnica, € possivel, além de um
maior detalhamento arquitetbnico das células, a realizagdo de estudos
complementares como imuno-histoquimica. Estudos comprovam uma redugao

significativa das taxas de resultados insatisfatorios ao comparar citologia e
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citologia combinada com cell block, passando de 17,1 % para 4,3%, sendo que
o diagnéstico final dos casos foi modificado em 13,4 % ao usar a técnica
combinada, na maioria dos casos passando da categoria Bethesda | para Il

(Cristo, AP. et al. 2016).

2 - JUSTIFICATIVA

O presente estudo busca avaliar a modificacdo do sistema de indicacéo
de puncdes vigente e implementacdo do ACR TI-RADS na pratica clinica em um
centro de referéncia para o diagndstico e tratamento de cancer de tireoide. Ao
avaliar as indicacbes de puncdo da classificacdo, determinar taxas de
benignidade e malignidade de cada categoria e desempenho da classificacao,

definir se 0 ACR TI-RADS pode ser largamente utilizado de forma segura.
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ABSTRACT

Introduction: The American College of Radiology Thyroid Imaging Reporting
and Data System (ACR TI-RADS) is a sonographic risk stratification system
being proposed as “rule-out” test that can identify nodules that do not require fine-
needle aspiration (FNA).

Objectives: To evaluate the impact of the use of ACR TI-RADS on thyroid FNA
performance.

Methods: Retrospective cohort in a single academic referral center. All patients
with thyroid nodules who underwent FNA, between 2012 and 2019 were
included. ACR TI-RADS data were extracted from radiological medical records.
The malignancy rates were defined based on cytological (Bethesda V and VI)
and/or anatomopathological cell block results.

Results: A total of 929 patients (1043 nodules) were included, 88% female, mean
age of 56+£18.5 years. The ACR TI-RADS classification was as follows: 13 ACR
TI-RADS 1, 524 ACR TI-RADS 2, 273 ACR TI-RADS 3, 148 ACR TI-RADS 4 and
85 ACR TI-RADS 5. Accordingly, to the ACR TI-RADS FNA criteria, only 314
(30%) nodules should have undergone FNA. Of them, 157 (50%) were classified
as benign, 45 (14.3%) as undetermined and 51 (16.2%) as malignant. Of the
remaining 729 nodules that did not meet FNA criteria, 17 (2.3%) were classified
as malignant. Of them, 4 cases were classified as ACR TI-RADS 2, 5 as ACR TlI-
RADS 3 and 8 as ACR TI-RADS 4. According to ACR TI-RADS
recommendations, follow up would be suggested for all patients but 9 patients

classified as ACR TI-RADS 2 and/or with nodules < 1cm.

31



Conclusion: ACR TI-RADS use allows a significant decrease in the number and
increase the diagnostic accuracy of thyroid FNA. Further evaluation of additional

criteria might add to the improvement of false negative rates.
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INTRODUCTION

Thyroid nodules are very common and may be observed at
ultrasonography (US) in up to 50% of the adult population (1,2,3). The great
majority of these lesions are benign, and only 9.2% to 13% of those thyroid
nodules selected for fine needle aspiration (FNA) are diagnosed as thyroid
cancer (1,2).

Due he broader availability of imaging methods in the last decades, we
observed an increased incidence of thyroid nodules and thyroid cancer (2, 4, 5).
However, despite the increases in the reported rates of thyroid cancer, mortality
has remained extremely low (2, 5), indicating that a significant portion of the
nodules diagnosed could be classified as overdiagnoses. In this scenario, the
adequate use of US to identify which nodules should undergo FNA is a crucial
step.

Several studies have demonstrated that when multiple signs of thyroid
malignancy appear in combination in US it is possible to make an accurate
prediction of malignancy (1-6). Inspiring on the ACR’s BI-RADS, which has been
widely accepted in breast imaging, the American College of Radiology proposed
a system of classification and stratification of thyroid nodule risk termed TI-RADS
(Thyroid Imaging, Reporting and Data System) (1,2). Based on US criteria, the
ACR TI-RADS system uses a point summation system to stratify malignancy risk
and determine management and the sum of the points determines the nodule’s
ACR TI-RADS classification, which ranges from TR1 (benign) to TR5 (high
suspicion of malignancy) (1).

The ACR TI-RADS classification has been already validated in several

studies (7, 8) and literature show that the risk of malignancy for TR1, TR2, TR3,
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TR4 and TR5 is respectively 0.4%, 1.5%, 4.8%, 9.1% and 35% (8). Limited data
also show that using this classification lead to a reduction in indication in the
number of biopsies compared to other guidelines (such as American Thyroid
Association, Society Ultrasonography, institutional protocols and even
professional experience) (7). A concerning aspect, which precludes a wider use
of TI-RADS in clinical practice, is the rate of almost 2% of false negative in TI-
RADS 2 category (13,16).

In this study we evaluated the images of the nodules and categorized them
using the scoring system proposed by the ACR TI-RADS, correlating the data
with cytology and histology results, in an attempt to determine the safety of the
use of classification in clinical practice. Besides that, we evaluated the rate of
puncture reduction when comparing ACR TI-RADS with American Thyroid

Association (ATA) guidelines.

MATERIAL AND METHODS

Patients and study design

All  patients who wunderwent fine-needle aspiration puncture as
recommended by the ATA guideline between January 2012 and January 2019 in
Thyroid Outpatient Clinic of the Thyroid Unit, Hospital de Clinicas de Porto Alegre
(HCPA) were evaluated to be included in the study. HCPA is a tertiary care,
university teaching hospital in southern Brazil. Exclusion criteria were as follows:
(1) absence of images in hospital Picturing Archiving Communication System
(PACS); (2) few images or unsuitable for safe classification; (3) nodules without
cytology or histopathology results. The study was approved by the ethics

committee of the institution (CAEE number 3222918700005327).
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Ultrasound image (US) and Fine-needle aspiration (FNA)

US was performed by using high-resolution ALOKA ultrasound device with
a 7.5 MHz linear transducer (Tokyo, Japan), by three radiologists with experience
in thyroid imaging. The patients remained supine, with slight cervical extension
for better exposure of the cervical region. The exams were performed in B or
Color Doppler mode, always optimizing depth, gain, zoom, focal zone, frequency
according to the characteristics of each patient. The thyroid was assessed axial
and longitudinal plane and performed an assessment of the adjacent cervical
region (8). In the presence of nodules, composition, echogenicity, shape,
margins, and presence of echogenic foci were evaluated. All nodules were
evaluated according to color Doppler mode vascularization pattern.
Measurements of at least the largest diameter of the nodules were performed.
Documentation of the images was performed in statistical mode, and stored in
PACS for further analysis.

FNA was performed with a disposable needle (21G) in a 10 ml disposable
syringe. The procedure was guided in real time by ultrasound. After correct
positioning of the needle in the nodule, continuous negative pressure and

multidirectional movements were performed.

Retrospective ACR TI-RADS classification
The nodules were analyzed by a radiologist (DS), who had access to the
images available at PACS and to the original ultrasound report performed by one

of the group's radiologists, but without knowledge of the findings of the cytological
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analysis. Information on nodule was divided into categories identical to those
found in the ACR lexicon (1,10).

Nodule evaluation was divided into five categories based on composition,
echogenicity, shape, margins and echogenic foci. The composition was divided
into cystic (> 90% cystic content), spongiform (small cysts with more than 50%
content), solid (< 10% cystic content) and mixed (between 90 and 10% cystic
content). The echogenicity was categorized as anecogenic, hyperechogenic or
isoecogenic, hypoechogenic, and markedly hypoechogenic. Taller-than-wide
refers to the anteroposterior diameter of the nodule being larger than the
laterolateral in its axial evaluation. Nodule margins were divided into smooth (well
defined and fully characterized), undefined (not fully distinguished), lobulated
(protrusions into adjacent tissue), irregular (spiculated, acute angles) or extra-
thyroid extension (undefined glandular capsule or invasion adjacent tissues). The
echogenic foci were divided into absent or comet tail (V-shaped due to posterior
reverberation, greater than 1mm), macrocalcifications (coarse calcifications,
posterior acoustic shadow), peripheral calcifications (complete or incomplete,
with eggshell appearance) or punctate echogenic foci (smaller than 1 mm,
without posterior acoustic shadow and without reverberation) (10).

Points were assigned to each nodule on the basis of the ACR TI-RADS
guidelines. Nodules were classified as benign (TR1) with O points; non-suspect
(TR2) with 2 points; mildly suspicion (TR3) with 3 points; moderate suspicion
(TR4) with 4-6 points and high suspicion (TR5) with more than 7 points. The TRS,
TR4 and TR5 category was stratified into two subgroups regarding the nodule
size (TR3 <25 mm and TR3 =25 mm; TR4 < 15 mm and TR4 = 15 mm; TR5 <

10 mm and TR3 = 10 mm). The TR1, TR2, TR3 < 25mm, TR4 < 15mm and TR5

36



< 10 mm categories are not recommended to be biopsied based on the ACR TI-

RADS recommendations (2).

Validation using cytology and histology results

For a thyroid FNA specimen to be considered satisfactory, at least 6
groups of follicular cells were required, each group composed of at least 10 cells.
The residual hemorrhagic aspirate in the syringe and needle was fixed in 10%

formalin, transferred to a test tube and centrifuged at 600 rpm for 30 minutes.

Two independent pathologists reviewed the cytological and histological
slides of each case together and a final diagnostic category was assigned to cyto
and cyto-cell block. Cytological results classified according to the criteria of the
Bethesda System for Cytological Classification of Thyroid Nodules into six
diagnostic categories: Bethesda | (BI), non-diagnosis or unsatisfactory; Bethesda
(BIl) benign; Bethesda Il (BIIl), atypia of undetermined significance; Bethesda IV
(BIV), follicular neoplasm or suspicious for follicular neoplasm; Bethesda V (BV),
suspicious for malignancy and Bethesda VI (BVI), malignant. Cell-block slides
were reviewed for the presence of cellular elements and classified into two

categories: 1) diagnostic and 2) non diagnostic (11).

Statistical analysis

The clinical and laboratory data are reported as the mean * standard
deviation (SD) values or as the median and percentiles 25 and 75 (P25-75) for
continuous variables, or as absolute numbers and percentages for categorical

variables. Comparative analyses of frequencies were performed using Pearson
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Chi-Square or Fisher's Exact Test, as appropriate. These analyses were
performed using the Statistical Package for Social Science Professional software
version 20.0 (IBM Corp., Armonk, NY).

All tests were two-tailed, and a P < 0.05 was considered statistically

significant.

RESULTS

Clinical and ultrasound and cytological/histological characteristics

A total of 1390 nodules from 1248 patients were evaluated. Of them 346
nodules were excluded according to the exclusion criteria, remaining 1044
nodules in 938 patients. Of these, 831 (88.6%) were women, with an average
age of 56 £ 18.5 years, 22 (2.3%) had a personal history of irradiation, 39 (4.2%)
had a personal history of thyroid cancer, 485 (51.7%) had a history of previous
thyroid disease and 163 (17.4 %) were on levothyroxine replacement therapy.

The ultrasound characteristics of the 1044 nodules showed that the
majority were mixed in composition (592; 56.7%), 438 (42%) solid and 14 (1.3%)
cystic or spongiform. In relation to echogenicity, 776 (74%) were isoecogenic, 70
(6.7%) hyperechogenic, 180 (17.2%) hypoechogenic and 3 (0.3%) very
hypoechogenic. Regarding the shape, 1006 (96.4%) are wider than tall; and the
majority showed smooth margins (800; 76.6%), followed by 190 (18.2%) with
indefinite margins and 26 (2.5%) with irregular margins. Only 24 (2.3%) of the
nodules had extra-thyroid extension and 76 (7.2%) have echogenic point foci.
The mean size of the largest diameter of the nodules was 2.8 cm.

Findings characterized in table 1.
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When we used the ACR TI-RADS classification, the 1044 nodules were
classified as follows: 14 (1.3%) TR1, 524 (50.2%) TR2, 273 (26.1%) TR3, 148

(14.2%) TR4, and 85 (8.1%) TR5.

Cytological/histological characteristics

All patients who underwent FNA and were classified by the Bethesda
system, with the category being defined based on the result of the cytology and
cell block: Bl for 99 (9.5%) nodules, Bll for 673 (64.4%), Blll for 134 (12.9%), BIV
for 70 (6.7%) and BV or BVI for 68 (6.5%).

According to cytological indication or clinical criteria, 183 patients
underwent surgery. Of these patients, 54 were previously classified as Bethesda
V and VI, with a 98.1% malignancy rate confirmed by anatomopathological
analysis.

Of the remaining 129 patients who underwent surgery, who had Bethesda
results from I to IV, only 15 (11.6%) had a definitive diagnosis of malignancy and
in most of these patients the indication was for compressive and aesthetic

symptoms, am ong others.

ACR TI-RADS vs. Cytological/histological results

When we divided the patients accordingly the ACR TI-RADS category, we
observed that the malignity rate increased in parallel with the TI-RADS category.
Of the TR1 patients 5 (38.5%) were classified as Bethesda Il and 8 (61.5%) as
Bethesda I. Of the TR2, TR3, TR4 and TR5 402 (76.7%), 168 (61.5%), 71 (48%),
26 (30.6%) were Bethesda II, 55 (10,5%), 51 (18,6%), 20 (13,5%) and 8 (9,4%)

were Bethesda Il respectively, 27 (5,1%), 26 (9,5%), 18 (8,1%), 5 (5,8%)
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respectively were Bethesda IV and 4 (0.8%), 9 (3.3%), 20 (13.5%) and 35
(41.2%) were Bethesda V/VI respectively (Figure 1).

The performance of ACR TI-RADS as a diagnostic test showed a
sensitivity of 75% (95%CI: 63-84.7); specificity of 73% (95%CI. 70.1-75.7);
negative predictive value of 97.6% (95%CI: 96.5-98.5); and accuracy of 73.1%
(95%Cl: 70.3-75.8).

Interestingly, following ACR TI-RADS puncture recommendations, 730
(69.9%) patients had no indication for puncture. Of these, 516 (70.7%) had
benign cytology/cell block result and 17 (2.3%) were malignant (Table 2).

When we classified the 183 patients who underwent surgery using the
ACR TI-RADS we observed 70 patients with TR2, 54 with TR3, 26 with TR4 and
33 with TR5. Again, the malignity rate increased with the increasing of ACR TI-
RADS category: TR2 (n=9, 12.7%), TR3 (n=12, 22.2%), TR4 (n=18, 69.2%), TR5

(n=29, 87.9%)

DISCUSSION

The widespread availability of imaging methods has increased the
incidence of thyroid nodules while the malignancy rate stays stable over the years
(1-6). In this scenario, many several classification systems using scores from the
main echographic criteria of the nodules have emerged in an attempt to stratify
the risks of nodule malignancy.

The ACR TI-RADS is the system recommended by one of the largest
radiology societies in the world for thyroid nodule evaluation (2,8-10).

In 2018, Hoang et al in one of the first studies comparing ATA vs ACR TI-

RADS systems demonstrated a reduction in the number of FNA between 80% to
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55% in relation to the classification of ATA, in a sample of 100 patients, with a
specificity 51% (95% CI: 40%, 62%) and accuracy of 56% (95% CI: 46%, 66%).
In comparison, our data show a specificity of 73% (95% CI. 70.1-75.7) and
accuracy of 73.1% (95% CI: 70.3-75.8), which we attribute to a larger sample size
(7).

In 2020, Pandya et al had results similar to ours, when they demonstrated
that the use of ACR TI-RADS reduced immediate FNA in relation to ATA (62.3%
[1213/1947] vs 31.8% [620/1947], p <0.0001 ). In our study, we reduced 69.9%
(730/1044), with a similar false negative rate of 2.3% (13).

These data are similar to those published by Middleton et al, who
evaluated 3422 nodules and demonstrated a reduction in procedure rates, more
significant in benign nodules (49.9% for the ACR TI-RADS vs 17.0% for the ATA
guidelines) (14), behavior similar to that demonstrated in our population, where
the greatest reduction in FNA occurred in nodules classified as ACR TI-RADS 2.

Zang et al, when evaluating 1271 nodules and comparing the ATA system,
Kwak TI-RADS (TI-RADS proposed by Kwak), and KTA / KSThR (Korean Thyroid
Association / Korean Society of Thyroid Radiology) demonstrated that ACR-
TIRADS had higher specificities (90,3%) and lower sensitivities (83,7%) for all
nodules compared to the other guidelines (ATA: specificities 81,5%; sentivity
93,8%), and the unnecessary biopsy rates for recommending ACR TI-RADS in
all nodules were all lower than those of the others systems (24.1% for ACR
compared to 46.5% for ATA), thus demonstrating that ACR TI-RADS is one of
the best nodule classification systems for endocrinologists' routine (15).

Here, we evaluated a large cohort of patients in order to assess the safety

of the classification. We found that the implementation of ACR TI-RADS in clinical
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practice significantly safely reduces the rate of FNA, with a rate of false negatives
similar to that found in the classification of the American Thyroid Society, currently
used to elect patients who are candidates for puncture (4) and similar to other
authors who evaluated the ACR TI-RADS classification (7, 13-16).

The population of our study is similar to that described in the literature,
with a majority of women (831; 88.6%) and high rates of benignity, with 772
(73.4%) nodules classified as Bethesda | or Il. (7,8). Our sample also
demonstrated that 76% in ACR TI-RADS 2 were classified as Bethesda Il and
41% in ACR TI-RADS 5, as Bethesda V or VI, as expected. Following the ACR
TI-RADS classification, 69.9% of the patients would not have an indication for
biopsy, the false negative rate of 2.3%, data similar to described in other studies
(13). There is a well-established linear relationship between the ACR TI-RADS
score and the malignancy rate. Despite this, the greatest fear of clinicians when
they do not indicate biopsies is to lose malignant cases and our data prove that
this fear is baseless.

In this context, when we analyze the 17 false negative cases, we observed
that approximately half of them (47,0%) remained in follow-up. Two cases of ACR
TI-RADS 4, follow-up would not be recommended because the nodules were
smaller than 1.0 cm. All missed ACR TI-RADS 2 cases were mixed and large
nodules (greater than 3.2 cm), in these cases itis possible that microcalcifications
have been interpreted as colloid foci or some image characteristics have been
adequately documented due to their larger dimensions.

In our hands, the performance of the ACR TI-RADS score presented a
high negative predictive value, which was similar to other studies (97.6% vs

99.1%) (12). In addition, our specificity and accuracy data are 73% and 73.1%,
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respectively, and perform better than those available in the ACR TI-RADS
reference study, which are 44% and 52% respectively, probably due to the larger
sample size (7). The rate of malignancy in ACR TI-RADS 2 (0.8%) is similar than
that found in other studies. The rate of malignancy in ACR TI-RADS 5 (41.2%) is
lower than that found in other studies (67%) (7, 12). Malignancy rates in
categories 3 and 4 are similar to those in the literature.

The ACR TI-RADS classification recommends the dynamic evaluation of
the nodule by a trained operator. Our study, being a retrospective study and with
analysis of static images documented in PACS, may present this data limitation
and lost characteristics in the classification, highlighting the differentiation of
colloid microcalcification foci and definition of the type of margin. Another
limitation of our study is that only the biopsied nodules were analyzed, probably
already subcategorizing a population with a higher risk of malignancy, but for
ethical reasons it is impossible to conduct studies where all the nodules are
biopsied.

Our data reflect the ultrasound findings assessed by radiologists
experienced in thyroid imaging and accustomed to the ACR TI-RADS
classification system. Thus, we recommend that for a better performance of the
image and the adequate score, the radiologist is initially familiarized with the
lexicon of the classification, in order to avoid mistakes.

Finally, our data contribute to a better evaluation of the profile of our
population and to understand that the classification of thyroid nodules based on
the criteria recommended by ACR TI-RADS determines a great reduction in the
number of FNA, with false negative rates similar to the classifications until then

adopted, such as the ATA classification. These data are relevant, since the rates
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will be increasing with the increasing availability of imaging exams and clinicians

need to be safe to perform invasive procedures only in cases with a higher risk.

Table 1 Population and ultrasound characteristics

Age (years) 56 + 18.5
Female sex — n (%) 831 (88.6)
Personal history of irradiation — n (%) 22 (2.3)
Previous history of thyroid cancer — n (%) 39 (4.2)
Previous history of thyroid disease — n (%) 485 (51.7)
Levothyroxine use — n (%) 163 (17.4)
Composition — n (%)

Cystic or almost completely cystic or spongiform 14 (1.3)

Mixed cystic and solid 592 (56.7)

Solid or almost completely solid 438 (42)
Echogenicity — n (%)

Anechoic 15 (1.4)

Hyperechoic 70 (6.7)

Isoechoic 775 (74.2)

Hypoechoic 180 (17.2)

Very hypoechoic 3(0.3)
Shape — n (%)

Wider-than-tall 1006 (96.4)

Taller-than-wide 38 (3.6)
Margin — n (%)

Smooth 800 (76.6)

lll-defined 190 (18.2)

Lobulated or irregular 30 (2.9)

Extra-thyroidal extension 24 (2.3)
Echogenic foci — n (%)

None or large comet-tail artifacts 600 (57.4)

Punctate echogenic foci 94 (9)

Data are expressed as the mean + SD, or frequencies.
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Table 2 False Negatives Review

Sex, TI-RADS Compos Echoge Sha Marg Echog Dimen Bethe Foll

age classific ition nicity pe ins enic sion sda, ow-
ation foci (cm) histol up
ogy

Fem 2 Mixed Isoechoi Wid Smo No 3.0x2.2 V, No
ale, c er- oth x4.5 MTC
47 than
-tall

Fem 2 Mixed Isoechoi Wid Smo No 3.2x3.0 V, No
ale, c er- oth x1.7 PTC
57 than
-tall

Solid Isoechoi
, 48 c er- oth x1.2 PTC
than
-tall

Fem 3 Solid Isoechoi Wid Smo No 1.9x1.6 V, Yes
ale, c er- oth x1.2 PTC
51 than
-tall

4

o1



Male 4 Solid Hypoech Wid Smo No 0.9x0.6 Vi, No
, 41 oic er- oth x0.4 PTC

than

-tall

Fem 4 Solid Hypoech Wid Smo No 1.4x1.1 V, Yes
ale, oic er- oth x1.3 PTC
61 than
-tall

Fem 4 Solid Isoechoi Wid ETE No 0.9x09 VI, No
ale, c er- x0.7 PTC
69 than
-tall

Fem 5 Solid Hypoech Wid Smo Yes 0.6x0.5 V, Yes
ale, oic er- oth x0.5 adeno
58 than ma
-tall

4

[ep}



ETE: Extra-thyroidal extension; PTC: papillary thyroid carcinoma; MTC: medullary

thyroid carcinoma; NA: Not available
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Figure 1 Correlation of ACR TI-RADS (Thyroid Imaging, Reporting and Data
System) and cytology and histology results
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PARTE Il - CONSIDERACOES FINAIS
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3.1 - CONSIDERACOES FINAIS

A populagcdo analisada, como esperado, foi composta
predominantemente por mulheres (831; 88,6%), com uma média de idade de 56

+ 18.5 anos, 22 (2,3%).

Ao avaliarmos os nédulos pelas categorias ACR TI-RADS, a maioria (524;
50,2%) foi ACR TI-RADS 2 e ao correlaciona-los com os achados citologicos,
como esperado, a probabilidade de malignidade tem relacéo linear entre as

variaveis.

Ao analisarmos os nodulos pela classificacdo ACR TI-RADS, percebemos
uma significativa reducao da taxa de PAAF em relacéo as indicacfes propostas
pela ATA, uma vez que 730 (69,9%) dos nddulos ndo apresentaram indicacao
de biépsia.

As taxas de desempenho do teste sdo compativeis as encontradas na
literatura, sendo nosso valor preditivo negativo similar (97,6% vs. 99,1%), porém
com melhor desempenho nos valores de especificidade (73% vs. 44%) e
acuracia (73% vs 52%), achados que atribuimos ao maior tamanho amostral.

A taxa de malignidade, como esperado, teve relacdo linear com a
classificacdo ACR TI-RADS, sendo maior nos pacientes com ACR TI-RADS 5
(35; 41,1%) e menor nos pacientes com ACR TI-RADS 2 (4; 0,7%). A taxa de
falsos negativos foi de 2,3% (17 nddulos), similares as taxas de malignidade de
outros estudos para essa categoria. Quando individualizados estes pacientes,
quase metade (47,0%) permaneceriam em seguimento com avaliagbes
ultrassonogréficas pelas recomendacdes da ACR e ndo seriam perdidos.

Houveram limitagbes principalmente relacionadas ao desenho

retrospectivo do estudo; subgrupo de pacientes analisados que foram os
52



submetidos a PAAF, por si ja sdo um subgrupo de maior risco de malignidade; e
avaliacdo de pacientes de um centro especializado em tireoide, que pode ter
apresentado este mesmo impacto.

Portanto, nossos resultados permitem concluir que a implementacéao do
ACR TI-RADS em ampla escala na pratica clinica levara a uma reducéo
significativa no nimero de PAAF, mantendo bons niveis de especificidade e
acuracia, com uma taxa de falsos negativos similar a classificacdo até entdo
vigente para a indicacdo de PAAF. Logo, a implementacdo do ACR TI-RADS
deve ser encorajada, uma vez que reduzira, de forma segura, a realizacao de

procedimentos.
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Tabela 1 Critérios para PAAF de nodulo de tireoide de acordo com os achados de US
e estimativa de risco de malignidade definidos pela ATA

US achados Tamanho Risco de Malignidade (%)
(cm)
Nédulo com microcalcificacdes =210 >70-90

Nodulo sélido

Hipoecogénico com achados suspeitos 21,0 >70-90
Hipoecogénico sem achados suspeitos 21,0 10-20
Isoecogénico ou hiperecogénico >1,5 5-10
Ndédulo sdlido cistico

Componente sélido com achados suspeitos 22,0 >70-90
Sem achados suspeitos 22,0 5-10
Espongiformes sem achados suspeitos <3
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Tabela 2 Sistema de pontuacdo ACR TI-RADS.

Adaptado de: Thyroid Ultrasound Reporting Lexicon: White Paper of the ACR Thyroid Imaging, Reporting and Data System (TIRADS) Committee.

/ COMPOSICAD \\ ( ECOGENICIDADE \ / FORMA \ / MARGENS \ /FDCDS ECD’GENICDS\

(escolher 1) (escolher 1) (escolher 1) (escolher 1) (escolher todos que se
aplicam)
Cistico ou
quase 0 ponto e . Sem ou com
completamente Anecdico, Oponto Finas 0 pontos Artefatos em 0 ponto
cistico . .. Mais largo . Cauda de
nger’e.com ou Que alto 0 pontos Indefinidas 0 pontos Cometa
Espongiforme 0 ponto lsoscoico, 1ponto
. . Lobuladas/ Macrocalcificacies 1 ponto
sélido cistico 1 ponto Hipoecdico 1 ponto Mais alto Irregulares 2 pontos
. Que largo 3 pontos . Calcificagbes
Solido ou Ih!urto .. £ o Extens‘?o . Periféricas 1 ponto
quase 2 pontoes hipoecdicos 2 pontos Extra tireoidiana 3 pontos Ou em halo
completamente
solido Focos ecogénicos

\. J\ J\ J\. AR

Somar os pontos de cada coluna para determinar o TI-RADS
0 pontos 2 pontos 3 pontos 4-6 pontos z7 pontos
TR4 TRS
TR1 TR2 TR3 — T
P i Moderada Alta
Benignos N&o suspeitos Leve suspeita .
suspeita
N3o realizar N3o realizar 21.5 cm follow up 1.0 cm follow up 20,5 cm follow up
PAAF PAAF 2 2.5cm PAAF z 1.5cm PAAF 2 1.0cm PAAF
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Tabela 3 Sistemas de Classificacdo de No6dulos de Tireoide

Sistema Sociedade Categorias Risco de Tamanho para
Malignidade PAAF
(%) (cm)
ATA American Thyroid Benigno <1 Nao recomendada
Association Muito baixa suspeita <3 220
Baixa suspeita 5-10 21,5
Intermediaria suspeita 10-20 21,0
Alta suspeita > 70-90 21,0
K-TIRADS Korean Society of Sem nddulo - -
Thyroid Radiology  Benigno <3 220
Baixa suspeita 3-15 21,5
Intermediéria suspeita 15-50 21,0
Alta suspeita > 60 21,00u0,5
EU-TIRADS European Thyroid Normal - >
Association Benigno =0 -
Baixo risco 2-4 >2,0
Intermediario risco 6-17 >1,5
Alto risco 26-87 >1,0
ACR TI-RADS American College  Benigno 0,3 -
of Radiology N&o suspeito 15 -
Leve suspeita 4,8 225
Moderada suspeita 91 21,5
Alta suspeita 35 >21,0

Tabela 4 Sistema de Classificacdo Bethesda

Categoria Diagnéstica Risco de Manejo Clinico
Malignidade
(%)

| - Nao diagnéstico/insatisfatoria - Repetir PAAF

Il - Benigno 0-3 Seguimento clinico

Il - Atipias de significado indeterminado  5-15 Repetir PAAF

IV - Suspeito de neoplasia folicular 15-30 Cirurgia: lobectomia

V - Suspeito de malignidade 60-75 Cirurgia: tireoidectomia

ou lobectomia
VI - Maligno 97-99 Cirurgia: tireoidectomia

ou lobectomia
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