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RESUMO

Introducédo: Esse estudo consiste em uma andlise retrospectiva para avaliar o
desempenho da excisdo assistida a vacuo (VAE) e da bidpsia assistida a vacuo (VAB)
no tratamento percutaneo local do cancer de mama de baixo/intermediario risco
comparado ao tratamento cirdrgico convencional. Objetivo: Avaliar o potencial da
VAE para o tratamento percutdneo do cancer de mama. Materiais e métodos: Em
um unico servico da cidade de Belo Horizonte (clinica Redimama), no periodo de
13/04/2017 a 28/11/2020, foram realizadas 1061 VAB/VAE com finalidade diagndstica
para confirmacdo ou exclusdo de malignidade em lesdes suspeitas da mama
categoria 4 e 5 BI-RADS. Nessa amostra foram identificados 116 casos de carcinomas
invasores de mama (Cl) ou carcinomas ductais in situ (CDIS) com dados histoldgicos
completos da VAB/VAE e da resseccéo cirurgica para tratamento local definitivo do
cancer de mama. A resseccdo cirargica posterior a VAB/VAE foi definida como
resseccdo completa (RC) quando ndo havia tumor residual (invasor ou in situ) no
espécimen cirdrgico, doenca residual minima (DRM) se havia tumor residual (invasor
ou in situ) < 3 milimetros, doenga residual grosseira (DRG) se tumor residual maior
qgue 3 milimetros e upgrade de CDIS na VAB/VAE para carcinoma invasor no
espécimen cirdrgico. As pacientes dos grupos RC e DRM foram avaliadas em conjunto
e a unido dos dois grupos foi denominada potencialmente ressecavel e tratavel
percutaneamente (PRTP). Os grupos DRG e upgrade também foram unidos e
nomeados ndo elegiveis para tratamento percutaneo. Fatores preditivos para PRTP
foram avaliados. Resultados: A média de idade das pacientes foi 55,6 anos (20-91,
DP 12,27). RC foi evidenciada em 29/116 casos (25%), DRM em 18/116 casos
(15,5%), DRG em 64/116 casos (55,2%) e 5/116 casos tiveram upgrade de CDIS para
carcinoma invasor (4,3%). Os grupos combinados foram representados por 47/116
casos de PRTP (40,5%) e 69/116 casos de tumores ndo elegiveis para tratamento
percutaneo (59,5%). Dos 77 tumores menores ou iguais a 10 milimetros, 45 (58,5%)
eram PRTP. Andlise univariada evidenciou 15 fatores com significancia estatistica
para PRTP. Analise multivariada evidenciou significAncia estatistica para VAE (p =
0,008, OR: 4,4, IC 95%), grau nuclear baixo ou intermediario (p < 0,001, OR 12,5, IC
95%) e tamanho tumoral final (T) menor ou igual a 10 milimetros (p < 0,001, OR: 50,1,
IC 95%) para PRTP. Se um CDIS ou CI de grau nuclear baixo ou intermediario menor
ou igual a 10 milimetros foi submetido a uma VAE, a chance de PRTP foi de 84.58%.
Conclusao: Cl pTla/b de baixo ou intermediario grau nuclear poderia ser PRTP
quando submetido a VAE e esse grupo deveria ser considerado como critério de
inclusédo de estudos prospectivos randomizados.

Palavras-chave: Neoplasias da mama, bidpsia por agulha, procedimentos cirargicos
minimamente invasivos, excisdo assistida a vacuo



ABSTRACT

Purpose: Evaluate the performance of vacuum assisted excision (VAE) and vacuum
assisted biopsy (VAB) for percutaneous local treatment of breast cancers. Methods: :
Evaluation of 1061 cases of VAB/VAE performed for diagnostic purpose for
malignancy confirmation of suspicious breast lesions BI-RADS 4 or BI-RADS 5 in a
single breast unit center in Belo Horizonte, Brazil, from 04/13/2017 to 11/28/2020. In
this sample, 116 invasive breast cancers (IC) or ductal carcinoma in situ (DCIS) with
complete histological data from VAB/VAE and surgery were identified. Excision
following VAB/VAE was defined as complete resection (CR) if there was no residual
tumor in the surgical specimen, minimal residual disease (MRD) if residual tumor
<3mm, gross residual disease (GRD) if residual tumor >3mm and upgrade from DCIS
on VAB/VAE to invasive cancer. CR and MRD were combined as potentially resected
and treated percutaneously (PRTP). GRD and those with upgrade to invasive disease
were determined not eligible for percutaneous treatment. Factors predictive of PRTP
were evaluated. Results: Mean age was 55.6 years (20-91; SD 12,27). CR was seen
in 29/116 cases (25%), MRD in 18/116 cases (15.5%), GRD in 64/116 cases (55.2%)
and 5/116 cases (4.3%) were upgraded from DCIS to invasion, and those groups
combined represented 47 cases of PRTP (40.5%) and 69 (59,5%) of tumors not eligible
for percutaneous treatment. For 77 tumors <10mm, 45 (58.5%) were PRTP. Univariate
analysis reveals statistical significance for 15 factors. Multivariate analysis reveals
statistical significance for VAE (p=0.008, OR: 4.4, 95% CI), low/intermediate nuclear
grade (p=0.000, OR: 12.5, 95% CI) and final tumor size (T) <10mm (p=0.000, OR:
50.1, 95% CI) for PRTP. If Low/intermediate nuclear grade IC/DCIS <10mm undergoes
VAE, the chance of PRTP was 84.58%. Conclusions: Low/intermediate nuclear grade
pTla/b IC could be PRTP by VAE and should be considered for prospective
randomized trials.

Keywords: Breast neoplasms, biopsy, needle, minimally Invasive surgical procedures,
vacuum assisted excision
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INTRODUCAO

Em 2020, o cancer de mama foi a neoplasia mais comumente diagnosticada entre a
populacao geral (11,7%) e entre as mulheres (24,5%), com uma estimativa de 2.3
milhdes de novos casos no mundo®. E a quinta causa de morte associada a
neoplasias em ambos os sexos, correspondendo a 6.9% das mortes por cancer
globalmente, e a principal causa de morte por cancer entre as mulheres. No Brasil, a
estimativa do INCA para 2021 foi de 66.280 novos casos, com 18.032 6bitos pela
doenca, sendo 17.825 em mulheres®. Apesar de no Brasil o cancer de mama ainda
ser a primeira causa de morte por cancer na populacao feminina em todas as regides
(exceto na regido Norte) e manter um nimero crescente de casos®@, existe uma
tendéncia de declinio da mortalidade do cancer de mama nos paises com melhores

indicadores socioecondmicos®.

Essa reducéo na mortalidade global do cancer de mama se iniciou na década de 1990.
Esse periodo foi marcado pelo inicio da implantacdo dos programas de rastreamento
mamografico em alguns paises e pelo constante aprimoramento nas diversas
modalidades terapéuticas, tanto locais (como cirurgia e radioterapia) quanto terapias
sistémicas (medicagbes quimioterapicas e terapias-alvo)®. O rastreamento com
mamografia permite diagnosticar o cancer assintomatico, em estadio inicial,
melhorando assim o0 prognostico das pacientes em geral, com uma reducdo da
mortalidade por cancer de mama de aproximadamente 50%®). Mas um importante
questionamento € o aumento do diagndéstico de tumores iniciais de bom prognéstico,
indolentes, com caracteristicas biologicas favoraveis, que provavelmente nao
progrediriam e ndo evoluiriam para uma doenca sistémica, caracterizados como
sobrediagndstico (ou do inglés overdiagnosis)®. Alguns desses tumores apresentam
excelentes resultados em longo prazo com o tratamento, com a sobrevida em 10 anos

cancer-especifica de aproximadamente 100%®).

Recentemente, muitos especialistas tém questionado o efeito deletério do
sobrediagnostico associado ao rastreamento mamografico. No Reino Unido, uma
revisao independente do UK NHS Breast Screening Program concluiu que para cada

tumor localmente avancado evitado pelo rastreamento, trés casos de tumores iniciais
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indolentes séo diagnosticados e, consequentemente, submetidos a tratamentos locais
e sistémicos, considerados sobretratamento (ou do inglés overtreatment)®. Apesar
dos avancos no entendimento da biologia tumoral com estudos moleculares e
genéticos dos tumores, as ferramentas atuais disponiveis ainda nao permitem
identificar com precisdo tumores que evoluirdo para doenga sistémica e, portanto,
todos os casos sao tratados cirurgicamente independentemente do estadiamento e
subtipo tumoral. Usualmente, o0s casos iniciais sdo submetidos a cirurgia
conservadora, radioterapia adjuvante e terapia enddcrina, no caso dos tumores

luminais.

Apesar do avanco da terapia local com a evolucao da cirurgia de mastectomia radical
em todos os casos independentemente do tamanho tumoral para cirurgia
conservadora-®) com possibilidade de associacdo de técnicas de oncoplastia®, que
unem o tratamento oncoldgico a técnicas de cirurgia plastica, a cirurgia continua sendo
um tratamento associado a impacto fisico e psicossocial, com morbidades para as
pacientes e custo elevado para os sistemas de saude publico e privado®0:11.12),
Portanto, existe uma busca crescente pelo descalonamento do tratamento loco-
regional para tumores iniciais detectados pelo rastreamento mamogréafico, para

atenuar o efeito do sobrediagndstico e, consequentemente, do sobretratamento.

Vérios procedimentos minimamente invasivos radioguiados estdo sendo avaliados
para o tratamento local do cancer de mama inicial. Existem dois grupos principais, 0s
que consistem em técnicas ablativas, que utilizam energia térmica que induz necrose
tecidual, e nas técnicas de resseccdo ou exéerese da lesdo. As técnicas de ressecc¢ao
permitem a aquisicdo do espécimen para posteriores estudos histopatoldgicos,
imunohistoquimico e testes moleculares®, sendo essa a sua principal vantagem em

relacdo aos métodos de ablacgao.

Existem varias técnicas ablativas, como a radiofrequéncia, micro-ondas e o laser. Mas
a principal técnica ablativa utilizada na mama é a crioablagéo, que consiste em um
meétodo guiado por ultrassonografia sob anestesia local que submete a lesdo mamaria
a baixas temperaturas através de um crioprobe de nitrogénio liquido ou argbnio, que

induz necrose tecidual e efeito abscopal. Essa técnica ja é utilizada ha varios anos
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para tratamento de lesdes benignas mamarias como fiboroadenomas e para tratamento
de outras neoplasias, como metastases hepaticas de cancer de célon®. O ICE3 trial
€ um estudo prospectivo, multicéntrico, de brago unico, ndo randomizado, que avalia
a eficacia da crioablagdo no tratamento local de canceres de mama iniciais®¥. Dados
preliminares de 194 mulheres acima de sessenta anos com cancer de mama inicial
até 1,5 centimetros luminais, HER2 negativos, unifocais e de baixo ou intermediério
grau submetidas a crioablacdo, sem tratamento cirdrgico posterior ao procedimento,
evidenciaram uma recorréncia local de apenas 2% em trés anos de seguimento, sem
efeitos adversos severos reportados. A satisfacdo estética das pacientes foi de 95%.
A grande desvantagem das técnicas ablativas € a ndo aquisicdo de espécimen
anatomopatolégico durante o procedimento e a necessidade de equipamentos

especializados de alto custo e profissionais habilitados para seu manejo.

Antes de abordar as duas principais técnicas de ressec¢do ou exéerese de lesdes
radioguiadas, € importante contextualizar o aprimoramento das bidépsias de mama
ocorrido principalmente nas Ultimas trés décadas, o que possibilitou o

desenvolvimento de dispositivos capazes de ressecar lesdes mamarias completas.

Antes do advento do rastreamento mamogréfico, lesdes suspeitas da mama eram
geralmente detectadas ao exame fisico, e o diagndstico histopatologico das lesdes
palpaveis era realizado muitas vezes por biopsias incisionais e excisionais
cirirgicas™®®). Essa pratica estava associada a remocao cirirgica de multiplas lesGes
benignas para cada cancer diagnosticado, sem falar na falta de planejamento cirtrgico
prévio das lesGes neoplasicas sem diagndstico histologico estabelecido, levando
muitas vezes a necessidade de nova abordagem cirdrgica, aumento da morbidade
das pacientes e alto custo associado>16). Com a melhoria da acuracia e qualidade
dos exames de imagem da mama (mamografia, ultrassonografia mamaria e
ressonancia magnética), houve um aumento do nimero de diagndésticos de lesdes
nao palpaveis, muitas vezes de dificil acesso cirurgico, com necessidade de marcacgéo
pré-cirirgica das lesdes com fio metalico'”). Fez-se necessario o desenvolvimento de
técnicas radioguiadas simples, de facil execucéo e eficazes de coleta de material

dessas lesdes.
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O primeiro método percutaneo utilizado para se obter uma amostra de lesdes
mamarias suspeitas foi a puncédo aspirativa por agulha fina (PAAF). O centro pioneiro
na utilizacdo dessa técnica foi o Instituto Karolinska em Estocolmo na década de
196018, A PAAF consiste em uma aspiracdo da lesdo utilizando-se agulhas de 18 a
22 gauges acopladas a uma seringa de 20mL. E uma técnica simples, de facil
execucao e baixo custo, capaz de coletar células para estudo citologico. Por ndo ser
um estudo histoldgico, existe uma importante limitacdo da sua utilizacdo nos casos
oncoldgicos, pois a citologia geralmente ndo permite a diferenciacdo de carcinomas
invasores em carcinomas in situ e dificulta a realizacdo de imunohistoquimica, exame
fundamental para definicdo do melhor tratamento das pacientes com cancer de mama.
Amostras insuficientes variam de 8,5% a 46%, a depender do tipo da lesdo e do
método utilizado para guiar o procedimento®>17), Apesar de suas limitacGes, a PAAF
foi bastante utilizada até a década de 1990, periodo marcado por importantes
publicacdes de uma nova técnica percutanea capaz de adquirir material para estudo

histopatoldgico: a biépsia por agulha grossa®”:19),

A bidpsia por agulha grossa (também conhecida no Brasil por core biopsia) foi
desenvolvida com o objetivo de suprir as limitagdes da coleta citolégica da PAAF. Ela
consiste em uma agulha (geralmente de 14 gauge) acoplada a uma pistola automatica
de avanco de 15mm ou 22mm (a depender do dispositivo) capaz de seccionar e
coletar fragmentos para estudo histopatolégico. A cada coleta, a agulha deve ser
removida e reinserida, em caso de nova aquisicdo. E um método bastante eficaz para
diagndstico de lesdes maiores que 1 centimetro visualizadas a ultrassonografia, com
taxas de falso-negativo de 0% a 9%, percentual semelhante as taxas de falso-negativo
das bidpsias cirtrgicas fio guiadas?”. A bidpsia por agulha grossa foi uma evolugéo
no diagnostico de lesGes mamarias, pois possibilitou a reducdo das cirurgias
diagndsticas, reduzindo a morbidade para as pacientes e 0s custos para 0s sistemas
de saude. Entretanto, a core biopsia por estereotaxia apresenta altas taxas de falso
negativo (de 3,4% a 100%) para diagnéstico de microcalcificagcdes suspeitas e taxas
de subestimacao de malignidade em lesdes de comportamento maligno incerto, como
lesdo esclerosante complexa, cicatriz radiada, lesdes papiliferas e hiperplasia ductal

atipica”,
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Visando a aprimorar a técnica e suplantar as limitacdes da PAAF e da biopsia por
agulha grossa, foi desenvolvido um novo método de bidpsia percutanea de mama com
capacidade de obter maior volume de leséo por fragmento. Esse método conhecido
por biopsia assistida a vacuo (por muito tempo chamado de mamotomia por causa do
primeiro dispositivo autorizado pelo FDA em 2004, o Mammotome®) consiste em uma
agulha mais calibrosa (7 a 12 gauge) acoplada a um dispositivo a vacuo, capaz de
aspirar, rotacionar e seccionar multiplos fragmentos com uma Unica insercdo da
agulha, por uma incisdo na pele de 2-3mm®"). A técnica é realizada de forma eficaz
guiada por ultrassonografia, estereotaxia e ressonancia magnética, sendo bastante
eficaz para biépsia de calcificac6es e menos passivel de erros de localizacdo, como
no caso de nddulos pequenos, lesdes sélido-cisticas e lesBes de topografia de dificil
acesso proximas ao térax, muito superficiais, proximas a pele ou ao complexo aréolo-

papilar®®, com taxas de falso-negativo de 0,6% a 5,2%17,

Em comparacdo com a biopsia por agulha grossa de 14G, a subestimacdo de
hiperplasia ductal atipica para CDIS caiu de 50% para 20%, e de CDIS para carcinoma
invasor de 30% para 10% com a utilizagio da biépsia a vacuo@®?. E considerada uma
técnica com alta aceitacdo e satisfacdo dos pacientes, segura, custo-efetiva com taxas
de complicacBes baixas, que tem se tornado bastante difundida®. Em geral, um clipe
metalico de titdnio € posicionado na loja da biépsia ao final do procedimento como
medida de seguranca para definicdo precisa do sitio da lesdo, principalmente em
casos de lesbes pequenas e calcificacdes completamente excisadas pela técnica. As
principais complicagbes descritas na literatura s&o sangramento durante o
procedimento, que geralmente sdo controlados com pressdo local e gelo, e
hematomas, que sdo completamente absorvidos em alguns dias. Esses efeitos

colaterais sdo descritos como raros8).

A excisao assistida a vacuo, conhecida pela sigla VAE (do inglés vacuum assisted
excision), € uma adaptacao da técnica de biopsia assistida a vacuo (VAB), utilizando-
se 0os mesmos dispositivos acoplados a agulhas mais calibrosas, de 7 gauges por
exemplo. A VAE visa a ressecdo de maior quantidade de tecido da lesédo, com o

objetivo de ressecar por completo leses menores que 15 milimetros ou se igualar a
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uma resseccao cirirgica com 4 gramas de material coletado, ou obter amostra tecidual

satisfatéria em les6es maiores que 15 milimetros@?,

Figura 1 - Comparacao entre agulhas das principais técnicas de biopsias
percutaneas da mama. Agulha 7G de bidpsia a vacuo,
14G de biopsia por agulha grossa e 21G de PAAF

= '-m',“ S o3
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Fonte: O'Flynn EA, Wilson AR, Michell MJ17

Figura 2 - Comparacao dos fragmentos obtidos por bidpsia por agulha grossa (14G)
em relacdo aos fragmentos obtidos por biépsia a vacuo de 10G e 7G

Fonte: O'Flynn EA, Wilson AR, Michell MJ17
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Existem dois procedimentos principais de resseccao ou exérese de lesdes mamarias
radioguiadas: O BLES (Breast Lesion Excision System) e a Excisdo Assistida a vacuo

(consagrada pela sigla VAE, do inglés vacum assisted excision).

O BLES é um dispositivo capaz de excisar e realizar radiofrequéncia guiado por
ultrassonografia, que tem o objetivo de exérese da lesdo da mama em monobloco
com margens de seguranca®V). Em publicacdo recente de 2020, 11 pacientes com
tumores menores ou iguais a 15mm foram submetidas ao procedimento e posterior
resseccao cirdrgica. O tamanho médio das lesdes foi de 11.8mm (desvio-padrédo de
8.0mm a 13.9mm). Em todos os casos, o espécimen foi ressecado com margens
comprometidas, indicando que o volume ressecado pelo novo dispositivo é pequeno

e insuficiente.

Em relacdo a VAE, os dispositivos disponiveis ja sdo amplamente utilizados para
diagndstico de lesdes suspeitas na mama categoria 4 e 5 Birads®? e para tratamento
de lesdes benignas, o que facilita a curva de aprendizado dos médicos e faz com que
a técnica seja mais acessivel, sem necessidade de aquisicdo de novas tecnologias,
bastando apenas pequenas adaptac6es na técnica realizada e no calibre das agulhas
utilizadas. O procedimento é realizado sob anestesia local, podendo ser associado a
sedacéo, e pode ser guiado por estereotaxia ou ultrassonografia. VAE ja € utilizada
de rotina para resseccdo de lesdes benignas, como fibroadenomas®), e para o

manejo de lesdes de potencial maligno incerto na biépsia por agulha grossa 425,

Recentemente, houve crescente interesse da comunidade cientifica internacional na
aplicacdo de VAE para o tratamento percutaneo do cancer de mama inicial, com
reducdo potencial da morbidade e do sobretratamento cirargico causado pelo
rastreamento mamografico, com deteccdo de tumores cada vez menores e
indolentes@®). Existe um estudo britanico prospectivo randomizado ja em fase de
recrutamento de pacientes que visa avaliar a ndo inferioridade do tratamento local de
tumores de mama de bom prognostico de até 15 mm com VAE, quando comparado
ao tratamento cirdrgico convencional@®). O objetivo do estudo é provar que é possivel
realizar o descalonamento do tratamento local das pacientes com cancer de mama

inicial de bom prognéstico, sem prejuizo na seguranca oncolégica.
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O presente artigo é uma série retrospectiva que visa a avaliar o potencial da VAE para
o tratamento percutaneo de tumores de mama e procura estabelecer critérios de

inclusédo para selecdo de pacientes para o procedimento.
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HIPOTESE

A excisdo assistida a vacuo € capaz de ressecar completamente carcinomas de
mama, possibilitando no futuro o tratamento local dessas lesdes por esse método em

substituicdo ao tratamento cirdrgico padrao.
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JUSTIFICATIVA

Com a descoberta de tumores de mama cada vez menores, muitos deles indolentes
e de bom prognostico, faz-se necessario buscar tratamentos locais eficazes do ponto
de vista oncoldgico com menor morbidade para as pacientes. A ressec¢ao cirdrgica
do cancer de mama apresentou evolucdo consideravel nas ultimas décadas com o
advento do tratamento conservador e da associacdo da resseccao oncolégica com
técnicas de cirurgia plastica (oncoplastia). Entretanto, mesmo com o significativo
aprimoramento das técnicas cirdrgicas, ainda existem pacientes com sequelas como
resultados inestéticos, cicatrizes hipertréficas ou queloides, retracdes, dor local aguda
e cronica, necessidade de afastamento das atividades laborais por periodo
prolongado, efeitos adversos da inducdo anestésica, custos para sistema de saude
publico e privado, dentre outros. Tentando reduzir o impacto do tratamento, muitos
grupos internacionais pesquisam procedimentos minimamente invasivos para a

abordagem local dessas lesdes.

O presente estudo visa a avaliar a possibilidade de ressecc¢éo de carcinomas de mama
com um método minimamente invasivo ja amplamente utilizado para propedéutica e
exérese de lesBes benignas da mama, a excisdo assistida a vacuo (popularmente

conhecida como “mamotomia”) guiada por ultrassonografia ou estereotaxia.
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OBJETIVOS

O objetivo desse estudo foi avaliar a possibilidade da resseccdo de carcinomas de
mama invasores e in situ com biopsia percutanea a vacuo e exciséo assistida a vacuo,
e avaliar fatores preditivos que possam indicar maior chance de ressec¢ao completa
dessas lesbes pelo método.
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METODOS

Esse trabalho foi aprovado pelo Comité de Etica da Santa Casa de Belo Horizonte
com o numero 25761019.8.0000.5138. Termo de consentimento livre e esclarecido foi
obtido das pacientes participantes do estudo para autorizacdo ao acesso as
informacdes de prontuario (em anexo). Os métodos, resultados e discusséo desta

Tese de Doutoramento estao descritos no seguinte artigo preparado para publicacéo.
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SYNOPSIS

This is a retrospective analysis looking at the potential role of vacuum assisted excision
(VAE) for the percutaneous treatment of low/intermediate risk breast cancer, compared

to conventional surgical treatment.

ABSTRACT

Purpose: Evaluate vacuum assisted excision (VAE) for percutaneous treatment of
breast cancers. Methods: Vacuum assisted biopsy (VAB) and VAE were performed
for diagnostic purpose for malignancy confirmation of suspicious breast lesions, BI-
RADS 4 or BI-RADS 5 or lesions with indeterminate potential of malignance on
previous core biopsy (B3), prior to planned surgical excision, in 116 invasive breast
cancers (IC) or ductal carcinoma in situ (DCIS) with complete histological data from
VAB/VAE and surgery. Excision following VAB/VAE was defined as complete resection
(CR) if there was no residual tumor in the surgical specimen, minimal residual disease
(MRD) if residual tumor <3mm, gross residual disease (GRD) if residual tumor >3mm
and upgrade from DCIS on VAB/VAE to invasive cancer. CR and MRD were combined
as potentially resected and treated percutaneously (PRTP). GRD and those with
upgrade to invasive disease were determined not eligible for percutaneous treatment.
Factors predictive of PRTP were evaluated. Results: Mean age was 55.6 years (20-
91; SD 12,27). CR was seen in 29/116 cases (25%), MRD in 18/116 cases (15.5%),
GRD in 64/116 cases (55.2%) and 5/116 cases (4.3%) were upgraded from DCIS to
invasion, and those groups combined represented 47 cases of PRTP (40.5%) and 69
(59,5%) of tumors not eligible for percutaneous treatment. For 77 tumors <10mm, 45
(58.5%) were PRTP. Multivariate analysis reveals significance for VAE (p=0.008, OR:
4.4, 95% CI), low/intermediate nuclear grade (p=0.000, OR: 12.5, 95% CI) and final
tumor size (T) <10mm (p=0.000, OR: 50.1, 95% CI) for PRTP. If Low/intermediate
nuclear grade IC/DCIS <10mm undergoes VAE, the chance of PRTP was 84.58%.
Conclusions: Low/intermediate nuclear grade pTla/b IC could be PRTP by VAE and
should be considered for prospective randomized trials.

Keywords: Breast neoplasms, biopsy, needle, minimally Invasive surgical procedures,
vacuum assisted excision
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INTRODUCTION

In 2020 breast cancer was the most diagnosed female cancer, with an estimated 2.3
million new cases (11.7%) globally. It is the fifth leading cause of cancer deaths,
accounting for 6.9% of cancer deaths worldwide®. Since 1988 - 1995, mortality from
breast cancer has been declining sharply in most high-income countries®. The
inception of mammographic screening programs has led to increasing diagnosis of

small breast cancers, many of which have favorable biological characteristics®4).

Some of these tumors have excellent long-term outcomes, with 10-year breast cancer
specific survival approaching 100%®). It is likely that such tumors may never become
symptomatic within a patient’s lifetime due to their indolent nature and may thus
represent overdiagnosis. There has been much debate around the extent of
overdiagnosis within mammographic screening programs. In the UK, an Independent
Panel Review of the UK NHS Breast Screening Program concluded that for every
breast cancer death prevented by screening, around three cancers were

overdiagnosed and consequently overtreated®).

However, despite improvements in the understanding of tumor biology, there remains
no way of identifying those small (Tla-T1lb) tumors with broadly favourable
characteristics (e.g. hormone receptor positive, HER2 negative) that are likely to
progress or to become life-threatening. These all are generally treated in the same
manner, usually with breast conserving surgery, adjuvant radiotherapy and endocrine
therapy. These treatment modalities have associated physical and psychological
morbidities for patients and costs for healthcare providers(’89, Thus, there is
increasing interest in the de-escalation of loco-regional therapies for small screen-
detected tumors.

Numerous image-guided ablative techniques have been described for the minimally
invasive management of small tumors(9. By their nature, however, majority of these
techniques do not provide tumor tissue for histopathological assessment, and often
require specialized equipment and expertise which is not readily available. However,

vacuum-assisted excision (VAE) is a commonly used technique for both diagnostic and
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therapeutic purposes and can be carried out under local anesthesia and image
guidance. VAE is currently used to manage benign lesions? and lesions of uncertain
malignant potential (B3 lesions), where the aim is to take 4g of tissue which would
remove the lesion if small (< 15mm in size) but otherwise allow representative sampling
without complete resection if >15mm in size(21314), More recently, there has been
interest in the application of VAE for the percutaneous treatment of small breast
cancers to potentially reduce morbidity and surgical overtreatment of screen-detected

cancers®),

This retrospective series aimed to evaluate the potential of VAE for percutaneous

treatment of small breast cancers and the eligible selection criteria.

METHODS

Patient eligibility and study design

The study was approved by the Ethical Committee of Santa Casa de Belo Horizonte
by the number 25761019.8.0000.5138. Written informed consent was obtained for

participation.

A total of 1061 diagnostic vacuum assisted biopsy (VAB) and diagnostic VAE of
suspicious breast lesions, BI-RADS 4 or BI-RADS 5 or lesions with indeterminate
potential of malignance in previous core biopsy (B3), performed in a single breast unit
in Brazil from 04/13/2017-11/28/2020 were analyzed. The lesions were classified as
mass, mass with calcifications or calcifications and none of them had a previous
malignant core biopsy. Patients who had benign histological findings on VAE or VAB,
who had malignancy confirmation but did not undergo final definitive surgery or where
final surgical pathology was unavailable were excluded. This resulted in 116 cases of
invasive breast cancers (IC) or ductal carcinoma in situ (DCIS) with complete data from
surgical excision that were included in the analysis. Baseline demographic data was
recorded. Data were collected on imaging, including baseline assessments, findings
(mass +/- calcification), image guided approach to VAB/VAE (US/stereotactic) and

maximum radiological tumor size (TI).
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VAB/VAE procedure

Either a diagnostic VAB or a diagnostic VAE procedure was carried out according to
the operator’s standard practice, with no protocolization. Device, needle gauge used
and the definition of VAB or VAE were at the discretion of the operating physician. A
procedure was defined as a VAB when the lesion was not fully excised radiologically,
or when fewer than 12 samples with 7G needle or 18 samples with 10G needle were
taken. VAE was defined as either complete radiological excision of the lesion, or where
more than 12 samples with 7G needle or 18 samples with 10G needle were taken@?),
No minimal number of core samples was required for VAE. A marker clip was placed
at the site of the lesion for all VAB and VAE, and position confirmed by mammograms

after the vacuum procedure.

VAB/VAE/ surgical pathological reports

All tissue samples were submitted for histopathological evaluation. Following
assessment, maximum pathological tumor size following VAB/VAE (TV), VAB/VAE
pathology diagnosis (invasive disease +/- DCIS), presence of DCIS with comedo
necrosis, multifocality, multicentricity, bilaterality, recurrence, biomarker status
(ER/PR/HER2/Ki67), morphological tumor type, nuclear and histological grades were
all recorded. In case of multicentric or bilateral breast cancers only tumor
measurements and outcomes of the tumor submitted to VAB/VAE were included. One
patient with two multicentric nodules was submitted to two different VAB/VAE

procedures, so this case was treated as two lesions.

Surgical procedures

All cases underwent surgical excision following VAB/VAE. After surgery, radiography
of surgical specimen was performed to confirm the presence of the marker placed at
VAB/VAE. All surgically excised tissue was submitted for histopathological evaluation.
Sentinel node biopsy (SNB) was performed according to clinical practice.
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Presence of residual invasive or in situ disease on the surgical specimen was noted.
Excision following VAB/VAE was defined as: complete resection (CR) if there was no
residual tumor at surgery, minimal residual disease (MRD) if residual tumor <3mm,
gross residual disease (GRD) if residual tumor >3mm and upgrade from DCIS on
VAB/VAE to invasive cancer. CR and MRD were combined and considered as
potentially resected and treated percutaneously (PRTP) by VAB/VAE. GRD and
tumors where an upgrade to invasive disease was seen at excision were defined as

not adequately treated percutaneously.

Adjuvant Treatment

All patients received adjuvant systemic therapy and radiotherapy according to
Brazilian’s Guideline for Breast Cancer Diagnose and Treatment from Brazilian Health

Department(19),

Statistical Analysis

Categorical data were summarized as counts and relative frequencies, and
comparisons between groups of interest (tumors potentially resected and treated
percutaneously X tumors not eligible for percutaneous treatment) were performed
using the chi squared test, Fisher’s exact test or Monte Carlo simulation depending on
each specific case. Data were tested for normal distribution using the Kolmogorov-
Smirnov test. Continuous variables were summarized as mean * standard deviation
(SD) and median (minimum value, maximum value). For continuous parametric
variables, comparisons between groups were made using a two samples t-test and for
non-parametric variables the Mann-Whitney test was used. For analyses using

measurements from the same patients the paired t-test was used.

In order to identify possible imaging and pathologic characteristics of breast cancers
that could predict potential complete resection (and thus potentially successful
treatment with a minimally invasive approach), univariate and multivariate analyses
were performed. For multivariate analyses, variables with at least 80% of total number

of observations and p < 0.20 were included. Odds Ratio (OR) was calculated by the
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“Backward Model . In the final logistic multivariate model variables with statistical
significance of p <0.05 were retained. For definition of the final models the test
likelihood ratio test was used. Analyses were carried out using SPSS 20.0 (IBM SPSS
Version 20.0, Armonk, NY).

RESULTS

One thousand sixty-one diagnostic VAB/VAE procedures were reviewed. One hundred
thirty-three breast cancers - invasive cancers (IC) and ductal carcinoma in situ (DCIS)
- were identified. Seventeen cases were excluded due to lack of pathological data
following subsequent surgical excision. One hundred sixteen lesions with paired
VAB/VAE and surgical pathology data were evaluated (Figure 1). Factors predictive of
PRTP were analyzed. In total 5/116 (4.3%) cases had multicentric or bilateral breast
cancers; three had VAB/VAE only of one lesion and one had VAB/VAE from two

different multicentric nodules. All cancers were reported separately in the data.

Figure 1: Patient identification

1061 diagnostic VAB/VAE of BI-RADS 4-5 or B3
lesions from 04/13/2017 to 11/28/2020

J' 928 benign lesions on VAB/VAE excluded

133 1¢/DCIS

‘ 17 patients excluded:
14 surgical pathology unknown
3 patients did not undergo surgery

116 pathological reports of standard
surgical treatment
(lumpectomy/mastectomy/SNB)

5 (4.3%) upgrade from

29 (25%) completely 18 (15.5%) minimal 64 (55.2%) gross DCIS on VAB/VAE t
resected by VAB/VAE residual disease on residual disease on . 9” °
. . invasive cancer on
(1) surgical pathology (2) surgical pathology (3)

surgical pathology (4}

S T N

0,
47 (40.5%) tumors 69 (59.5%) tumors not

potentially resected and
treated ) | smtable for percutaneous
reated percutaneously treatment (3+4)

(1+2)

Source: the authors
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Baseline Characteristics

Baseline characteristics, imaging findings and VAB/VAE details of all 116 cases are
outlined in Table 1. Diagnostic VAB was carried out in 51/116 (44%) and diagnostic
VAE in 65/116 (56%). On VAB/VAE analysis, 26 cases (22.4%) with invasive disease
only, 47 cases (40.5%) with invasive/microinvasive disease with DCIS and 43 cases
(37.1%) with DCIS only. On final pathological analysis (VAB/VAE and surgical
specimen), 78/116 (67.2%) had invasive disease with or without DCIS and 38/116

(32.8%) with pure DCIS only.

Table 1 - Baseline characteristics, imaging findings and VAB/VAE

details of all 116 patients evaluated

Patient characteristics

Total number =116

Mean age in years (range)

55.66 + 12.27 (20-91)

Mammograms/ultrasound findings
Mass
Calcification
Mass with calcification

49 (42.2%)
36 (31.0%)
31 (26.7%)

Tumor size on imaging (mm) Mean + SD (range)

11.67 + 10.59 (4-88)

Multifocal

Yes 15 (12.9%)

No 101 (87.0%)
Multicentric/Bilateral disease

Yes 5 (4.3%)

No 111 (95.7%)

Local recurrence of previously treated cancer

Yes 7 (6.0%)

No 109 (93.9%)
Procedure

VAB 51 (44%)

VAE 65 (56%)
Image guided approach

us 76 (65.5%)

Stereotactic 40 (34.5%)

Tumor size measured on VAB/VAE pathology (mm)
Mean + SD (range)

5.29 + 2.89 (1-25)

VAB/VAE pathology diagnosis
Invasive cancer
Invasive cancer with DCIS
DCIS
DCIS with microinvasion

26 (22.4%)
36 (31.0%)
43 (37.0%)
11 (9.5%)

Source: the authors
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Surgical details are summarized in Table 2. For the 32 patients who did not undergo

axillary surgery, 27 had pure DCIS. There were 5 invasive cancers that did not undergo

axillary surgery: 4 elderly patients with immunohistochemistry like luminal subtype

invasive breast cancers (surgical team decision) and one 53 years old patient with

invasive local recurrence and previous axillary dissection.

For 11 cases of pure DCIS undergoing SNB: 6 were mastectomies, 5 were breast

conserving procedures, in which 3 cases were suspicious for microinvasion, 1 was

clinically suspicious for invasion and 1 was extensive high grade DCIS with comedo

necrosis.

Table 2 - Details of definitive pathology after VAB/VAE and surgery in 116 patients

Final surgery following VAB/VAE
Breast conserving surgery
Mastectomy
Unknown

89 (76.7%)
26 (22.4%)
1 (0.9%)

Measure of residual IC on surgery (mm)

Mean + SD = 2.95 + 5.48 (range 0-25)

Measure of residual DCIS on surgery (mm)

Mean + SD = 7.44 + 11.21 (range 0-65)

Final tumor invasive size (mm)

Mean + SD = 8.38 + 6.23 (range 0.8-25)

Final tumor in situ size (mm)

Mean + SD = 12.61 + 11.63 (range 2-65)

Residual disease findings at surgery:
No residual tumor
Minimal invasive residual disease
Minimal in situ residual disease
Minimal invasive and in situ residual disease
Gross invasive residual disease
Gross in situ residual disease
Gross invasive and in situ residual disease
DCIS with microinvasion residual disease

29 (25%)
3 (2.6%)
9 (7.7%)
6 (5.2%)

13 (11.2%)
29 (25%)
19 (16.4%)
8 (6.9%)

Nuclear grade

1 12 (10.3%)
2 56 (48.3%)
3 48 (41.4%)
Histologic Grade *

1 18 (25.7%)
2 34 (48.6%)
3 16 (22.9%)
Unknown 2 (2,8%)
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Presence of DCIS with comedonecrosis

Yes 57 (49.1%)

No 58 (50%)

Unknown 1 (0.9%)
Nodal status

NO 75 (64.7%)

N1-2 9 (7.7%)

No axillary surgery 32 (27.6%)

Estimated subtypes of invasive disease based on
immunohistochemistry evaluation

Luminal A 32 (27.6%)
Luminal B 25 (21.5%)
Luminal-HER 7 (6.0%)
HER2 enriched 6 (5.2%)
Triple negative 8 (6.9%)
Pure DCIS at VAB/VAE and surgery 38 (32.8%)

*pure DCIS (38 cases) and DCIS with microinvasion (8 cases) were excluded from this analysis
Source: the authors

Characteristics of tumors potentially resected and treated percutaneously

In total, 25% of lesions were completely resected by VAB/VAE, with a further 15.5%
having minimal residual disease only. Thus, 40.5% of tumors were classified as
potentially resected percutaneously. Table 3 summarizes the qualitative
characteristics and table 4 the quantitative characteristics of patients grouped

according to completeness of excision.
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PRTP Tumors not eligible for percutaneous treatment P value
Complete resected Minimal residual Total Gross residual Upgrade Total
by VAB/VAE disease on surgical disease
pathology

Number of
patients 29 (25%) 18 (15.5%) 47 (40.5%) 64 (55.2%) 5 (4.3%) 69 (59.5%)
Final diagnosis:

IC

IC+ DCIS 12 0 12 (25.5%) 6 0 6 (8.7%)

DCIS 9 15 24 (51.1%) 24 4 28 (40.6%)

DCIS with 8 2 10 (21.3%) 28 0 28 (40.6%)
microinvasion 0 1 1 (2.1%) 6 1 7 (10.1%)
Age
Mean + SD 59.31+£12.99 (31-91) | 59.22+13.39(33-79) | 59.27 £12.9 (31-91) | 52.80 + 11.32 (20-76) | 58.40 + 8.79 (44-66) 53.20 £ 11.19 (20-76) | 0.008
(range)
Tumor size on
image (mm),
Mean + SD 8.03 £ 4.02 (4-25) 9.28 + 3.29 (5-18) 8.50 £ 3.77 (4-25) 15.49 + 14.47 (4-88) 9.33 £ 4.04 (7-14) 15.00 + 14.00 (4-88) 0.008
(range)
Final tumor
invasive size
(mm)
Mean + SD 499 +2.17 (2-11) 5.31 £ 2.04 (1-8) 5.11 £ 2.10 (1-11) 12.10 + 9.93 (1-25) 4.76 + 4.48 (0.8-12) 10.66 + 7.10 (0.80-25) | 0.000

(range)




40

PRTP Tumors not eligible for percutaneous treatment P value
Complete resected Minimal residual Total Gross residual Upgrade Total
by VAB/VAE disease on surgical disease
pathology

Final tumor in

situ size (mm)

Mean + SD 3.88 + 1.25 (2-6) 2.25+0.35 (2-2.5) 3.55+1.30 ( 2-6) 15.96 + 11.98 (5-65) 15.96 + 11.98 (5-65)

(range)
0.000

Ki67 (%) 13.50 + 14.99 (2-80) 21.56 + 21.17 (3-80) 16.65 + 17.88 (2-80) | 25.80 + 19.29 (2-90) 18.00 + 21.68 (5-55) 25.46 £ 19.21 (2-90) 0.016

Source: the authors
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Table 4 - Quantitative characteristics of all groups and univariate analysis

PRTP Tumors not eligible for percutaneous treatment P value
Complete Minimal residual Total Gross residual Upgrade Total
resected by disease on surgical n=47 disease n=5 n=69
VAB/VAE pathology n=64
n=29 n=18
VAB/VAE
pathology
diagnosis:
IC 12 4 16 (34%) 10 0 10 (14.5%) 0.001
DCIS 8 2 10 (21.3%) 28 5 33 (47.8%)
IC+DCIS 9 11 20 (42.6%) 16 0 16 (23.2%)
DCIS 0 1 1 (2.1%) 10 0 10 (14.5%)
w/microinvasion
Presence of DCIS 0.000
with comedo
necrosis:
Yes 4 5 9 (19.1%) 45 3 48 (69.6%)
No 24 13 37 (78.7%) 19 2 21 (30.4%)
Unknown 1 1(2.2%)
Nuclear grade: 0.000
1 7 2 9 (19.1%) 2 1 3 (4.3%)
2 20 12 32 (68.1%) 24 0 24 (34.8%)
3 2 4 6 (12.8%) 38 4 42 (60.9%)
Histologic grade: 0.083
1 10 2 12 (33.3%) 5 1 6 (17.7%)
2 8 10 18 (50.0%) 14 2 16 (47,0%)
3 2 3 5 (13.9%) 10 1 11 (32,4%)
Unknown 1 1 (2.8%) 1 1 (2,9%)
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PRTP Tumors not eligible for percutaneous treatment P value
Complete Minimal residual Total Gross residual Upgrade Total
resected by disease on surgical n=47 disease n=5 n=69
VAB/VAE pathology n=64
n=29 n=18
Estimated subtypes
of IC based on
immunohistochemis
try evaluation:
Luminal A 13 8 21 (56.8%) 8 3 11 (26.8%) 0.074
Luminal B 5 5 10 (27.0%) 14 1 15 (36.6%)
Luminal-HER 1 1 2 (5.4%) 5 0 5 (12.2%)
Her-2 enriched 1 0 1(2.7%) 4 1 5 (12.2%)
Triple negative 1 2 3(8.1%) 5 0 5 (12.2%)
Luminal Her
negative tumors (78
patients evaluated):
Yes 18 13 31 (83.8%) 22 4 26 (63.4%) 0.043
No 3 3 6 (16.2%) 14 1 15 (36.6%)
Her-2 (113 patients
evaluated):
Negative (0 or 1+) | 26 16 42 (89.4%) 38 4 42 (63.6%) 0.004
Equivocal (2+) 0 0 0 2 0 2 (3%)
Positive (3+) 3 2 5 (10.6%) 21 1 22 (33.3%)
Ki-67 (112 patients
evaluated):
<14 19 9 28 (60.9%) 18 3 21 (31.8%) 0.004
214 9 9 18 (39.1%) 43 2 45 (68.2%)
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PRTP Tumors not eligible for percutaneous treatment P value
Complete Minimal residual Total Gross residual Upgrade Total
resected by disease on surgical n=47 disease n=5 n=69
VAB/VAE pathology n=64
n=29 n=18
Image guided
approach:
us 24 14 38 (80.9%) 36 38 (55.1%) 0.004
ST 5 4 9 (19.1%) 28 31 (44.9%)
Procedure
VAB 7 4 11 (23.4%) 38 40 (58%) 0.000
VAE 22 14 36 (76.6%) 26 29 (42%)
Image finding
Mass 19 10 29 (61.7%) 20 20 (29%) 0.001
Mass 6 5 11 (23.4%) 17 20 (29%)
wi/calcifications
Calcifications 4 3 7 (14.9%) 27 29 (42%)
Multifocal
Yes 2 1 3 (6.4%) 12 12 (17.4%) 0.083
No 27 17 44 (93.6%) 52 57 (82.6%)
Multicentric
Yes 1 2 3 (6.4%) 2 2 (2.9%) 0.394
No 28 16 44 (93.6%) 62 67 (97.1%)
Recurrence
Yes 3 1 4 (8.5%) 3 3 (4.3%) 0.439
No 26 17 43 (91.5%) 61 66 (95.7%)
Nodal status
0+ 19 14 33 (70.2%) 39 43 (62.3%) 0.915
N+ 3 1 4 (8.5%) 5 5 (7.3%)
No axillary surgery | 7 3 10 (21.3%) 20 21 (30.4%)
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PRTP Tumors not eligible for percutaneous treatment P value
Complete Minimal residual Total Gross residual Upgrade Total
resected by disease on surgical n=47 disease n=5 n=69
VAB/VAE pathology n=64
n=29 n=18
Final Tumor size*—
113 patients
evaluated:
<10mm 27 18 45 (97.8%) 33 4 37 (55.2%) 0.000
>10mm 1 0 1 (2.2%) 29 1 30 (44.8%)

*Final tumor size considered the largest invasive pathological measurement in invasive cases and the largest in situ component in pure in situ cases. Source: the authors

Source: the authors
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In the evaluation of the lesions completely excised and treated percutaneously, several
factors were found on univariate analysis to be associated with complete excision or
less than 3mm of residual disease. These included invasive disease, a tumor size of
<10mm, the presence of a mass lesion, unifocal disease, the absence of calcification,

and an ultrasound guided procedure. Figure 2 illustrates a complete resected case.

Figure 2 - pT1b(8mm)pNO(0/4)sn luminal B invasive breast cancer completed
resected by VAE (36 core samples 10G needle); (A) MLO/CC mammograms;
(B) MLO/CC tomossintesis slices; (C) US mass; (D) VAE specimen;
(E) Surgical specimen after ressection; (F) radiography of the surgical specimen with
the marker on VAE site (G) HE histological slide of VAE sample,
with invasive tubular carcinoma with desmoplastic reaction

Source: the authors

When invasive disease alone was considered, there was no association between
immunohistochemistry like tumor and completeness of excision with VAE/VAB
(although numbers in each subtype were small). Subgroup analysis of the completely
excised invasive tumors demonstrated an overall small mean tumor size (7.5mm), all
presented as either a mass or a mass with calcification, and none presented as pure
mammographic microcalcification. In total, 19 cases underwent SLNB — 16 were node
negative and 3 node positive — all were pTla/b tumors, and 2 were

immunohistochemistry like luminal A subtype and one luminal B.
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Predictors of tumors potentially resected and treated percutaneously

There were 47 (40.5%) tumors which were PRTP, of which 10 (21.,3%) were DCIS
and 37 (78.,7%) were invasive disease (12 pure IC, 24 IC + DCIS and 1 DCIS with
microinvasion). When potential percutaneous treatment was considered in univariate
analysis 15 factors were associated with PRTP considering p < 0.05 (Table 3 and 4).
In multivariate analysis, only 3 factors remained associated with PRTP as shown in
Table 5: a VAE procedure (p=0.008, OR: 4.4, 95% CI), low/intermediate nuclear grade
(p=0.000, OR: 12.5, 95% CIl) and final T < 10mm (p=0.000, OR: 50.1, 95% CI). In this
retrospective analysis, the probability of PRTP of low/intermediate nuclear grade

tumors smaller than 10mm undergoing VAE was 84.58%.

Table 5 - Multivariate analysis for tumors potentially
resected and treated percutaneously

B p Value OR Inferior Superior
VAE 1.474 0.008 4.365 1.465 13.011
Low/intermediate
nuclear grade 2.528 0.000 12.523 3.962 39.585
Final T <10mm 3.915 0.000 50.162 | 5.792 434.406
Constante -1.702 0.000 0.182

Hosmer-Lemeshow Test = 0.450, Log likelihood = 88.38, Pseudo R = 0.582
Source: the authors

DISCUSSION

VAE is a convenient outpatient percutaneous procedure carried out under local
anesthesia, which is well tolerated. It can be performed with vacuum biopsy devices,
which are used globally for diagnostic purposes. This retrospective series of
unselected cases submitted to diagnostic VAB/VAE showed that 25% of tumors were
completely resected, with a further 15.5% of cases having minimal residual disease
only. However, a further 55.2% of cases had gross residual disease following
VAB/VAE, with 4.3% showing an upgrade from DCIS to invasive disease at surgery.

This data suggests that with careful patient selection of patients likely to have very low
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risk disease, or indolent disease unlikely to progress, it may be possible to completely

excise breast cancer with percutaneous minimally invasive techniques.

Comparing VAB with VAE in this series, in the group of PRTP only 23% of cases were
VAB and 76% were VAE. In the other group of tumors not eligible for percutaneous
treatment, 58% of cases were submitted to VAB and only 42% to VAE, showing that
for potential therapeutic purpose a VAE procedure should be recommended. Most of
the cases with complete resection were of low/intermediate nuclear grade (93.1%), IC
(72.4%), presenting with a mass lesion either with or without associated
mammographic calcifications (86.2%). For invasive breast cancers, the data shows
that it is possible to resect percutaneously ductal and lobular invasive cancers of all
immunohistochemical subtypes smaller than 11mm in radiological evaluation, although

the number of patients in each subtype is relatively small.

In those patients with invasive tumors completely resected by VAE, 3 (14%) were found
to have nodal disease at SLNB, despite negative radiological staging at diagnosis —
two luminal A tumors and one luminal B tumor according to immunohistochemical
subtyping. All were pTla/b tumors. Given the increasing use of molecular profiling in
identifying patients at genomically low risk despite nodal disease 1), the question
remains whether SLNB adds valuable prognostic information in the setting of minimally

invasive local treatment, or whether SLNB can be safely omitted in this setting.

VAE was a less effective approach for the percutaneous treatment of DCIS. The largest
DCIS completed resected by VAE was 6mm. DCIS represents just 8/29(27.6%) of all
tumors completely resected and 10/47 (21.3%) of tumors potentially resected and
treated percutaneously compared to 21/29 (72.4%) and 37/47 (78.7%) respectively for
IC (p 0.001). Additionally, in this series there were 5 cases of DCIS which were
upgraded from DCIS to IC following surgery. In our series lesions presenting with
calcifications alone in the absence of an associated mass were much less likely to be

completely excised.

Analysis of extent of residual disease following surgical excision allowed the evaluation

of VAE for potential minimally invasive treatment of breast cancer. In this case series,
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the procedure was performed with diagnostic rather than therapeutic intent. It could
therefore be hypothesized that those cases with minimal residual disease < 3mm could
have been potentially resected in a procedure carried out with therapeutic intent.
Furthermore, focally positive margin is defined as cancer invading for less than 4 mm
in length the inked margin®213) and omitting re-excision for focally positive margins
after breast-conserving surgery does not impair disease-free and overall survival®® or
the local regional recurrence rate9 in the context of appropriate adjuvant radiotherapy

and endocrine therapy.

Clearly, where tumors are treated with VAE alone, conventional histopathological
assessment of resection margins is not possible. However, it is important to bear in
mind that clear margins following breast conserving surgery do not necessarily imply
the absence of residual invasive disease in the breast. Negative margins are defined
as no invasive tumor component and/or adjacent DCIS component touching the inked
margint® and close margins is defined as tumor less than 2 mm width from the inked
margin®®, The rate of residual disease on close and focally positive margins is

similar(20.21),

Screening mammography has been associated with reduced mortality from breast
cancer in women 40 to 70 years of age, with absolute risk reduction of 0.809 (0.742 -
0.833 CI)?d, Benchmarks reported by the Breast Cancer Surveillance Consortium
(BCSC) for mammography screening are median size of IC of 14mm, 77.3% of node
negative cancers, 52.6% of minimal cancers (less than 1cm invasive cancers or in situ)
and 74.8% of stage 0 and 1 cancers®. Most of cancers detected on screening
programs are small node negative cancers potentially eligible for percutaneous

treatment.

Overdiagnosis in mammographic screening programs remains a significant problem,
with reported rates ranging from 11-229,(22.23.24.25.26.27) Thjs has largely been attributed
to a substantial increase in the detection of small tumors, often with favorable biological
features, without any corresponding reduction in the incidence of larger tumors, nor
indeed of metastatic disease@¥. Local therapy remains an integral part of the treatment

of such cancers; however, it is necessary to tailor treatment approaches to the needs
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and preferences of the individual, minimizing treatment morbidity as far as possible
while preserving oncological safety®®). Thus, there is increasing interest using
minimally invasive approaches for the local therapy of breast cancer, in part to address

the issues around overdiagnosis and consequent overtreatment.

In this context, several percutaneous ablative techniques have been described, with
high technical efficacy rates (>80%), low complication rates and acceptable local
recurrence rates%28), More recently, interim analysis of the ICE3 prospective, single-
arm trial evaluating cryoablation for low-intermediate grade, biologically favorable
tumors <15mm in women aged 60 years or older demonstrated an ipsilateral breast
tumor recurrence rate of 2% after a mean follow up of 35 months®9, For 194 patients,
who received successful cryoablation, the mean age was 75 years (range, 55-94
years). The mean tumor length was 8.1 mm (range, 8-14.9 mm), and the mean tumor
width was 7.4 mm (range, 2.8-14 mm). Therefore, appears that ablation techniques
may be useful in treating early-stage breast cancer, although there is a paucity of high-
guality, randomized evidence comparing them with surgery to support adoption into
clinical practice. However, ablative techniques by their nature disrupt the tumor and do
not provide tissue for evaluation, which is required for histopathological assessment
and increasingly for molecular profiling to guide selection of systemic therapies. Tumor
size on image for PRTP by VAE was 8.50mm * 3.77 (4-25). VAE differs from
cryoablation, as cryoablation is an ablative technic, whereas VAE is based on resection
allowing pathological evaluation of the specimen.

Another percutaneous excisional technique which allows histopathological evaluation
of tumor margins is the Breast Lesion Excision System (BLES). The IPEX trial used
BLES, which excises the lesion whole rather than piecemeal®®. The IPEX trial reported
124 cases of DCIS or IC, and following excision, 101 (81%) had clear histologic
margins [average lesion size was 11 mm for both invasive cancers (4-20 mm) and
DCIS (1.5-20 mm)]. However, the BLES device has now been withdrawn from the
market, and has not been a widely available technique, unlike VAE technologies which
are in common use across the globe.

Inevitably, there are some limitations to a retrospective single center case series of this

nature. Patients were undergoing a diagnostic procedure, although the intent in some
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cases would be therapeutic. At the time of the study, the technique for VAE was not
standardized, nor was there standardized pathological reporting of specimens. Patient
numbers are relatively small, particularly in respect of the immunohistochemical
subtype analysis, which means that it is difficult to draw definitive conclusions about
the ability to VAE to fully excise different subtypes of breast cancer. However, this
study adds to the weight of data supporting the potential use of VAE for the treatment
of small, biologically favorable screen-detected breast cancers. The ideal evaluation of
this technique would require a large, multicenter randomized study such as the UK
SMALL trial(0),

SMALL is a prospective, multicenter, randomized phase Il trial of minimally invasive
VAE procedure versus surgery in patients with small (£15mm), biologically favorable
screen-detected breast cancer conducted in NHS, United Kingdom, which is recruiting
patients. The aim of the trial is to generate high-quality, practice-changing clinical
evidence to support the safe de-escalation of surgical treatment within the context of
standard adjuvant radiotherapy and endocrine therapy in selected patients and will
evaluate both the requirement for re-excision after VAE and long-term local recurrence
rates.

CONCLUSIONS

This data provides further evidence that small, low/intermediate nuclear grade pTla/b
breast tumors presenting as a mammographic/ultra-sound mass lesion can be
completely excised and potentially treated percutaneously by VAE. Prospective trials
supporting minimally invasive techniques are required to support evidence-based

change in surgical practice.
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CONSIDERACOES FINAIS

Por meio dos resultados apresentados por esse estudo retrospectivo, foi possivel
afirmar que existe a possibilidade de resseccdo completa de carcinomas de mama por
excisdo assistida a vacuo. Também podemos inferir que foi possivel selecionar melhor
as candidatas que devem ser incluidas nos estudos prospectivos de nao inferioridade

do método quando comparado ao tratamento cirdrgico padrao.
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TERMO DE CONSENTIMENTO LIVRE E ESCLARECIDO

Titulo_do Projeto: Analise de resseccdo completa de tumores de mama iniciais

submetidos a bidpsia e ou exciséo assistida a vacuo

Prezada senhora:
Vocé estd sendo convidada a participar de uma pesquisa que estudara a possibilidade de

retirada completa do cancer de mama através da biépsia assistida a vacuo.

Vocé foi selecionada (a) porque preenche os critérios de inclusdo do estudo, que consistem
em: sexo feminino, idade entre 18 a 100 anos, ter sido submetida previamente a biépsia e ou
excisdo assistida a vacuo de nédulo ou microcalcificagbes categoria 4 ou 5 birads na Clinica
Radiol6gica Ambulatorial Redimasto, que confirmou o diagnéstico histolégico de cancer de

mama.

Procedimentos do Estudo

A sua participacdo nesse estudo consiste em fornecer dados através da permissao para
avaliar seu prontuario, onde todas as informacdes para a pesquisa serdo coletadas e
armazenadas em banco de dados criptografado.

Beneficios do Estudo

A senhora podera fazer parte de uma pesquisa que provavelmente trara informacgdes futuras
importantes que poderdo beneficiar mulheres no mundo todo com cancer de mama, com a
possibilidade de tratamento menos danoso do tumor, sem necessidade de cirurgia. Além disso,
contribuira para a elaboracéo de artigos e livros cientificos com a divulgacao dos resultados da

pesquisa.

Riscos e Desconfortos

Os riscos e desconfortos relacionados a pesquisa estdo centrados na perda de
confidencialidade dos dados levantados pelos pesquisadores. Para evitar tal risco, todos os
dados coletados serdo mantidos em planilhas criptografadas, em total sigilo, onde somente os
pesquisadores envolvidos no projeto terdo acesso a esses dados. Todos os seus dados
coletados serdo confidenciais, sua identidade nédo sera revelada publicamente em hipotese
alguma e somente os pesquisadores envolvidos neste projeto terdo acesso a estas

informacfes que serdo utilizadas somente para fins de pesquisa.
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Sua participagdo € muito importante e voluntaria e, consequentemente, ndo havera
pagamento por participar desse estudo. Em contrapartida, vocé também né&o ter& nenhum
gasto.

Carater Confidencial dos Registros

As informacfes obtidas nesse estudo serdo confidenciais, sendo assegurado o sigilo sobre
sua identidade em todas as fases da pesquisa. E quando da apresentacao dos resultados em
publicacéo cientifica ou educativa sua identidade ainda sera confidencial, uma vez que os

resultados sao retrato de um grupo e ndo de uma pessoa.
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penalidades ou perda de qualquer beneficio, que tenha direito nesta instituicdo. Vocé também
pode ser desligado do estudo a qualquer momento sem 0 seu consentimento, caso o estudo
termine. Se vocé decidir retirar-se do estudo, favor notificar o pesquisador que esteja
atendendo-o. O pesquisador responsavel pelo estudo poderd fornecer qualquer
esclarecimento, bastando contato no seguinte endereco e/ou telefone:

Nome do pesquisador:
Carolina Nazareth Valadares
Telefone: (031) 997914993

E-mail: carolinanvaladares@gmail.com

Outra maneira de satisfazer suas duvidas quanto a esse estudo é entrar em contato com o

nosso Comité de Etica em Pesquisas com Seres Humanos. Trata-se de um setor que tem a

finalidade de proteger o participante de pesquisa de qualguer risco envolvendo pesquisas,

além de esclarecer qualguer duvida sobre a sua participacao.

O contato pode ser feito pelos meios abaixo:

Comité de Etica em Pesquisa - Santa Casa BH Ensino e Pesquisa
Rua Alvares Maciel 611 - Santa Efigénia - BH -30150-250
comitedeetica@santacasabh.org.br - (31) 3238.8933
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Eu, Carolina Nazareth Valadares, comprometo-me a cumprir todas as exigéncias e

responsabilidades a mim conferidas neste termo e na resolucéo 466/12.
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