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Resumo

INTRODUCAO: A dissecagdo completa dos linfonodos axilares (DCLA) em cancer
de mama é o tratamento-padrdo para os casos de linfonodo sentinela (LS)
positivo. Todavia, estudos relatam que 38 a 67% das pacientes com LS positivos
nao tém comprometimento dos demais linfonodos axilares. OBJETIVO: O objetivo
deste estudo é explorar as caracteristicas morfolégicas do tumor primario da
mama e das metastases no LS para tentar definir subgrupos de pacientes que
se beneficiardo de uma DCLA. MATERIAL E METODOS: Foram selecionadas
mulheres com carcinoma invasivo da mama com LS positivo, submetidas a
DCLA no periodo de julho de 2002 a margo de 2007 (dados coletados no
Instituto de Patologia de Campinas). Foram avaliados a localizagdo da metastase no
LS, tal como: capsula, seio subcapsular, sinuséides e/ou parénquima, o tamanho da
metastase, o numero de focos metastaticos, o numero de LS comprometidos e
presenca ou auséncia de extensdo extranodal. Foram estudados: tamanho do
tumor, tipo histoldgico, grau histolégico e nuclear das neoplasias e invasao vascular
peritumoral. Analises univariadas usando o teste do qui-quadrado e o teste exato de
Fisher foram utilizadas para determinar a associagdo entre a morfologia do tumor

mamario e as metastases do LS com o estado dos LNS. Analise multivariada
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com regressao logistica foi realizada para avaliar a associagao entre as variaveis
estatisticamente significativas nas analises univariadas com o estado axilar.
RESULTADOS: Foram examinados linfonodos sentinelas de 546 mulheres com
carcinoma invasivo da mama. Cento e quarenta e um pacientes tiveram LS
positivo (26%), das quais 21 mulheres ndo foram submetidas a DCLA. Das 120
pacientes estudadas com LS positivo e DCLA, 51 delas tiveram axila positiva
(43%). Na analise univariada, tamanho do tumor na mama, tipo histoldgico, grau
nuclear, niumero de LS positivos € numero de focos metastaticos no LS néao
tiveram associagcdo com metastase na axila, enquanto que grau lll histolégico
da neoplasia, invasao vascular peritumoral, tamanho da metastase no LS,
metastase localizada no parénquima e extensao extranodal tiveram associagao com
axila positiva. CONCLUSOES: Estes fatores associaram-se a maior probabilidade

de desenvolver metastases nos LNS.

Palavras-chave: linfonodo sentinela. cancer de mama, metatastases em linfonodos,

dissecacao.
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Summary

INTRODUCTION: The complete axillary lymph node dissection is the standard
treatment for patients with positive sentinel lymph node (SLN) in breast cancer.
However, several studies report that 38 to 67% of patients with positive SLN do
not have involvement of the non-sentinel lymph nodes (NSLN). OBJECTIVE:
The purpose of this study is to explore the morphological characteristics of the
primary breast tumor and the SLN metastases to define subsets of patients that
will have receive greater benefit from complete axillary lymph node dissection
(CALD). METHODS: We studied 546 women with invasive breast carcinoma
that were submitted to sentinel lymph node biopsy from July 2002 to March
2007 (data from Instituto de Patologia de Campinas). One hundred and forty
one patients (26%) had positive sentinel lymph node and 21 women refused to
be submitted to CALD. Univariate analyses were performed using the chi-square
test and Fisher exact test for individual variables to determine the association
between the morphology of the mammary tumor and the SLN metastasis with
the status of the NSLN. Multivariate analyses with logistic regression were done
to evaluate the association between the statistically significant variables in

univariate analyses with the axillary status. RESULTS: SLN from 546 patients
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with invasive breast cancer were studied. One hundred and forty one patients
had SLN positive (26%) and 21 women refused to be submitted to CALD. Of the
remaining 120 patients studied, 51 of them developed additional metastases in
the NSLN (43%). Upon univariate analyses, tumor size, histologic type, nuclear
grade, number of positive SLN and number of metastatic foci in the SLN were
not associated with disease in the NSLN, while histologic grade lll, peritumoral
vascular invasion, size of the metastasis in SLN, disease localized in the lymph
node parenchyma and extranodal extension were associated with additional
metastases in NSLN. CONCLUSION: These risk factors were associated with

greater probability to develop metastases in the NSLN.

KEY-WORDS: sentinel lymph node, breast cancer, metastases in lymph node,

axillary lymph node dissection.
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1. Introducao

O estado dos linfonodos axilares € o fator prognéstico mais importante em
pacientes com cancer de mama. A presenca de metastase linfonodal determina a
necessidade de terapia adjuvante e o numero de metastases pode influenciar no
tipo de terapia. A difusdo do rastreamento mamografico tem resultado em detecgéo
mais precoce do cancer de mama, diagnosticado neoplasias mamarias cada vez
menores e, consequentemente, diminuido o numero de prevaléncia de metastases
axilares (Giuliano et al., 1999). Pacientes com linfonodos axilares clinicamente
negativos tém comprometimento neoplasico em cerca de 20% a 25% dos casos
ao exame histologico (Weaver, 2003). Cerca de 25% a 30% das pacientes com
axila negativa ao exame microscopico podem desenvolver metastases e 6bito,

provavelmente por subestadiamento patologico axilar (Viale, 2005).

1.1. Historico

O termo LS foi primeiramente mencionado por Gould em 1960, baseado

na posicao anatdbmica durante o esvaziamento cervical radical por tumoracao
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de parétida (Gould et al., 1960). Cabanas (1977) promoveu a primeira descricao
fisiolégica do LS em cancer peniano através de linfangiografias que mapeavam os
linfaticos dorsais do pénis. Concluiu que se tratava do primeiro local de metastase
linfonodal, indicando terapia adjuvante quando positivo. A linfocintilografia da
mama foi o antecessor indireto do conceito de linfonodo sentinela (LS), pois
descreveu o primeiro linfonodo da drenagem axilar, porém seu significado ainda era

obscuro (Agwunobi e Boak, 1978; Christensen et al., 1980; Osborne et al., 1983).

Morton et al. (1992) definiram o conceito de primeiro linfonodo a receber
a drenagem linfatica de um tumor local, utilizando a técnica de azul vital em
223 pacientes com melanoma cutaneo estadio I. Krag et al. (1993) utilizaram o
gama-probe para detectar o LS em pacientes com cancer de mama (Krag et al.,
1993). Giuliano et al. (1994) modificaram a técnica de Morton ao utilizar corante
azul vital isossulfan para detecgcdo do LS em 174 mulheres com céncer de
mama. Albertini et al. (1996) e Veronesi (1997) testaram microcoloides de
albumina marcada com tecnécio que permitem evidenciar o LS através de uma
linfocintilografia e de uma sonda para cirurgia radioguiada, retirando-o mediante

uma pequena incisao axilar.

1.2. Importancia da avaliacdo do LS

O LS é o primeiro linfonodo a receber a drenagem linfatica de uma
neoplasia primaria, apresentando importante papel na avaliagdo das pacientes

axila negativas (pNO verdadeiras), evitando DCLA desnecessaria e fornecendo
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informacgdes para planejamento de terapia adjuvante com morbidade minima. Sua
avaliacao € menos agressiva que a DCLA, proporcionando menor morbidade e
custo (Noguchi, 2001). Estudos comprovam que 38% a 67% dos pacientes com LS
positivos ndo tém comprometimento dos demais linfonodos axilares (LA) (Giuliano et

al., 1994; Veronesi et al., 1997; Barnwell et al., 1998 e Czerniecki et al., 1999).

1.3. Técnicas de identificacao do LS

Existem duas técnicas diferentes de identificagdo do LS, através de corante
vital como o azul patente e o radiofarmaco, sendo que ambas apresentam
acuracia semelhante maior ou igual a 90% (Giuliano et al, 1994; Albertinil et al.,

1996 e Reynolds et al., 1999).

1.4. Numero de LS retirados

A média do numero de LS retirados e examinados por paciente € 2 na
maioria dos estudos, enquanto que a média de linfonodos provenientes de uma
DCLA varia em torno de 15 a 20 linfonodos, o que nao permite ao patologista
realizar um exame detalhado devido ao alto custo e tempo dispendidos (Kamath

et al., 2001).
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1.5. Métodos de avaliacdo do LS

Nao ha consenso na literatura sobre como examinar o LS histologicamente
em parafina. Ha controvérsias quanto ao numero de cortes, intervalos de
seccionamento, uso da imunoistoquimica (IHQ) e papel da biologia molecular

(Vialle, 2005).

Um exame mais detalhado do LS com cortes seriados e IHQ pode
permitir melhor deteccdo de metastases axilares, pois como o LS € o primeiro
linfonodo a ser drenado pelo tumor, tem risco mais elevado para metastases

(Kamath et al., 2001).

Nas pacientes com cancer de mama, existe uma gama de denominagdes
aplicadas quando sao encontradas metastases linfonodais que refletem,
muitas vezes, conceitos e interpretacdes diversas, tais como: metastase oculta,
micrometastase (MIC) e células tumorais isoladas (CTI) (Carvalho e

Carvalho, 2004).

Metastase oculta refere-se ao achado de metastase apds estudos
adicionais, ou seja, quando nao foi encontrada ao exame de rotina em corte do
bloco de parafina corado por HE, através de cortes seriados, exames
imunoistoquimicos ou técnicas moleculares, podendo corresponder a MIC,

macrometastase ou CTI (Carvalho e Carvalho, 2004).
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1.6. Tipos de metastases em linfonodos

A metéstase no LS é subdividida em macrometastase e MIC. O termo
MIC foi introduzido por Huvos et al. em 1971, sendo definido na época como
depodsito metastatico menor que 2,0mm de diametro, detectado em um unico
linfonodo apds extensa revisdao do material histolégico original. Qualquer
depodsito metastatico de 2,0mm ou mais de didmetro e/ou qualquer metastase
em 2 ou mais linfonodos é definido como macrometastase. Esta definicido tem
sido adotada tanto pela Unido Internacional Contra o Cancer (UICC), quanto

pelo American Joint Commission on Cancer (AJCC).

E importante ressaltar que a extensdo das MICs varia de células Unicas
isoladas a grandes colonias de células. Na classificacdo da UICC, CTI séo
pequenos agrupamentos clusters de células menores ou iguais a 0,2 mm no
maior didmetro e que ndo mostram evidéncia de atividade metastatica, n&o
penetrando no seio subcapsular do linfonodo, sendo designadas pNO(i+).
Entretanto, a classificacdo TNM nao proporciona solugdo em casos de CTl em

multiplas localizagdes do linfonodo (Noguchi et al., 2002a).

Em 2002, o AJCC Breast Committee propés que MIC menor ou igual a
0,2mm deve ser classificada como CTIl pNo (itc), ndo sendo recomendadas
DCLA e terapia neo-adjuvante, e quando a MIC for >0,2mm e <2mm, deve ser

classificada como pN1 (mcm) (Noguchi et al., 2002a).
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Ha incertezas a respeito das implicagdes clinicas do envolvimento
minimo do LS por MIC ou CTI, em relagado ao risco de metastases adicionais
para linfonodos n&o-sentinelas axilares e ao valor progndstico para a sobrevida

das pacientes (Viale, 2005).

1.7. Envolvimento dos linfonodos nao-sentinelas

A taxa de metastase nos linfonodos n&o-sentinelas axilares chega a 50%
quando ha macrometastase no LS (Viale, 2005). Consequentemente, um LS
com macrometastase requer uma DCLA, sendo que em casos de MIC, o
significado clinico permanece ainda controverso. E importante avaliar o
significado das MICs nos LS e definir qual deve necessariamente requerer uma
DCLA e um tratamento sistémico adjuvante. Os estudos procuram avaliar varios
métodos de detecgao de MICs, tais como cortes seriados e aprofundados no
bloco de parafina do LS ou IHQ com pan-citoqueratinas, para se detectar
metastases ocultas avaliando a relevancia progndstica e seu impacto na
decisao de esvaziar a axila e no posterior tratamento sistémico das pacientes

(Noguchi et al., 2002b).

O uso de cortes seriados e de IHQ em linfonodos negativos provenientes
da dissecacdo axilar ja tinha sido testado antes mesmo da introdugédo do
conceito de LS. Embora alguns estudos questionem o significado dos depdsitos
metastaticos detectados por tais métodos (Nasser et al., 1993), MIC linfonodal

parece ter um pequeno, porém significante, efeito adverso na sobrevida global e
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livre de doenga, na maioria dos casos. Tem sido demonstrado que ha uma
correlagao linear entre o tamanho da metastase linfonodal e a sobrevida da

paciente (Noguchi et al., 2002b).

Estudo realizado por Liang et al. (2001), demonstrou 15 casos de MIC
em 226 LS estudados (6,7% do total), sendo que em nenhum havia
comprometimento dos demais LA. Outro estudo realizado por Giuliano et al.
(1999) concluiu que pacientes com tumores T1 e T2 e com MIC no LS néo
tiveram comprometimento dos demais LA. Ambos os estudos concluem que,
provavelmente, a MIC no LS era o unico local de comprometimento axilar,

indicando, portanto, a preservagao da axila nesses casos (Liang et al., 2001).

Demais estudos comprovam taxas mais elevadas de comprometimento
axilar em casos de MICs no LS, tais como 16% em casos de MIC menor ou
igual a Tmm, e 36% em casos de MIC entre 1mm e 2mm (Weaver, 2003).
Foram relatados, ainda, 15,6% em casos de MIC menor ou igual a 1mm e
36,4% em casos de MIC entre 1mm e 2mm (Viale et al., 2001) e 15,2% em

casos de MIC menor ou igual a 2mm (Reintgen et al., 2001).

1.8. Fatores de risco para predizer metastases nos linfonodos nao-
sentinelas

Alguns desses estudos concluem que tanto o tamanho do tumor quanto o
tamanho da metastase no LS interferem no comprometimento dos demais LA

(Reintgen, 2001; Viale et al., 2001), embora outro estudo tenha sugerido que a
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DCLA néao seja necessaria em casos de tumores menores que 0,5cm com MIC

no LS (Chua et al., 2001).

Quando a MIC é detectada por IHQ, a taxa de comprometimento dos
demais LA cai para 7,6% (Reintgen et al., 2001). Outro estudo relata indice de
14,5% de envolvimento axilar (Jakub et al.,, 2002). O Colégio Americano de
Patologistas tem afirmado que os valores prognostico e preditivo destes casos
diagnosticados por IHQ ndo estdo ainda comprovados. Portanto, n&do séo
recomendadas decisdes terapéuticas nestes casos, até que estudos posteriores

demonstrem seu significado clinico (Jakub et al., 2002).

Estudos prospectivos, tais como o do American College of Surgeons
Oncology Group Z10 e do NSABP B32, estdo sendo realizados para revelar mais
informagdes quanto a relevancia prognéstica das MIC no LS (Lannin, 2004).
Outro estudo do International Breast Cancer Study Group, também prospectivo,
esta sendo realizado para avaliar pacientes com CTl e MIC nos LS que sao
randomizadas para seguimento ou esvaziamento axilar, sendo avaliados o

intervalo livre de doenga, a sobrevida global e a qualidade de vida (Viale, 2005).

E importante ressaltar que tanto o tamanho do tumor na mama,
geralmente maior do que 2cm, como o tamanho da metastase no LS e a
presengca de invasdo vascular angiolinfatica peri-tumoral estdo relacionados
com o comprometimento dos demais LA (Chu et al., 1999; Reynolds et al.,

1999; Turner et al., 2000; Wong et al., 2001; Sachdev et al., 2002).
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Tém sido descritos varios fatores, tanto no tumor da mama como nos LS
positivos, relacionados com presenga ou auséncia de metastases nos LNS. Em
relagdo ao tamanho do tumor primario na mama, quando este é maior que 1cm,
ha risco de metastase nos linfonodos em torno de 3% a 37% (Mustafa et al.,
1997). Inumeros estudos revelam associacdo entre o tamanho do tumor na
mama e metastase nos LNS, tais como de Turner et al. (2000); Kamath et al.
(2001), Rahusen et al. (2001); Wong et al. (2001); Sachdev et al. (2002);

Fleming et al. (2004), Joseph et al. (2004) e Zavagno et al. (2004).

Chu et al. (1999) concluiram que tumores menores ou iguais a 0,5cm na
mama, mesmo apresentando macrometastase no LS, n&o tiveram metastases
nos LNS. Chua et al. (2001) concluiram que tumores menores ou iguais a
0,5cm na mama, apresentando micrometastase no LS, n&o tiveram mais

metastases nos demais linfonodos axilares.

Reynolds et al. (1999) concluiram, em um estudo com 60 LS positivos,
que tumores menores ou iguais a 2cm e com micrometastase no LS (18 casos)
nao apresentaram metastase nos demais LA. Cserni (2001), em estudo com 69
LS positivos, verificou que tumores menores do que 1,8cm na mama com MIC
confinada aos sinusdides ou seios medulares em um LS nao apresentaram

metastase nos demais LA.

Em contrapartida, o estudo de Abdessalam et al. (2001) n&o obteve

associacao entre tamanho do tumor na mama e metastase nos LNS.
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A invasdo vascular angiolinfatica peritumoral teve associacdo com
metastases nos LNS em alguns estudos, tais como de Turner et al. (2000) e
Sachdev et al. (2002). Em contrapartida, os estudos de Reynolds et al. (1999),
Fleming et al. (2004) e Joseph et al. (2004) nao mostraram associagao entre

estas duas variaveis.

A idade, o tipo histolégico e o grau nuclear da neoplasia nédo se

associaram com metastases nos LNS em estudo feito por Reynolds et al. (1999).

O tamanho da metastase no LS obteve associagdo com metastases nos
LNS no estudo de Chu et al. (1999). Zavagno et al. (2004) concluiram que quando
mais de um LS estava comprometido por macrometastase, havia alto indice de
comprometimento dos demais LA. Abdessalam et al. (2001) concluiram que
invasao vascular angiolinfatica peri-tumoral, extensao extranodal e macrometastase
no LS correlacionaram-se com 92% de metastases nos LNS. Sachdev et al.
(2002), da mesma maneira, concluiram que macrometastase no LS correlacionou-

se com metastases nos LNS.

Em relagdo a localizagdo da metastase no LS, Cserni (2001) concluiu
que metastases localizadas no parénquima, associadas com tumores maiores que
1,8cm na mama, associaram-se com metastases nos LNS. Trata-se, portanto, do
unico estudo avaliando localizacdo de metastases no LS. Em relacdo a extensao
extranodal da metastase no LS, estudo feito por Joseph et al. (2004) concluiram

que tal variavel teve associacdo com metastases nos LNS.
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1.9. Justificativa

Como a técnica do LS tornou-se amplamente usada como um método de
estadiamento de mulheres com cancer de mama e axila negativa, sera
vantajoso ter um estudo patolégico com relagcdo ao tamanho da metastase e
sua localizagdo no LS para distinguir mulheres com baixo ou alto risco de

desenvolver comprometimento axilar.

Este estudo pretende avaliar se é possivel estabelecer correlagado entre
caracteristicas morfolégicas das metastases no LS, bem como as do tumor
primario na mama e o comprometimento dos linfonodos provenientes do
esvaziamento axilar, para tentar definir subgrupos de pacientes que mais se

beneficiarao de uma DCLA.
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2. Objetivos

2.1. Objetivo geral

Avaliar a prevaléncia de metastases nos linfonodos n&o-sentinelas e a
associagao entre as caracteristicas morfoldgicas do tumor primario da mama e da

metastase do linfonodo sentinela com o estado dos demais linfonodos axilares.

2.2. Objetivos especificos

m Avaliar a associagao entre a presenca ou auséncia de metastases nos
linfonodos nao-sentinelas e as seguintes variaveis da paciente e do

tumor primario na mama:

Idade da paciente.

Tamanho do tumor.

Tipo histologico.

Grau histoldgico e grau nuclear.

Presenca ou auséncia de invasao vascular linfatica peritumoral.
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Avaliar a associagao entre a presenga ou auséncia de metastases nos
linfonodos nao-sentinelas e as seguintes caracteristicas morfolégicas

dos linfonodos sentinelas:

Tamanho da metastase.

Numero de linfonodos sentinelas comprometidos.

Numero de focos metastaticos.

Localizagdo da metastase (capsula, seio subcapsular, sinusoides e/ou

parénquima).

Presenca ou auséncia de extensao extranodal.
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ABSTRACT

The complete axillary lymph node dissection is the standard treatment
for patients with positive sentinel lymph node (SLN). Several studies report that
38 to 67% of patients with positive SLN do not have involvement of the non-
sentinel lymph nodes (NSLN). The purpose of this study is to explore the
morphological characteristics of the primary breast tumor and the SLN
metastases to define subsets of patients that will have receive greater benefit
from axillary lymph node dissection (CALD). We studied 546 women with
invasive breast carcinoma that were submitted to sentinel lymph node biopsy
from July 2002 to March 2007. One hundred and forty one patients (26%) had
positive sentinel lymph node and 21 women refused to be submitted to CALD.
Of the remaining 120 patients studied, 51 of them developed additional
metastases in the NSLN (43%). Upon univariate analyses, tumor size, histologic
type, nuclear grade, number of positive SLN and number of metastatic foci in the
SLN were not associated with disease in the NSLN, while histologic grade llI,
peritumoral vascular invasion, size of the metastasis in SLN, disease localized in
the lymph node parenchyma and extranodal extension were associated with
additional metastases in NSLN. Patients with these risk factors probably receive

greater benefict from CALD.
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INTRODUCTION

The complete axillary lymph node dissection (CALD), with the knowledge
of adequate axillary status, is the best prognostic factor in patients with invasive
breast cancer. The finding of lymph node metastases determines the need for

adjuvant therapy and the number of metastases may influence the type of therapy .

The sentinel lymph node (SLN) is the first lymph node to receive the
lymphatic drainage of a primary tumor, playing an important role in the evaluation of
nodal status, providing important prognostic information for planning systemic
therapy. Its evaluation provides a better locoregional disease control, being less
aggressive than the CALD, with less morbidity and cost, although with little or no

impact on survival 234,

CALD is the standard treatment for patients with positive SLN °. Although
several studies have investigated which subsets of patients do not need this
treatment, results remain conflicting °, Several studies report that 38 to 67% patients
with positive SLN do not have involvement of the remaining non-sentinel axillary

lymph nodes (NSLN) 3¢,

The morphologic characteristics of the primary breast tumor and the
SLN metastases seem to be associated with the presence or absence of
metastases in the NSLN. The purpose of this study is to explore the morphologic
characteristics of the primary breast tumor and the SLN metastases to try to

define subsets of patients that will gain more benefit from CALD.
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MATERIALS AND METHODS

Patients

From July 2002 to March 2007, 546 consecutive patients with invasive
breast carcinoma and clinically negative axillary nodes underwent SLN biopsy.
Exclusion criteria were women with negative SLN and patients that refused to

be submitted to CALD.

Sentinel lymph node detection technique

The SLNs were identified by the blue dye and/or technetium Tc99-

labeled colloidal sulfur with intraoperative gamma probe techniques.

Histopathologic examination of breast carcinoma and sentinel lymph node

Pathology slides from 120 invasive breast carcinoma patients with
positive SLN biopsy who underwent subsequent CALD were examined. The
hematoxylin and eosin (H&E) slides from the primary tumor, the SLN, and the
remaining axillary lymph nodes (NSLN) were examined. The breast carcinoma
was evaluated for tumor size (recorded by macroscopic description or measured
from microscopic sections), histologic type, nuclear grade (SBR system modified

by Elston & Ellis) '?, and peritumoral vascular invasion.

The SLNs were submitted for frozen section and paraffin examination.
Lymph nodes measuring up to 1.0 cm were cut in their greatest diameter, while

lymph nodes greater of 1.0 cm were sectioned along their smallest axis. All the
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SLNs were sectioned with intervals of 2 to 3 mm in thickness, cytologic imprints
were taken from each side of the cut surface and were totally submitted for
paraffin examination after fixation in 10% buffered formalin. The H&E slides were
examined and, if the SLN was negative, six serial sections were taken from the
paraffin block at intervals of 50 uym. Immunohistochemical examination was
performed in the first section using AE1AE3 antibody (Dako, Carpinteria, CA,
1:50 dilution), employing the envision-peroxidase technique with antibody
retrieval by humid heat. The remaining five sections were stained by H&E and

examined microscopically.

The positive SLNs were evaluated for: a)- size of metastases, measured
by a millimetric magnifying glass and evaluated according to AJCC " as isolated
tumor cells (measuring less than 0.2 mm at greatest diameter), micrometastases
(measuring 0.2 to 2.0 mm) or macrometastases (measuring more than 2.0 mm
and subdivided in 2.1 to 4.0 mm, 4.1 to 6.0 mm, 6.1 to 8.0 mm, 8.1 to 10.0 mm
and greater than 10.0 mm); b)- localization of metastases: capsule, subcapsular
sinus, medullary sinus or sinusoids and/or parenchyma (Figures 1 and 2) ; c¢)-
number of metastatic foci, the largest focus being considered as the size of the
metastasis; d)- number of involved SLN; e)- presence or absence of extra-nodal

involvement by tumor cells.

Examination of non-sentinel axillary lymph nodes

Careful examination of the CALD was carried out and the isolated axillary

lymph nodes were fixed in 10% buffered formalin and submitted for paraffin inclusion.
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Statistical Analyses

Univariate analyses were performed using the chi-square test and Fisher
exact test for individual variables to determine the association between the
morphology of the mammary tumor and the SLN metastasis with the status of
the NSLN. Multivariate analyses with logistic regression were done to evaluate the
association between the statistically significant variables in univariate analyses

with the axillary status.

RESULTS

Prevalence of sentinel lymph node metastasis

Sentinel lymph node biopsies from 546 women with invasive breast
carcinoma were examined. Biopsies were negative in 405 cases (74%) and revealed
141 metastases (26%). Of these, 14 cases were isolated tumor cells (3%), 24 cases
with micrometastases (4%) and 103 cases with macrometastases (19%). Twenty
one patients refused to be submitted to CALD and were excluded from the
study, 12 with isolated tumor cells, 5 with micrometastases and 4 with small
macrometastases in the SLN. Fifty one of the 120 patients studied were found to
have metastases in the CALD (43%). A total of 5 to 38 axillary lymph nodes

were removed (median: 15).
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Breast cancer risk factors for metastases in non-sentinel axillary lymph

nodes

Patients’ ages ranged from 29 to 83 years with a median age of 51 years.
Univariate analyses, demonstrated that there was no association between age

of the patients and additional metastases in the CALD. (p=0.6543).

The size of the breast tumor was evaluated according to AJCC (13). The
4 pt1a cases were joined to the pt1b cases in a total of 34 cases (28%). Sixty
four tumors were pT1c (53%), and the pT2, pT3 and pT4 were grouped in 22
cases (19%). No association was found between the size of the breast tumor
and additional metastases in the axillary NSLN, according to univariate analyses
(p=0.1944). Peritumoral vascular invasion was detected in 34 cases (28%) and
this was associated with positive NSLN (p=0.0005). The primary carcinomas
were infiltrating ductal tumors in 106 patients (87%), infiltrating lobular tumors in
8 patients (7%), mixed infiltrating ductal and lobular or micropapillary tumors in
3 patients (3%), tubular tumors in 2 patients (2%) and inflammatory carcinoma in
1 patient (1%). The histologic type was not associated with positive NSLN
(p=0.6601). The histologic grade ranged as follows: grade | in 6 cases (5%),
grade Il in 29 cases (24%) and grade lll in 85 cases (71%). The histologic grade
[l was associated with positive NSLN (p=0.0485). This association did not occur

with the nuclear grade (p=0.24) (Table 1).
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Histologic localization of metastases in sentinel lymph nodes and prevalence

of non-sentinel axillary lymph node positivity

More than one type of metastatic localization within the same SLN was
found in the great majority of cases evaluated exceeding the limit of 100% and
ranging as follows: capsular localization in 16 cases (13%), subcapsular sinus
in 30 cases (25%), medullary sinus or sinusoids in 9 cases (8%) and in the
parenchyma in 97 cases (81%). The predominant capsular localization was
associated with a 4-times less risk of disease in the NSLN (p=0.390).
Parenchymal metastases, with diffuse involvement of the SLN, were associated
with a 5-times higher risk of additional metastases in the NSLN (p=0.067).
Metastases located in the subcapusular and medullary sinuses or sinusoids
were not associated with additional involvement of NSLN (p=0.1098 and 0.7314,
respectively). Extra-nodal extension of tumor cells was noted in 36 cases (30%)
and was associated with additional metastases in NSLN (p=0.0005), as well the

size of metastases in the SLN (p<0.0001) (Table 2).

Size of metastases in sentinel lymph nodes and prevalence of non-sentinel

axillary lymph node positivity

The size of the metastases in SLN was associated with additional NSLN
involvement, according to univariate analyses (p=0.0001). Twenty one patients
(18%) had isolated tumor cells or micrometastases in the SLN. The
macrometastases in the SLN were subdivided as follows: between 2.1 to 4.0

mm (25%), 4.1 to 6.0 mm (13%), 6.1 to 8.0 mm (18%), 8.1 to 10.0 mm (11%)
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and more than 10.0 mm (15%). The crude odds-ratio was calculated for each
size of metastasis in SLN. Metastases of less than or equal to 2.0 mm (isolated
tumor cells or micrometastases) were not associated with an increased risk for
NSLN involvement in the CALD. Metastases of 2.1 to 4.0 mm were noted to
have a 1.3 more risk of additional NSLN involvement, when compared to patients
with negative SLN. The risk increased to 2.6 for metastases between 4.1 and
6.0 mm, to 7.4 between 6.1 and 8.0 mm, to 5.0 between 8.1 and 10.0 mm and to
a 11.1 greater risk of additional NSLN involvement for metastases of more than

10.0 mm in the SLN when compared to women with negative SLN (Table 2).

Multivariate analyses results

Multivariate analyses demonstrated that the predominant parenchymal
localization, as well as the extranodal invasion and size of metastases in the
SLN, and the peritumoral vascular invasion in the breast, were associated with

an increased risk of additional metastases in the NSLN (Table 3).

DISCUSSION

Prevalence of metastases in non-sentinel axillary lymph nodes

The high prevalence of NSLN metastases in our study (43%) was found
because most cases presented macrometastases in the SLN. These data may
be compared to the study of Vialle et al (2005) who reported a prevalence of

50% of NSLN involvement under the same circumstances.
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Correlation of non-sentinel axillary lymph nodes metastases with

clinicopathologic parameters

The patients’ ages were not associated with additional metastases in the
NSLN (p=0.65), as seen in previous reports (Van Zee et al., 2003; Bolster et al.,
2006; Vialle et al., 2005). The median size of the breast tumor was 1.6cm for the
cases with negative axilla and 1.8cm for the cases with positive axilla (0.1-
6.0cm). Half of the patients with tumors of less than or equal to 0.5cm had
positive axilla, explaining why the breast tumor size was not associated with
positive NSLN. Abdessalam et al (2001) evaluated 100 cases and reported 23%
to be positive for SLN, the size of the breast tumor was also not associated with
positive NSLN. Fleming et al (2004) studied 180 cases of positive SLN, and
verified that the size of the breast tumor was associated with metastases in the
SLN but was not associated with additional metastases in the NSLN. The
following studies with positive SLN found associations between size of breast
tumor and positive NSLN: Chu et al (1999) studied 158 cases, where the size of
SLN metastasis was more important and predictive of additional metastases in
the NSLN than the size of the breast tumor; Zavagno et al (2004) studied 167

cases and Wong et al (2001) studied 389 cases (multicentric study).

Peritumoral vascular invasion occurred in 34 patients in our study (28%)
and this was associated with additional metastases in the NSLN (p=0.0005).
Some studies presented similar results (Turner et al., 2000 and Sachdev et al.,

2002; Abdessalam et al., 2001). Other studies did not find any association
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between peritumoral vascular invasion and additional metastases in the NSLN
(Reynolds et al., 1999; Joseph et al., 2004; Zavagno et al., 2004). The histologic

grade lll tumor was associated with metastases in the NSLN (p=0.04).

Correlation of non-sentinel axillary lymph node positivity with size of

sentinel lymph node metastases

The size of SLN metastasis was associated with positive axillary lymph
nodes (p=0.001), and metastases of greater or equal to 4 mm had a 3-times
greater risk of additional metastases in the NSLN (IC-0.7 to 12.8). Multivariate
analyses, demonstrated that the results were similar and that metastases
greater or equal to 4 mm were associated with positive axilla (OR=2.1(IC-0.3 to
13.6)). Despite the small number of cases studied with isolated tumor cells and
micrometastases in the SLN (18%), our results did not find any association with

positive axilla.

Correlation of non-sentinel axillary lymph node positivity with histological

localization of metastases within sentinel lymph node

The data analyses of the histological localization of the metastases
within SLN provided similar results to the progression of the metastatic disease
in the lymph node. The neoplastic emboli are harbored in the lymph node (SLN
or NSLN) through the afferent lymphatic channel, traveling first to the capsule,

then to the subcapsular sinus and to the sinusoids or to the lymph node
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parenchyma. Finally the tumor cells travel beyond the capsule promoting an

extranodal invasion.

We found sixteen cases of metastases situated predominantly in the
SLN capsule, of which 13 cases had NSLN free of disease (81%). This
represented, by multivariate analyses, an approximately 6-times (IC — 1.1 to
34.2) greater risk of disease in the NSLN when the SLN had metastases in other

localizations.

When the metastasis was situated in the SLN parenchyma (68%), the
risk of additional NSLN involvement was 5-times greater (IC — 1.1 to 14.1)
according to univariate analyses. Extranodal extension of the disease in the SLN
also increased the risk of additional metastases in the NSLN. Consequently, it
may be inferred that the metastasis situated in the capsule represent an initial
stage of disease within the SLN, while the parenchymal and extranodal
metastases represent an advanced stage of disease, with greater risk of

additional involvement of the NSLN.
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TABLE I- Association between several breast tumor variables and patients’ age with non-sentinel

lymph node positivity

Total

Positive axilla Negative axilla

P Crude OR (IC 95%)
n n % n % values
Histologic type 0.6601*
Tubular 2 0 0 2 100
Lobular 8 4 50 4 50 14 (03 a 57)
Inflamatory 1 1 100 0 0
Ductal 106 45 42 61 58 1.0
Mixed 1 33 2 67 0.7 (01 a 7.7)
Histologic grade 0.0485*
I 6 2 33 4 67 1.0
Il 29 7 24 22 76 0.6 (0.1 a 4.2)
I 85 42 49 43 51 2.0 (0.3 a 11.2)
Nuclear grade 0.2437
1 9 4 44 5 56 1.0
2 48 16 33 32 67 0.6 (0.1 a 2.7)
3 63 31 49 32 51 1.2 (0.3 a 4.9)
Tumor size 0,1944
pT1a/pT1b 34 10 29 24 71 1.0
pTic 64 30 47 34 53 21 (0.9 a 5.1)
pT2/pT3/pT4 22 11 50 11 50 24 (0.8 a 7.3)
Peritumoral vascular invasion 0.0005
Absent 86 28 33 58 67 1.0
Present 34 23 68 11 32 43 (1.9 a 10.1)
Age 0.6543
Equal or less than 50 years 56 23 411 33 58.9 1.0
More than 50 years 62 28 452 34 54.8 1.2 (0.6 a 2.5)

Chi-square test

Fisher’s exact test*
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TABLE IlI- Univariate analyses between sentinel lymph node variables and non-sentinel lymph

node positivity

Total

Positive axilla Negative axilla

P Crude OR(IC 95%)
n n % n % values
Number of SLN involved 0.0699
1 90 34 38 56 62 1.0
2 or more 30 17 57 13 43 22 (09 a 5.0)
Capsule 0.0390
Present 16 3 19 13 81 1.0
Absent 104 48 46 56 54 3.7 (1.0 a 13.8)
Parenchyma 0.0067
Present 97 47 48 50 52 4.5 (1.1 a 14.1)
Absent 23 4 17 19 83 1.0
Subcapsular sinus 0.1098
Present 30 9 30 21 70 0.5 (0.2 a 1.2)
Absent 90 42 47 48 53 1.0
Sinusoids 0.7314*
Present 9 3 33 6 67 0.7 (0.2 a 2.8)
Absent 111 48 43 63 57 1.0
Extranodal extension 0.0005
Present 36 24 67 12 33 42 (1.8 a 9.7)
Absent 84 27 32 57 68 1.0
Size of metastasis in SLN (mm) 0.0010*
<2 21 4 19 17 81 1.0
2-|4 27 5 19 22 81 1.0 (0.2 a 4.2)
4 -6 17 7 41 10 59 3.0 (0.7 a 12.8)
6 -8 15 9 60 6 40 6.4 (1.4 a 28.6)
8 -]10 13 9 69 4 31 9.6 (1.9 a 47.6)
>10 27 17 63 10 37 7.2 (1.9 a 27.6)
Number of metastatic foci in SLN 0.8646
1 95 40 42 55 58 1.0
2 or more 25 11 44 14 56 1.1 (04 a 2.6)

Chi-square test
Fisher's exact test*

SLN: sentinel lymph node
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TABLE IllI- Multivariate analyses between morphologic variables and non-sentinel lymph node

positivity

Multiple OR (IC 95%)
Capsular invasion of SLN
Present 1.0
Absent 6.9 (1.1 to 44.3)
Parenchymal invasion of SLN
Present 15 (03 to 7.1)
Absent 1.0
Extranodal extension of SLN
Present 27 (09 to 8.4)
Absent 1.0
Peritumoral vacular invasion
Absent 1.0
Present 53 (1.7 to 16.5)
Size of metastasis in SLN
<2 1.0
2-4 0.8 (0.1 to 4.6)
4 -6 21 (0.3 to 13.8)
6 -8 2.0 (0.3 to 14.2)
8 -10 22 (0.3 to 18.0)
>10 6.4 (0.9 to 46.3)
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4. Conclusoes

A prevaléncia de metastases nos LNS foi de 43%.

A idade das pacientes nao se associou com metastases nos LNS.

O tamanho do tumor na mama nao se associou com metastases nos LNS.

O tipo histolégico ndo se associou com metastases nos LNS.

O grau Il histolégico associou-se com metastases nos LNS. O grau nuclear 3

nao se associou com metastases nos LNS.

A invasao vascular peritumoral, que ocorreu em 28% das pacientes, associou-se

com metastases nos LNS.

O tamanho das metastases no LS teve associacdo com axila positiva, sendo
que metastases maiores ou iguais a 4mm obtiveram risco 3 vezes maior para

metastases nos LNS.

O numero de LS comprometidos nao se associou com metastases nos LNS.
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O numero de focos metastaticos no LS ndo se associou com metastases nos

LNS.

Quando a metastase nao se localizou na capsula do LS, ou seja, estava
localizada em qualquer local diferente deste, obtivemos risco 3 vezes maior
para metastases nos LNS. Na analise multivariada, o risco aumentou para

aproximadamente 7 vezes maior.

Metastases localizadas no parénquima associaram-se com axila positiva
(obteve-se risco 4,5 vezes maior na analise univariada e 1,5 vezes maior na

analise multivariada).

Metastases localizadas no seio subcapsular e nos sinusoides nao se associaram

com axila positiva.

A extensdo extranodal no LS associou-se com metastases nos LNS (risco 4
vezes maior para tais metastases na analise univariada e risco 2,7 vezes

maior na analise multivariada).
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6. Anexos

6.1. Anexo 1 - Imagens de Microscopia Optica

Figura 1. Foto de microscopia optica de metastase

localizada na capsula do linfonodo sentinela (HE 100X).
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Figura 2. Foto de microscopia dptica de metastase localizada

na capsula do linfonodo sentinela (IHQ AE1AES3).
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Figura 3. Foto de microscopia dptica de metastase localizada

no parénquima do linfonodo sentinela (HE- 100X).
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