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RBS umo

Objetivo: Avaliar as taxas de recidiva local apos o tratamento cirdrgico conservador
de cancer de mama em mulheres submetidas & radioterapia complementar sem
reforco. Pacientes e métodos: Foi realizado um estudo de coorte reconstituido com
128 pacientes portadoras de cancer de mama estadios | e II, que foram tratadas
com cirurgia conservadora e radioterapia sem reforgo, no periodo de janeiro de 1989
a dezembro de 1996, no Setor de Mastologia do Centro de Atencao Integral a Satde
da Mulher (CAISM) da Universidade Estadual de Campinas (UNICAMP). A cirurgia
da mama foi a quadrantectomia com axilectornia, seguida de radioterapia com 25
fracGes diarias de 2Gy ou 1,8Gy, cinco dias por semana. As pacientes receberam
dose total de 50 ou 45Gy, respectivamente. Foi considerada recidiva local a3
presenga de carcinoma (invasivo ou ductal in situ), confirmado através de exame
anatomo-patologico, na mama ftratada em qualquer momento do pericdo de
seguimento. As pacientes foram estudadas segundo os seguintes critérios: faixa
etaria, tamanho do tumor, presenca de ganglios linfaticos axilares comprometidos e
intervalo entre a data da cirurgia e a data do inicio da radioterapia. A analise
estatistica foi realizada utilizando Curvas de Kaplan Meyer para apresentar as taxas
de recidivas locais e os testes de Log Rank, Wilcoxon e razéo de risco para avaliar a
relagdo entre os valores de recidiva local e as variaveis: faixa etaria, tamanho do
tumor, ganglios linfaticos comprometidos e intervalo entre a data da cirurgia e a data

do inicio da radioterapia. Foi também realizada uma analise multivariada para avaliar
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a independéncia e a associagéo entre as variaveis estudadas e a recidiva local.

Resultados: A taxa de recidiva local na populagao geral foi de 28% em 12 anos de
seguimento. As pacientes com idade abaixo de 35 anos apresentaram risco de
recidiva local trés vezes maior do que as com idade acima de 35. Esses valores
encontraram-se no limite da significancia (p=0,05); (HR=3,0; 95%IC=1,0 - 9,0). Os
tumores com tamanho maior de dois centimetros apresentaram risco de recidiva
local trés vezes maior do que os tumores menores. Esses vaiores também se
encontraram no limite da significancia (p=0,05); (HR=3,0; 95%IC=1,0 - 9,0). As taxas
de recidivas locais ndo se associaram ao estado dos ganglios linfaticos axilares
(p=0,09), (HR=1,9; 95%IC=0,8-4,9), assim como n&o se associaram ao intervalo
entre a data da cirurgia e a data do inicio da radioterapia (p=0,5); (HR=0,9;
95%IC=0,3-2,8). Segundo a analise multivariada, a idade abaixo de 35 anos foi a
que apreseniou a maior associacdo as recidivas locais (HR=5,0; 95%IC=1,6-18),
seguida dos tumores maiores de dois centimetros (HR= 4,0 - IC= 12 ~ 14).
Conclusdo: As pacientes tratadas de forma conservadora por cancer de mama e
submetidas a radioterapia complementar com dose de 45 ou 50GY sem reforco
apresentaram 28% de recidivas locais apds 12 anos. Essa taxa foi mais elevada do
que as observadas em outros estudos que utilizaram radioterapia com reforco. As
com idade abaixo de 35 anos, bem como as portadoras de tumores maiores de dois
centimetros, associaram-se a um maior risco de recidivas locais. Esses dados
sugerem que essa forma de radioterapia seja insuficiente para o tratamento local
dessas mulheres, principalmente nos casos de pacientes com idade inferior a 35

anos ou com tumores maiores de dois centimetros.
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Summary




S ummary

Purpose: To evaluate local recurrence rates after breast-conserving surgery for
breast cancer treatment in women undergoing adjuvant radiotherapy without a
boost. Patients and methods: A retrospective cohort study was conducted on
128 patients diagnosed with stages | and Il breast cancer, who were treated with
conservative surgery and radiotherapy without a boost dose in the Division of
Senology at the Women's Integral Health Care Center (CAISM) of the Campinas
State University (Unicamp) from January 1989 to December 1996. The type of
breast surgery was quadrantectomy with axillary lymph node dissection,
followed by radiotherapy delivered in 25 daily fractions of 2 Gy or 1.8 Gy, five
days a week. The patients received a total radiation dose of 50 or 45 Gy,
respectively. Local recurrence was defined as the presence of carcinoma
(invasive or ductal in situ) in the treated breast, confirmed by histopathologic
exam, at any given time during the foliow-up period. The patients were studied
according to the following criteria: age range, tumor size, presence of involved
axillary lymph nodes and the interval between the date of surgery and the date
when radiotherapy began. Statistical analysis was performed using Kaplan
Meyer curves to show local recurrence rates. The log-rank test, the Wilcoxon
test and risk ratio were used to evaluate the relationship between local
recurrence values and variables, e.g. age range, tumor size, lymph node

involvement and the interval between date of surgery and date when
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radiotherapy began. Multivariate analysis was also performed to evaluate

independence and the association between the variables studied and local
recurrence. Results: The local recurrence rate was 28% in the general
population at twelve years of follow-up. Patients under 35 years had three times
more risk of developing local recurrence than those older than 35 years. These
values were found within the significance limit (p=0.05); (HR=3.0; 95%Ci=1.0 —
9.0). Women with tumors larger than 2 centimeters had three times more risk of
developing local recurrence than those with smaller tumors. These values were
also found within the significance limit (p=0.05);(HR=3.0; 95%Cl=1.0 — 9.0).
Local recurrence rates were neither associated with axillary lymph node status
(p=0.09);, (HR=1.9; 95%CI=0.8-4.9), nor with the interval between the date of
surgery and the date when radiotherapy began (p=0.5); (HR=0.9; 95%CI=0.3-
2.8). According to multivariate analysis, age under 35 years was most strongly
associated with local recurrences (HR=5.0; 85%Ci=1.6-18), followed by tumors
larger than 2 centimeters (HR= 4.0; 95%CI= 1.2 — 14). Conclusion: Patients
treated conservatively for breast cancer and undergoing adjuvant radiotherapy
in doses of 45 or 50 Gy without a boost had local recurrence rates of 28% after
12 years. This rate was higher than those observed in other studies using
radiotherapy with a boost. Age under 35 years and tumors larger than 2
centimeters were associated with a higher risk of local recurrences. Our data
suggest that this type of radiotherapy was insufficient for the local treatment of
these women, especially patients under 35 years of age or those with tumors

larger than two centimeters.
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1.1 ntroducdo

A cirurgia conservadora para o tratamento do cancer de mama é a
opgao preferencial das mulheres (CURRAN ef al, 1998: VERONES! ef al.,
1990). A possibilidade da preservacao parcial da glandula mamaria contribui de
forma evidente na manutencéo da imagem corporal e da auto-estima (SCHAIN

et al., 1994).

A pratica dessa abordagem cirlrgica passou a ser utilizada na
decada de 70, tendo sido avaliada através de ensaios clinicos, anos apos por
VERONESI ef al, (1981) e FISHER et al., (1986). Apds vinte anos de
seguimento, observaram-se indices de sobrevida equivalentes entre as
mulheres submetidas as mastectomias ou ao tratamento conservador
(MANSFIELD ef al, 1995; FISHER et al, 2002; VERONES! ef al, 2002;

ARRIAGADA et al., 2003).

Os tipos mais utilizados de cirurgia conservadora para o cancer de
mama s&o a quadrantectomia e a lumpectomia, sendo que o esvaziamento dos
ganglios linfaticos axilares é preconizado em ambas as técnicas. Além disso, a
radioterapia complementar na mama operada é fundamental para a diminuicéo

das recidivas locais (VERONESI et al,, 1995).
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A radioterapia, associada a cirurgia no tratamento do cancer de

mama, foi iniciada na década de 50 com McWHIRTER (19565). Apoiado na
hiptese da disseminagéo tumoral devido ao comportamento de extensao local
de Halsted, (1894), MCWHIRTER preconizava uma cirurgia menos radical: a
mastectomia total associada a radioterapia na parede toracica e nas drenagens
linfaticas. Esta técnica obteve resultados semelhantes ao tratamento feito com a

mastectomia radical (KAAE e JOHANSEN, 1977; FISHER et al., 1985).

Algumas décadas apos, quando surgiu o desenho do tratamento
conservador, menos agressivo e mutilante, baseado na retirada da area
mamaria comprometida com margens de seguranca, surge também a
possibilidade de associar radioterapia na mama restante para complementar

esse tratamento (VERONESI ef al,, 1981; FISHER et al., 1985).

Apbs 20 anos de seguimento de mulheres operadas com essa
técnica e submefidas a radioterapia complementar, observaram-se faxas de
recorréncias locais muito baixas, em torno de 8% a 9%. Esse conhecimento,
agregado ao fato de o tratamento conservador apresentar valores de sobrevida
semelhantes aos observados nas mastectomias, nos permitiram validar essa

modalidade de tratamento (VERONESI et al., 2002).

Apesar dos resultados satisfatérios para o tratamento conservador
com relagdo as recidivas locais, ainda n3o ha consenso com relacéo a dose
total e a necessidade ou nao de um reforco com radiagdo no leito cirdrgico da
mama operada. Pelo fato da maior parte das recidivas locais ocorrerem na area

do tumor e estarem relacionadas a presenca de doenca residual, devido ao
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carater de multifocalidade do cancer da mama, doses mais baixas de radiagao

nao seriam suficientes para esterilizar células tumorais ainda vidveis apés o ato
cirdrgico (KURTZ ef al,, 1989; VERONESI ef al., 2002). Por esse motivo, 0 uso
de um reforgo de dose nesse local, poderia aumentar o controle dessa area
(ROMESTAING et al, 1997). Em contra partida, uma dose muito elevada de
radioterapia, que ndo ocasionasse uma diminuigdo na taxa de recidiva local,
estaria apenas agregando toxicidade para as pacientes, além do aumento
desnecessario do custo e do tempo de tratamento, reduzindo a capacidade de

atendimento dos servigos (HEIMANN et al., 1996).

Classicamente, a radioterapia realizada apés a cirurgia conservadora
deve estender-se por toda a mama restante. Também podem ser irradiadas as
areas dos ganglios linfaticos regionais, a da mamaria interna e fossa

supraclavicular, assim como em situagdes particulares, a da regigo axilar.

As doses preconizadas para o tratamento da mama restante sao de
45 ou 50Gy, entretanto, por ainda nao estar definida a nhecessidade de
compiementacdo de dose no leito cirlrgico, existem grupos que utilizam
reforgos que variam de 10 a 20Gy (HEIMANN et al., 1996; RUTQVIST, 1996;

ROMESTAING et al., 1997; ZISSIADIS et al., 1997, VERONES! ef al., 2002).

Em contra partida, ha um grupo, com grande importancia histérica,
pertencente ao “National Surgical Adjuvant Breast Project” (NSABP) que utilizou
apenas a dose de 50Gy sem reforco apds tumorectomia com margens livres

que obteve uma taxa de recidiva local pouco maior que a dos que utilizaram
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reforcos de dose locais, na ordem de 14% em vinte anos (FISHER et af., 19809;

FISHER ef al. 2002) (Quadro 1).

FISHER et al, 2002 Tumorectomia 50Gy (sem reforgo) 14.3 (20 anos)

VERONES! ef af, 2002 Guadrantectomia 50Gy + 10Gy (reforco) 8.8 (20 anos)
ROMESTAING et al. 1957 Tumorectomia 50Gy + 10 Gy {reforgo) 3,6 (5 anos)
ARRIAGADA et al,, 2003 Tumorectomia 45Gy + 15Gy (reforco) 12 (22 anos)
ZISSIADIS ef al., 1997 Tumoarectomia / Quadrant.  50Gy + 20Gy (reforco) 10 (10 anos)

Quadro 1: Recidiva local segundo tratamento por tempo de seguimerito

O uso da complementacdo de dose de radioterapia ndo € o Unico
aspecto que poderia influenciar o resultado final em termos de controle local,
Existem outros fatores intrinsecos ao paciente e ao tumor que também podem
fazé-lo. A identificacdo de fatores clinicos efou anatomopatoldgicos associados
a recidiva local, facilitaria a selecdo de mulheres que poderiam melhor se
beneficiar com doses complementares de radioterapia (RECHT et al, 1985:

RUTQVIST, 1996).

Observou-se que mulheres com fatores associados a bom
progndstico, obtiveram melhor controle local ao receberem a complementacao
de dose (BOYAGES ef al, 1990; CLARKE e MARTINEZ 1992 : HEIMANN et
al., 1998). No entanto, esse controle tornou-se ainda maior gquando o grupo

apresentou fatores de maior risco para recidiva local.
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Os fatores que mais estao relacionados com o risco de recidiva local

s&o: a faixa etaria, o tamanho do tumor, o comprometimento dos géanglios
linfaticos, o tempo entre a data da cirurgia e inicio da radioterapia, a presenca
de margens cirurgicas comprometidas, a presenga de componente intra-ductal
extenso e a utilizacdo de tratamento sistémico adjuvante (HAFFTTY ef al,

1989; KURTZ et al., 1989; LOCKER et al,, 1989).

Apesar de muitos estudos, alguns desses fatores prognosticos
apresentam valores controversos na literatura (PEZNER ef al, 1988: RECHT e
HARRIS, 1990; GALINSKY et al,, 1994; ZISSIADIS et al., 1997;: FREEDMAN ef
al, 1999). Os mais reconhecidos sdo: a faixa etaria e margens cirdrgicas
comprometidas (SCHNITT ef al, 1994; SMITT et al,, 1995: MACMILLAN ef al.,
1997, FRAZIER ef al,, 2001).

Dos fatores vinculados ao hospedeiro, o mais relacionado a recidiva
local ¢ a faixa etaria da paciente. As mulheres com idade menor de 35 anos
apresentaram maior risco de recidiva local (MATTEWS et al, 1988: RECHT et

al., 1988; NEFF et al., 1996; ZISSIADIS et al. 1997).

O tamanho e o estadio clinico s&o fatores progndsticos reconhecidos
para recidivas locais e sistémicas (GAMEL et al., 1996).Porém, para os tumores
iniciais, nos casos de pacientes submetidas a tratamento conservador, esses
fatores, por vezes, néo influenciam a recidiva local (CALLE et al,, 1986: DUBOIS
et al, 1988). Essa discrepancia de resultados pode ser explicada pela avaliagéo

nao adequada das margens de ressecgéo tumoral e pelas diferengas de técnicas
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do tratamento radioterdpico; como por exemplo, o uso de complementacao de

dose de radioterapia. (PEZNER et al., 1988; FRAZIER et al,, 2001).

A presenga de ganglios linfaticos axilares envolvidos pela doenca
esta associada & piora dos indices de sobrevida dessas pacientes, no entanto
em relacao as recidivas locais, ainda ndo se estabeleceu o mesmo

comportamento (HALVERSON et al., 1993; MAGEE et al., 1996).

O tempo entre a data da cirurgia e o inicio da radioterapia tem
mostrado influéncia na presenca de recidivas locais. Esse conhecimento
modifica o planejamento terapéutico. Freqiientemente as pacientes devem ser
submetidas & quimioterapia adjuvante. Por vezes, ndo é aconselhavel o uso
concomitante da radioterapia com citostaticos, devido ao aumento da toxidade
locoregional. Dessa forma, a determinacao da melhor seqléncia de tratamentos
tem que ser avaliada criteriosamente. O atraso no inicio da radioterapia poderia
piorar o controle locorregional. Esse fato teria sua explicacéo porque guanto
maior o intervalo entre os tratamentos, maiores as chances de haver
proliferagbes celulares que dificultariam a erradicacao das células tumorais

residuais pela radioterapia (BUCHHOLZ et al., 1993; FROUD et al, 2000).

As margens cirGrgicas comprometidas constituem o fator intrinseco
ao tumor com maior associagdo ao risco de falha local, apés o tratamento
conservador (LOCKER ef al, 1989; RECHT e HARRIS, 1990: MACMILLAN ef
al, 1997, FREEDMAN et al, 1999). As mulheres com margens
comprometidas por tumor, apresentam um indice de recidiva local

significativamente maior quando comparadas as mulheres com margens livres
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(PEZNER et al, 1988; GALINSKY ef al, 1994: ZISSIADIS ef al. 1997). A

presenca de muitifocalidade e, ou multicentricidade tumorais, dificultam a
realizagao do tratamento conservador, aumentando a probabilidade de haver
doenca residual apés a cirurgia, bem como as falhas locais neste tipo de

tratamento (FISHER, ef al., 1975).

Uma das manifestagbes da multicentricidade e multifocalidade do
carcinoma invasivo de mama € o componente intra-ductal extenso (CIE). O CIE
€ um achado histologico caracterizado pela presenca de 25% ou mais do
extensao tumoral como carcinoma ductal “in situ” (HARRIS e HELLMAN, 1983;
RECHT et al, 1988; SCHNITT et al,, 1989). Esse fator também parece aumentar o

risco de recidivas locais (FISHER et al., 1986, CLARKE et al., 1985).

Dessa forma, o estudo da necessidade da realizag,éo do reforco de
dose em pacientes submetidas ao tratamento conservador por cancer de mama
pode trazer importantes contribuicdes. Se for estabelecido que essa modalidade
de radioterapia nao apresenta controle local melhor do que a néo realizacao do
reforgo, pode-se poupar as pacientes receber uma dose extra e desnecessaria
de irradiag&o. Isto diminuiria o tempo de tratamento, os efeitos toxicos colaterais
e 0s custos, aumentando assim a disponibilidade dos servigos de radioterapia
para alocar novas pacientes. Porém, se isso n&o se mostrar verdadeiro, deve-
se realizar a complementagéo de dose no leito tumoral, de outra forma os
tratamentos estariam incompletos e com menor eficiéncia no controle da

doenga (LEVITT, 1994).
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Neste contexto atual, na busca de melhores modalidades de radioterapia,

estdo sendo realizados ensaios que também estudam a utilizacdo exclusiva de
irradiag@o no leito tumoral. Apenas o local onde poderia ser aplicado o reforco é
tratado nestes grupos. Para isto, utiizam-se doses tnicas, equivalentes as doses
totais realizadas no tratamento conservador, sem que toda @ mama receba a

iradiacdo (VERONESI ef al., 2003; VAIDYA et al, 2004).

Dessa forma € fundamental avaliar as pacientes submetidas as
diferentes modalidades de radioterapia e as respectivas taxas de recidivas

locais para que se possa buscar tratamentos mais adequados.

Durante um determinado tempo, realizamos um protocolo de
tratamento de mulheres portadoras de canceres de mama iniciais, submetidas a
quadrantectomias com axilectomias, no setor de radioterapia do Centro de
Atengéo Integral & Salde da Mulher (CAISM) da Universidade Estadual de
Campinas (UNICAMP). Essas pacientes foram tratadas com doses de 45 oy
50GY sem o reforgo local, baseando-se nos dados do NSABP-B06 (FISHER et
al., 1989). Apds mais cinco anos, tivemos a possibilidade de estudar de forma
iongitudinal o comportamento dessa populacdo, segundo a recidiva local.
Acreditamos que esses dados podem trazer alguns beneficios para a decisdo
da melhor forma radioterapica de se abordar o tratamento conservador por

céncer de mama.
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2. Objetivos

2.1. Objetivo geral

Avaliar as taxas de recidivas locais apds dez anos de seguimento em
mulheres com céncer de mama estadios | e I, que foram submetidas a cirurgia

conservadora com radioterapia complementar sem reforgo.

2.2. Objetivos especificos

2.2.1. Detectar a taxa de recidiva local na populagso estudada.
Avaliar as associagdes entre recidiva local e:

2.2.2. A faixa etaria das mulheres no inicio do tratamento;

2.2.3. O tamanho do tumor;
2.2.4. O comprometimento dos ganglios linfaticos axilares:

2.2.5. O intervalo de tempo entre a data da cirurgia e o inicio da

radioterapia.
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Summary

Purpose: To evaiuate iocal recurrence rates after breast-conserving surgery for
breast cancer treatment in women undergoing adjuvant radiotherapy without a
boost. Patients and methods: A retrospective cohort study was conducted on
128 patients diagnosed with stages | and Il breast cancer, who were treated with
conservative surgery and radiotherapy without a boost dose in the Division of
Senology at the Women's Integral Health Care Center (CAISM) of the Campinas
State University (Unicamp) from January 1989 to December 1996. The type of
breast surgery was quadrantectomy with axillary lymph node dissection,
followed by radiotherapy delivered in 25 daily fractions of 2 Gy or 1.8 Gy, five
days a week. The patients received a total radiation dose of 50 or 45 Gy,
respectively. Local recurrence was defined as the presence of carcinoma
(invasive or ductal in situ) in the treated breast, confirmed by histopathologic
exam, at any given time during the follow-up period. The patients were studied
according to the following criteria: age range, tumor size, presence of involved
axillary lymph nodes and the interval between the date of surgery and the date
when radiotherapy began. Statistical analysis was performed using Kaplan
Meyer curves to show local recurrence rates. The log-rank test, the Wilcoxon
test and risk ratio were used to evaluate the relationship between local
recurrence values and variables, e.g. age range, tumor size, lymph node
involvement and the interval between date of surgery and date when
radiotherapy began. Multivariate analysis was also performed to evaluate

independence and the association between the variables studied and local
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recurrence. Results: The local recurrence rate was 28% in the general

population at twelve years of follow-up. Patients under 35 years had three times
mare risk of developing local recurrence than those older than 35 years. These
values were found within the significance limit (p=0.05); (HR=3.0; 95%Ci=1.0 -
9.0). Women with tumors larger than 2 centimeters had three times more risk of
developing local recurrence than those with smaller tumors. These values were
also found within the significance limit (p=0.05);(HR=3.0; 95%CI=1.0 — 9.0).
Local recurrence rates were neither associated with axillary lymph node status
(p=0.09); (HR=1.9; 95%CI=0.8-4.9), nor with the interval between the date of
surgery and the date when radiotherapy began (p=0.5); (HR=0.9: 95%CI=0.3-
2.8). According to multivariate analysis, age under 35 years was most strongly
associated with local recurrences (HR=5.0; 95%Cli=1.6-18), followed by tumors
larger than 2 centimeters (HR= 4.0; 95%Cl= 1.2 — 14). Conclusion: Patients
treated conservatively for breast cancer and undergoing adjuvant radiotherapy
in doses of 45 or 50 Gy without a boost had local recurrence rates of 28% after
12 years. This rate was higher than those observed in other studies using
radiotherapy with a boost. Age under 35 years and tumors larger than 2
centimeters were associated with a higher risk of local recurrences. Our data
suggest that this type of radiotherapy was insufficient for the local treatment of
these women, especially patients under 35 years of age or those with tumors

larger than two centimeters.
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introduction

Determining the optimal dose and the anatomic areas requiring treatment
have always been the greatest challenges in radiotherapy. In early-stage breast
cancers treated with breast-conserving surgery, the importance of adjuvant
radiotherapy has become well established "2, However, less than a decade ago,
the total dose of radiation required and the use of a boost dose for treatment
had not yet been defined **. There is clear evidence that delivery of a boost
dose to the involved quadrant is efficient to lower local recurrence rates ®,
However, the local recurrence rates found by some authors using a boost dose
were not much different from those found in the classic NSABP-B06 study. The
NSABP used the dose recommended for breast treatment without a boost dose
and obtained local control rates that were equivalent to those seen in boost
treatment 2. Based upon these data, there are currently authors who do not use
the boost treatment model °.

in practice, increasing the final radiotherapy dose, when it is not
associated with a better outcome, may produce more toxicity, prolonging
treatment time and raising the financial cost. This leads to a decrease in the
institution’s treatment capacity.

In addition to using radiotherapy with or without a boost dose, it is
imperative to study other factors also associated with local recurrence that can
define subgroups at risk for recurrence. These associated factors could
determine the need for a boost dose or the most efficient type of radiotherapy for

these patients.
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Historically, the Division of Senology in the Women'’s Integral Health Care

Center (CAISM) at the Campinas State University (Unicamp) had treated a
group of women with breast-conserving surgery, followed by radiotherapy to the
affected quadrant of the breast. Radiotherapy was delivered in 25 sessions of 45
to 50 Gy without using a boost dose. The purpose of this paper was to detect
the local recurrence rates in this group, gain understanding and seek to define a
better radiotherapy regime for early-stage breast cancer treated with

conservative surgery.
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Patients and Methods

This study was approved by the Research Ethics Institutional Committee
(CEP:086/2003). A retrospective cohort study was conducted to assess medical
records of 310 women treated in CAISM/UNICAMP, from January 1, 1989 to
December 1996. Patients with breast carcinoma were diagnosed by
histopathologic exam and underwent quadrantectomy with axillary lymph node
dissection for pathologic stages | or il ( UICC-1987).

Approximately 85 patients were excluded from the study for receiving
neoadjuvant chemotherapy, since chemotherapy could have a confounding
effect on the pathologic staging of the disease. A patient with a tumor larger than
5 centimeters, and six patients with intraductal carcinomas were also excluded.
Approximately 80 patients did not have minimum data, i.e. histopathologic
results, free resection margins in the quadrant or any postoperative follow-up.
Patient medical records describing free surgical margins that were located less
than 1 millimeter from the tumor component (invasive carcinoma or carcinoma
“in situ”) and examined a under light microscope (400X) were exciuded. Thus,
the total number of patients evaluated in this study was 128 patients. Of the total
number of patients analyzed, about 80% received adjuvant treatment with
chemotherapy and/or hormone therapy. The remaining patients received
hormone therapy or only follow-up.

A cobalt-60 machine was used to perform radiotherapy in 89% of the
patients. in the remaining patients, a 10 MeV-linear accelerator was used to

provide energy. All patients received irradiation to the remaining breast with
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tangential and opposite fields. Sixty-two per cent of the patients received
radiotherapy to the supraclavicular fossa with a targeted field and a dose
prescribed within the 100% curve. Sixty-two per cent of the patients received
radiotherapy to the internal mammary field and only 5% received treatment with
a posterior axillary field. In 22% of the patients, the total treatment dose was 45
Gy in daily fractions of 1.8 Gy, five days a week. In the remaining patients, the
total dose delivered was 50 Gy, in daily fractions of 2 Gy, five fractions per
week. Thus, overall radiotherapy treatment time was a mean of 42 days.

Clinical follow-up of the patients was done in the outpatient facilities at the
Surgical and Medical Oncology Departments in the Division of Senology. At
each visit, anamnesis and a complete physical examination were performed.
Subsidiary exams were done according to the institution’s follow-up guidelines.

For statistical analysis, Kaplan Meyer survival curves were constructed to
show local recurrence rates. The log-rank test, the Wilcoxon test and risk ratio
were used to evaluate the correlation between local recurrence rates and the
following variables: age range, tumor size, nodal involvement and interval
between the date of surgery and the date when radiotherapy began. Multivariate
analysis was also performed to study independence and the association
between the variables studied and local recurrence rates. Values lower than 5 %

(p<0.05) were considered significant.
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Results

The mean follow-up time was eight years (0.5-14; SD= 3). The mean age
of the group was 52 years (24-78; SD=14). Regarding age distribution, ten
women were under 35 and 108 women were 35 or older. Concerning tumor size,
38% of the patients had tumors smaller than 2 centimeters, 57% had tumors
between 2 and 5 centimeters and in 5% of the patients, tumor size was
unidentified. Regarding lymph node status, 55% of the patients had no nodal
involvement, 31% had 1 to 3 lymph nodes involved and 14% had 4 or more
nodes involved.

Time between date of surgery and the beginning of radiotherapy was a
mean of three months (DP = 1.5).

Local recurrences were observed in 28% of the population studied at 12

years of follow-up. Recurrence rates remained constant throughout time (Graph 1).

In women under 35 years of age (n=10), local recurrences were observed
in 55% compared to 26% in the group that was 35 or older (n=108) (p= 0.05).
Younger patients had three times more risk of developing local recurrences than
those aged 35 or oider (HR=3.0; 95% Ci=1.0-9.0). Local recurrence rate was
41% in patients with tumors larger than 2 centimeters (n=72) and 7% in patients
with tumors smaller than two centimeters (n=49), (p= 0.05) (Table1, Graph 2).
Patients with tumors larger than two centimeters had three times the risk of
developing local recurrences than those with smaller tumors (HR=3,0;

95%Cl=1,0-9,0) (Table 1, Graph 3).
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Regarding lymph node involvement, recurrence rates were 28% for

patients with nodal involvement (n=54), and 28.2% for patients without nodai
involvement (n=67); (p=0.09) (Table1; Graph 4). No differences between groups
were observed.

Regarding the time between date of surgery and the beginning of
radiotherapy, patients who started treatment within two months after surgery
(n=35) had a local recurrence rate of 70%, while those beginning treatment
more than two months after surgery (n=96) had a local recurrence rate of 21%
(p=0.45) (Table 1; Graph 5). No differences between groups were observed.

According to multivariate analysis, age under 35 years was the variable most
strongly associated with local recurrences (HR=5,0; 95%Cl=1.6-18), followed by

tumors larger than 2 centimeters (HR= 4.0; 95%Cl= 2 — 14) (Table 2).
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Graph 1: Local recurrence rates according to time (n=1 28)
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Table 1 ~ Distribution of local recurrences in time according to age range,

tumor size, nodal involvement and time between surgery and beginning of

radiotherapy
Recurrence Rate
Non within 2 within 5§
n Recurrences Recurrences years years i2years HR (95%)C1 p-vaiue
n % n % % % %

Total 128 19 14.8 109 852 2.3 8.1 17.3

Size

sZcm 49 4 82 45 9.8 20 3.6 4.2 29 ( 10 & 88 ) 0.0464"
*>2to5om 72 15 20.8 57 79.2 2.8 10.1 zZ5.4 Reference '

Age range

<35 10 4 400 6 60.0 10.0 30.0 417 30 ( 10 a 91 ) 0.0528
35 or more 108 15 13.¢ 93 86.1 1.9 6.8 16.4 Reference

Age range

<35 10 4 40.0 6 66.0 10.0 30.0 41,7 36 ( 10 a 130 )

3510 49 52 9 173 43 827 3.9 9.9 19.3 14 ( 05 a 40 ) 01380
50 or more 56 & 10.7 50 89.3 0.0 3.9 13.5 Reference
Lymph nodes

positive 54 11 204 43 78.6 1.9 156 233 18 ( 08 a 48 ) 0.0504
negative 657 8 11.8 59 88.1 3.0 3.0 14.0 Reference
‘Tirne to begin

Treatment
within 2 me. 35 4 11.4 21 60.0 0.0 42 19.3 Reference
more than 2 8.4523

mo. 96 15 15.6 81 84.4 3.1 9.8 17.8 08 ( 03 a 28 )

Witcoxon Test
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Graph 2: Local recurrence rate according to age range { n=128)
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Graph 3: Local recurrence rate according to tumor size (n=121)
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Graph 4: Local recurrencerate according to nodal involvement (n=121)
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of radiotherapy (n=121)
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Table 2 - Multivariate analysis according to local recurrence rate

HR {95%)CI
Total
size
=2¢m Reference
>2to5cm 4.1 {12 13.8 )
Age range
< 35 53 { 16 17.9 )
38 or older Reference
Lymph nodes
positive Reference
negative 1.7 { 07 43 )
Time to Begin Treatment
within 2 mon Reference
more than 2 mon 0.8 { 02 24 )
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Discussion

In the present study, the local recurrence rate was 28% after 12 years of
follow-up in women undergoing conservative treatment for stages | and ll breast
cancer, who had received radiotherapy to the breast in doses of 45-50 Gy
without a boost. The recurrence rate found in our study was higher than that
found in the NSABP B-06 study, which was 14% at a follow-up time of 20 years.
In other studies, patients receiving adjuvant radiotherapy with a boost dose that
resulted in higher irradiation doses (80-65 Gy) had local recurrence rates of 8 to
12% in 10 to 20 years of follow-up.

in this study, the final irradiation dose delivered to the breast may have been
inadequate to eliminate occult foci of tumor cells in the surgical bed, justifying the
higher local recurrence rates. In general, the most adequate radictherapy schedule
recommended is a dose of 45-50 Gy, associated with a boost dose of 10 — 16 Gy.
The final dose of radiation delivered would be 60-65 Gy,

Another aspect that could be related to our higher rates was the.time to
begin treatment. On average, radiotherapy was started three months after
surgery. During this period, remaining tumor cells were likely to muttiply,
reducing the chance of local control by lower radiotherapy doses. Celiular
proliferation is more rapid during this period due to primary tumor removal. It is
accepted that this factor does not influence local recurrence rates, if patients are
undergoing chemotherapy, since this treatment could limit the proliferation of
residual tumor cells. In this study, chemotherapy was used in 80% of the

patients. We adopted a policy of not performing radiotherapy and chemotherapy
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simultaneously. The delay in starting radiotherapy could be justified on the

grounds that most patients had already started treatment with chemotherapy.

Another important aspect is that longer intervals between the date of
surgery and the beginning of radiotherapy, would also lead to a greater amount
of fibrosis, lowering tissue oxygenation and posing a higher risk for radiation
resistence. Dose requirement would have to be increased to obtain the same
biological effect.

It is possible that we did not observe a correlation between local
recurrences and the time between surgery and the beginning of radiotherapy,
because our sample showed a high average delay in beginning irradiation. A
worse treatment outcome could have already been established after a certain
period.

Of the variables studied, age is a major risk factor for recurrences in
conservative treatment due to breast cancer. In our data, age range was the
independent variable most strongly associated with local recurrences. Patients
under 35 years of age had five times more local recurrence rates than older
women. The biological behavior of the disease in young patients is known to be
more aggressive than in older women. Furthermore, younger patients have a
greater amount of fibroglandular breast tissue, making it difficult to adequately
evaluate resection margins by imaging procedures such as mammography. This
situation may increase the risk of residual breast disease in younger women

after quadrantectomy.
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Tumor size was also independently associated with a higher risk of local

recurrence. Tumors larger than 2 centimeters posed four times more risk of local
recurrences than smaller tumors. Larger lesions, although adequately excised,
could be associated with a higher rate of residual disease. In this situation, when
radiotherapy was delivered without a boost and radiation doses were lower,

tumor size became a variable of primary importance.

The presence of nodal involvement was not relevant to local recurrence.

This aspect could be more related to systemic rather than local involvement.

This study showed some limitations inherent in its design. Retrospective
data collection increased the frequency of “statistical censoring.” It also failed to
give us access to all patient data, leading to sample reduction. Another relevant
aspect was that we could not use a control group in our institution that had

undergone boost radiotherapy.

The results in this study are in agreement with the concept that a boost
radiation dose is necessary in patients undergoing conservative treatment for
breast cancer. Basically, this practice should be adopted in women under 35

years of age or in those whose tumors are larger than 2 centimeters.
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Conclusoes




4. Conclusé’es

4.1. A taxa de recidiva local em pacientes tratadas por cancer de mama com

cirurgia conservadora e radioterapia sem reforgo foi de 28% em 12 anos.

4.2. As pacientes com idade inferior a 35 anos apresentaram cinco vezes mais
recidivas locais do que as com idade acima de 35 anos. Essas diferencas

foram significativas

4.3. As pacientes com tumores maiores de dois centimetros tiveram um risco
aumentado em quatro vezes em relacdo as com tumores menores. Essas

diferencas foram significativas

4.4. A presenca de ganglios linfaticos comprometidos bem como o tempo entre
a data da cirurrgia e o inicio da radioterapia nao estiveram associados as

recidivas locais
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7. Anexos

7.1. Anexo 1: Ficha de Coleta de Dados

Controle locorregional com radioterapia, sem reforco

Numero de identificacao l

ldade no inicio do tratamenio

Data da cirurgia dia més ano

Estadio T patolégico

1.7
2. T
37T
9. Nao identificado

1. grau |
Grau histopatolégico 2. graull

3. grau lil
9. Nao identificado

Namero de linforiodos acometidos/retirados 1
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Radioterapia realizada

Area tratada

Pose total

Fracéo

Data de inicio

Data de término

Quimioterapia adjuvante

Recidiva

iocal da recidiva

Data da recidiva

Recidiva sistémica

1. cobalto

2. acelerador linear

. mamaria interna

. mama

. fossa supraclavicular

IGIN —

. axila

dia meés ano
dia més ano
1. sim

2. nao

1.recidiva local

2. recidiva sistémica

3. sem recidiva

1.mama

2.marmaria interna

3. fossa supraclavicular

dia més ano

1.sistema nervoso central

2.0880

3. puiméo

4 figado

5. pele
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Data da recidiva sistémica

Data da ultima consulta

Status

Data do 6bito

Causa do obito

| 6.outros |
’ dia més ano
dia més ano
1.ved 2.vsd 3.obito
dia meés ano

1. tumor primario

2.outras causas
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7.2. Anexo2: Banco de Dados segundo a Recidiva Local

nimero

idade

Tamanho

RECIDIVA LINFONODOS

QUIMIOTERAPIA CIRURGIA E INICIO DA

TEMPO ENTRE

LOCAL POSITIVOS RADIO (MESES)
1 39 2asScm SiM Sem linf SiM ate2m
2 34 <2ecm SiM Com Linf SIM mais de
3 40 2a5cm SiM Com Linf S mais de
4 24 2a5cm SIM Sem finf SiM mais de
5 28 2ab5cm SIM Com Linf SIM mais de
5] 55 <2cm SV Sem linf SiM mais de
7 41 2aScm SiM Sem linf SiM mais de
8 3 <2om SIM Sem linf SiM mais de
9 42 2a5cm SiM Com Linf SiM mais de
10 44 2ascm SiM Com Linf SIM ate2m
11 65 2a5cm SiM Sem linf SiM ate2m
12 51 2a5cm SIM Sem finf SiM mais de
13 40 2a5cm SiM Com Linf SiM mais de
14 80 Z2abem SIM Com Linf SiM mais de
15 57 2abcm SiM Com Linf S mais de
16 56 2ascom SIM Com Linf SiM mais de
17 45 Zabcm SIM Sem linf SIM mais de
18 42 2a5cm SiM Com Linf SiM ateZ2m
19 47 <2cem SiM Com Linf S mais de
20 52 2a5cm NAO Sem finf SiM mais de
21 81 2a5cm NAC Sem linf SIM mais de
22 47 <2cm NAOQ Com Linf SIM mais de
23 39 <2cem NAC Sem linf NAO ate 2 m
24 47 <2em NAO Com Linf SIM mais de
25 74 2a5cm NAO Sem linf NAO mais de
26 40 2a5¢cm NAO Com Linf SiM mais de
27 42 2a5ecm NAO Com Linf SiM mais de
28 59 2a5cm NAO Com Linf SiM mais de
29 40 2a5cm NAO Sem linf SiM mais de
30 51 2as5cm NAO Sem linf SIM ate2m
31 73 2a5cm NAO Com Linf SIM mais de
32 48 <2¢m NAO Sem linf SiM mais de
33 <2com NAO Sem linf SIM mais de
34 63 2a5cm NAO Com Linf SiM mais de
35 74 2a5cm NAO Com Linf SiM ate2m
36 53 2a5cm NAO Sem linf SIM mais de
37 46 <2em NAOC Sem linf NAO mais de
38 34 <2cm NAO Sem linf SiM mais de
39 47 2a5cm NAO Com Linf S mais de
40 45 2a5cm NAO Sem linf SIM mais de
41 42 <2cm NAO Sem linf NAO mais de
42 63 NAQ Sem linf Sim mais de
43 82 <2cm NAQ Sem linf SIM mais de
44 77 <2cm NAO Com Linf SiM mais de
45 44 <2cm NAO Com Linf SiM mais de
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RECIDIVA LINFONODOS

TEMPO ENTRE

numerc idade  Tamanho QUIMIOTERAPIA CIRURGIA EINICIO DA
LOCAL POSITIVCS RADIO (MESES)
46 44 2a5cm NAC Sem linf SiMm mais de
47 85 <2cm NAO Sem linf SIM mais de
48 54 <2cm NAOC Sem linf SiMm mais de
49 47 <2cm NAC Com Linf SIM mais de
50 50 NAO Com Linf SIM mais de
51 43 2a5cm NAO Com Linf SIM mais de
52 40 <2cm NAO Sem linf SiM mais de
53 41 2a5cm NAC Com Linf SiM mais de
54 36 2ab5cm NAO Sem linf SiM mais de
55 NAO Sem linf SiM mais de
56 45 <2cm NAO Sem linf SIM mais de
57 46 <2c¢m NAO Com Linf SIM mais de
58 70 <2cm NAO Sem linf NAD mais de
59 71 2a5cm NAO Sem linf NAO mais de
60 38 2ascm NAO Sem linf SiM mais de
61 61 2a5cm NAO Com Linf SIM mais de
62 72 2abcom NAO Sem finf NAO mais de
63 69 <2cm NAO Com Linf SIM mais de
64 81 <2cem NAO Sem finf NAD mais de
65 30 2a5cm NAO Sem linf SiM mais de
66 60 2a5cm NAO Sem linf SIM mais de
67 52 2a5cm NAO Sem linf SIM mais de
68 53 <2¢cm NAC Sem linf SiMm mais de
69 35 <2cm NAO Sem linf SIM mais de
70 56 <2cm NAO Sem linf SiM mais de
71 49 2a5cm NAO Com Linf SIM mais de
72 47 2a5cm NAO Sem linf SIM mais de
73 38 2a5cm NAO Com Linf SIM mais de
74 61 2a5cm NAO Sem linf SIM mais de
75 57 2a5cm NAO Sem linf SIM mais de
76 33 <2c¢m NAO Com Linf SiM mais de
77 49 2a5cm NAO Sem linf SIM mais de
78 54 2a5cm NAO Com Linf SIM mais de
79 75 <2cm NAO Sem linf NAO mais de
80 66 <2cm NAO Sem linf SimM ate2m
81 87 2a5cm NAO Sem linf NAO mais de
82 72 <2cm NAO Sem linf NAO mais de
83 42 <2em NAO Sem linf SiM ate 2 m
84 75 2abcm NAC Com Linf NAO mais de
85 48 <2cm NAO Com Linf SIM ate2m
86 58 2a5cm NAO Com Linf SIM ate2m
87 31 <2cm NAO Com Linf SiM mais de
88 45 2a5cm NAO Com Linf SIM rnais de
89 49 2as5cm NAO Sem linf SIM mais de
80 41 2abcm NAQ Sem linf SiM ate 2 m
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RECIDIVA LINFONODOS

TEMPO ENTRE

niimero idade  Tamanho QUIMIOTERAPIA CIRURGIA E INiCIO DA
LOCAL POSITIVOS RADIO (MESES)
a1 44 2abcm NAO Sem linf Sim ate 2 m
92 66 <2 cm NAO Sem iinf NAO mais de
o3 31 <2cm NAO Sem linf SiM ate2m
94 78 2a5cm NAC Com Linf NAO ate2m
85 39 <2cm NAO Sem linf SiM ate2m
98 49 2a5cm NAO Com Linf SIM mais de
97 71 <2cm NAO Com Linf NAO mais de
08 78 <2cm NAO Sem linf NAO ate2m
212 72 <2cm NAD Sem finf NAC ate 2 m
100 44 <2om NAO Sem linf SIM ate 2 m
101 68 2Zas5cm NAO Com Linf SIM mais de
102 62 2as5cm NAO Sem linf Sim ate2m
103 2a5c¢m NAO Com Linf SiM mais de
104 80 <2em NAO Com Linf Sim mais de
105 62 2a8cm NAO Com Linf SIM ate 2 m
106 37 NAO Com Linf SiM mais de
107 46 2a5cm NAO Sem linf SIM mais de
108 53 <2cm NAO Sem linf SiM mais de
109 68 <2cm NAO Sem linf NAO ate 2 m
110 35 NAO Sem linf Sim mais de
111 76 2a5cm NAO Com Linf SIM mais de
112 38 2a5cm NAO Com Linf SiM mais de
113 39 2a5cm NAO Sem linf SIM mais de
114 2as5cm NAO Com Linf SiM ate2 m
115 73 <2cm NAO Sem linf NAO mais de
116 53 2abcm NAC Sem linf SIM mais de
117 42 2ab5cm NAO Com Linf SIM ate2m
118 31 <2em NAO Com Linf SiM ate 2 m
119 56 <2¢cm NAO Sem linf SiM mais de
120 66 <2cm NAO Sem linf SIM mais de
121 46 2a5cm NAO Com Linf SIM mais de
122 73 NAO Com Linf NAO mais de
123 73 NAO Sem linf NAOC mais de
124 44 2a5cm NAO Com Linf SiM mais de
125 75 2a5cm NAC Com Linf NAO mais de
126 43 2a5cm NAD Com Linf SIM mais de
127 76 <2cm NAO Sem linf SIM mais de
128 43 2a5cm NAO Com Linf SIM mais de
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