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Resumo

Introducao: Os avancgos no diagndstico precoce e tratamento do cancer de mama
resultam em longa sobrevida, acompanhada, muitas vezes, de significativa
morbidade. O linfedema de membro superior (MS) ipsilateral a cirurgia apresenta
incidéncia entre 24% e 49% e promove substancial prejuizo funcional e psicologico.
Portanto, mais atengao tem sido dada as complicagdes fisicas e ao aprimoramento
das técnicas de prevencao e reabilitagdo. Objetivo: Avaliar o efeito dos exercicios
ativos e da drenagem linfatica manual (DLM) nas complicacbes cicatriciais, na
amplitude de movimento (ADM) de ombro, na perimetria e compensacoes linfaticas
do MS no pés-operatério de cancer de mama. Sujeitos e métodos: Ensaio
clinico controlado n&o aleatorizado com 89 mulheres submetidas a cirurgia radical
por cancer de mama, pareadas por estadiamento, idade e indice de massa
corporal. No pds-operatdrio, 46 mulheres realizaram exercicios ativos para MS e 43
DLM durante um més. Avaliagbes foram realizadas no pré-operatério e 60 dias apds
a cirurgia e constavam de inspecao, palpacao, goniometria, perimetria e realizacao
da linfocintilografia de MS. Neste exame foram analisadas a velocidade de ascensdo
e intensidade de captacdo do radiofarmaco, além da presenca de refluxo

dérmico, circulagcdo colateral e absorcdo hepética. Resultados: Os grupos
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foram semelhantes quanto as caracteristicas clinicas e de tratamento. Nao houve
diferenca significativa entre os grupos em relacéo a incidéncia de complicagdes
cicatriciais (deiscéncia, infeccdo e seroma). A comparacao entre 0s grupos em
relacdo a ADM de ombro (flexdo e abducao) e perimetria do MS, no pré e pés-
operatorios, ndo apresentou diferenca significativa. Sessenta dias ap6s a cirurgia,
34,8% do grupo exercicio e 48,8% do DLM apresentaram piora na velocidade de
ascensao do radiofarmaco, enquanto que somente 19,6% e 18,6% apresentaram
melhora da velocidade, respectivamente. Em relacao a intensidade de captacgéo,
43,5% do grupo exercicio e 55,8% do DLM apresentaram piora € 13% e 14%
apresentaram melhora, respectivamente. A presenca de refluxo dérmico e
circulagéo colateral foi semelhante entre os grupos nos dois momentos avaliados.
No grupo de exercicios houve aumento significativo da absorcao hepatica no
pds-operatorio. Conclusao: A realizacdo de exercicios ativos ou DLM nao
demonstrou diferenca em relacéo as complicacdes cicatriciais, a ADM de ombro e a
perimetria de MS, sugerindo que exercicios e/ou DLM podem ser empregados
de acordo com a experiéncia do profissional e com as queixas ou sintomas de
cada mulher. A avaliagdo da fungéo linfatica pode ser feita em curto prazo,
possibilitando a detecgdo de anomalias antes mesmo da presencga de queixa ou do
diagndstico clinico de linfedema. Maior tempo de seguimento € necesséario para

verificar associagdo entre os achados da linfocintilografia e o risco de linfedema.

Palavras-chave: sistema linfatico, drenagem linfatica manual, exercicios,

linfocintilografia, cAncer de mama.
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Summary

Introduction: Advances in the early diagnosis and treatment of breast cancer have
resulted in long-term survival, which may be accompanied by significant morbidity.
The incidence of lymphedema of the upper limb (UL) ipsilateral to surgery ranges
from 24 to 49% and promotes substantial functional and psychological disturbance.
Therefore, more attention has been devoted to the physical complications and
improvement in preventive and rehabilitation techniques. Objective: To evaluate
the effect of active exercise and manual lymphatic drainage (MLD) on wound
healing complications, shoulder range of motion (ROM), perimetry and lymphatic
compensations of the UL following breast cancer surgery. Subjects and
methods: A non-randomized controlled clinical trial was conducted, based on
89 women undergoing radical breast cancer surgery, matched for staging, age and
body mass index. In the postoperative period, 46 women did active exercises for
the UL and 43 received MLD during one month. Assessments were carried out
in the preoperative period and 60 days after surgery, including inspection,
palpation, goniometry, perimetry and the performance of UL lymphoscintigraphy.
This imaging technique evaluated the rate and intensity of radiopharmaceutical

uptake, in addition to the presence of dermal backflow, collateral circulation and
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liver absorption. Results: Groups were similar in terms of clinical characteristics
and treatment. There was no significant difference between groups with regards to
the incidence of wound healing complications (dehiscence, infection and seroma). In
the preoperative and postoperative periods, a comparison between shoulder ROM
(flexion and abduction) and UL perimetry in both groups showed no significant
difference. Sixty days after surgery, 34.8% of the exercise group and 48.8% of the
MLD group showed a worse rate of radiopharmaceutical uptake. In contrast, only
19.6% of the exercise group and 18.6% of the MLD group showed improvement in
the rate. Regarding intensity of radiotracer uptake, 43.5% in the exercise group and
55.8% in the MLD group had a worse rate. In contrast, 13% in the exercise group
and 14% in the MLD group had improved rate. The presence of dermal backflow
and collateral circulation was similar between groups in both time points evaluated. In
the exercise group, there was a significant increase in liver absorption in the
postoperative period. Conclusion: The practice of active exercise or application of
MLD did not demonstrate any difference in terms of wound healing complications,
shoulder ROM and UL perimetry, suggesting that exercise and/or MLD may be
employed according to professional experience and complaints or symptoms of each
woman. Early assessment of lymphatic function may be performed, allowing for the
detection of abnormalities even before any patient complaints or clinical diagnosis of
lymphedema. A longer follow-up time is required to confirm an association between

lymphoscintigraphy findings and the risk of lymphedema.

Keywords: limphatic system, manual Iymphatic drainage, exercise,

lymphoscintigraphy, breast cancer.
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1. Introducao

Em todo o mundo, entre as mulheres, o cancer de mama é a neoplasia
mais incidente e a principal causa de morte por cancer (1,2). No Brasil, as taxas

de mortalidade por esta patologia continuam elevadas, muito provavelmente
porque a doenca ainda é diagnosticada em estadios avangados e a estimativa
para 2012 é de 52.680 novos casos (3). Na Europa, sua incidéncia é mais
evidente em mulheres com idade entre 50 e 64 anos; no Japao e China, 45 a 50

anos; nos Estados Unidos, 55 a 64 anos e no Brasil, 45 a 59 anos (2).

A expectativa média de sobrevida para estas mulheres é de 17,5 anos (3), a
qual pode ser acompanhada de significativa morbidade, portanto, mais atencao
tem sido dada as complicages fisicas relacionadas ao seu tratamento (4), bem
como ao aprimoramento das técnicas de prevencao e reabilitacdo para proporcionar

adequada qualidade de vida fisica e mental (5).

O linfedema de MS secundario ao cancer de mama apresenta incidéncia
entre 24% e 49% (6) e pode estar presente imediatamente apds a cirurgia ou anos
apds o tratamento. No entanto, a maioria dos casos ocorre durante os primeiros 18

meses (7-9), promovendo substancial prejuizo funcional e psicoldgico a paciente.
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Os fatores de risco para o desenvolvimento do linfedema sao o
esvazimento axilar e a radioterapia (9,10), idade, numero de linfonodos dissecados,
numero de linfonodos comprometidos, nivel de retirada dos linfonodos (11,12),

obesidade, extensdo da técnica cirurgica e infecgao (6,13).

O linfedema é um problema quantitativo entre o fluxo linfatico produzido e
a capacidade de transporte. Se a producao normal de proteinas linfaticas for
maior que a capacidade de transporte, o linfedema aparecera imediatamente
(14-16). A reducao do transporte de linfa em MS e no quadrante superior do tronco
oferece maior risco de infecgao, fibrose, sindrome compartimental e morbidades
fisicas como alteracbes da pele, diminuicdo da sensibilidade e funcado do

membro, e dor com variada intensidade e frequéncia (17).

O sistema linfatico possui varias propriedades importantes, entre elas o
controle da homeostase macromolecular, absorcao de lipideos, funcao imunolégica
e controle dos fluidos teciduais (18-20). Ap6s a disseccao axilar, o sistema
linfatico busca mecanismos de compensagdo para adequar a capacidade de
transporte linfatico, tais como a ativacdo de vasos remanescentes, migracao de
fluido rico em proteinas em diregdo aos vasos saudaveis, aumento na atividade
dos macréfagos e anastomoses linfolinfaticas, axilo-axilares, axilo-inguinais e

linfovenosas periféricas (16).

A linfangiogénese reduz o estresse nos vasos linfaticos decorrente da
disseccao axilar (21) e, em muitos casos, a capacidade de transporte dos novos
vasos formados pode ser suficiente para prevenir a manifestagcao clinica do

edema. A regeneracao dos vasos linfaticos interrompidos pode ser prejudicada
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pela alterada formacgado cicatricial, seroma pds-operatorio, radioterapia e
exercicios precoces ndao adequados para reabilitacdo do ombro (16). Cirurgias

mais conservadoras permitem novas conexges linfolinfaticas (22).

Em estudo experimental com modelo animal foi possivel observar que,
apos a retirada de linfonodo, houve, em um periodo de quatro semanas, o
aparecimento de um plexo de pequenos vasos como uma ponte lacunada de
ligagédo entre o ducto pré-nodal e os vasos pds-nodais, sem evidéncia clinica de
edema no membro, sugerindo que a drenagem linfatica superficial foi restaurada.
Entretanto, apesar da geracéao de novos vasos linfaticos, houve prejuizo para o fluxo
linfatico, pois as pontes formadas apresentaram estruturas muito irregulares e
se enredavam no tecido fibroso, distorcendo o caminho do vaso linfatico o que

gerou aumento da resisténcia ao fluxo linfatico (15).

A restauracéo do fluxo linfatico é beneficiada pela boa cicatrizacao tecidual,
pela imobilizacdo do ombro ipsilateral a cirurgia, pela DLM e pela contracao
muscular (16,20,22). No entanto, a imobilizacdo do ombro favorece o acumulo
de proteinas no intersticio, predispondo a maior risco de fibrose tecidual (22) e
o desuso do MS conduz a atrofia, comprometendo a capacidade méxima e

funcionalidade do tecido muscular, o que aumenta o risco para linfedema (23).

A resposta fisiolégica ao exercicio envolve aumento nas frequéncias
cardiaca e respiratéria, ativagéo do sistema linfatico e contragédo de musculatura
esquelética, que constituem mecanismos de auxilio na formacédo e propulsao
linfatica (21). Além disso, a realizagdo de exercicios regulares (cinesioterapia)

resulta na criacdo de novas vias de drenagem linfatica para os linfonodos
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supraclaviculares do lado afetado (21), sugerindo ser benéfico o inicio precoce

dos exercicios na recuperacgao fisica da mulher (18,23,24).

Esta abordagem é extensamente descrita na literatura (25-27), sendo
adotada como protocolo em servicos de referéncia (25-28). Em revisao de literatura
realizada para verificar a efetividade de programas de exercicios na ADM de ombro
e incidéncia de linfedema no pos-operatério de cancer de mama, observou-se que
embora 0s exercicios e os profissionais responsaveis por supervisiona-los variem
entre os estudos, os grupos submetidos a esta intervengdo apresentaram
melhora significativa da mobilidade de ombro e sem aumento na incidéncia de
linfedema, sugerindo que os exercicios podem ser propostos no pds-operatorio

de cancer de mama (29).

A literatura sugere que 0 exercicio ativo estimula as contracoes
musculoesqueléticas, principal mecanismo de bombeamento para as drenagens
linfatica e venosa (30); resulta na criacao de novas vias de drenagem linfatica
para os linfonodos supraclaviculares do lado afetado (21); "re-define" a unidade
do sistema nervoso simpatico para os vasos linfaticos estimulando sua
contracéo (16); aumenta a densidade capilar no leito muscular (17) e estimula a
adaptagédo do sistema linfatico através da linfangiogénese, proximo ao dano
causado aos linfaticos axilares (31). No entanto, os estudos nao esclarecem a
repercussao do exercicio precoce na formacao dos vasos linfaticos colaterais e
sobre o fluxo linfatico. Sabe-se apenas que durante o exercicio ha um aumento

da pressao dos vasos linfaticos em humanos (18,20).
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A DLM, técnica de massagem, tem indicacdo no pds-operatério de
cancer de mama, pois aumenta o fluxo linfatico sem aumentar a filtragcao capilar
(32,33). Entre seus efeitos fisiologicos encontram-se: aumento na contracdo dos
linfangions (33), aumento da absorcao de proteinas pelos capilares linfaticos
(28), redugéo da hipertensao microlinfatica (34) e melhora da drenagem linfatica
colateral entre as regides linfaticas da pele (35,36). Além disso, as manobras da
DLM desviam o fluxo linfatico em direcao oposta ao curso normal, estimulando
uma via alternativa de drenagem (37). Através da linfocintilografia foi possivel
observar que esta técnica favorece maior absorcdo do radiofarmaco nos

linfonodos visualizados previamente a DLM, assim como a visualizagdo de

outros linfonodos n&o evidentes (36-38).

A heterogeneidade das técnicas cirurgicas, das caracteristicas das pacientes,
das variaveis avaliadas e das formas de mensuracao resulta em controvérsias
quanto aos efeitos dos exercicios na reabilitacdo pds-cirirgica. E, embora
amplamente utilizada, a DLM no pds-operatério de cancer de mama é pouco
estudada. Desta forma, o impacto da reabilitagdo fisica no poés-operatério de cancer
de mama sobre as possiveis complicagbes na articulagdo do ombro, cicatriciais

e na funcao linfatica em curto e longo prazo, constitui uma questao importante.

Estudo randomizado analisou, através da linfocintilografia, o efeito da
DLM no pés-operatorio por cancer de mama. Vinte e duas mulhere submetidas a
mastectomia ou quadrantectomia com dissecgao axilar realizaram linfocintilografia
de membros superiores no pds-operatorio precoce (15 a 60 dias). Apds o

exame foram randomizadas em dois grupos — 10 controles e 12 mulheres
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submetidas a uma sessao de DLM. Ao término da sesséo, foi realizado o segundo
exame linfocintilografico e observou-se diferenca significativa na ascenséao do
radiofarmaco com a realizagcdo da DLM. Os autores sugerem que este recurso

pode ser indicado como medida preventiva para o linfedema (37).

Publicacbes recentes, referentes ao efeito da DLM na incidéncia de
linfedema com maior tempo de acompanhamento (um a dois anos), encontraram
resultados conflitantes (4,39). Estudo realizado com 116 mulheres observou que
aquelas submetidas a DLM associada a exercicios para MS no p6s-operatorio
apresentaram menor risco de desenvolver linfedema, dois anos apés a cirurgia,
em comparagao com aquelas que receberam somente estratégias educacionais

de prevengao (7% e 25%, respectivamente) (39).

Outro ensaio clinico controlado, com 160 mulheres, comparou o efeito da
DLM associada a exercicios versus o exercicio isoladamente e verificou que a
incidéncia cumulativa de linfedema e o tempo de desenvolvimento foi comparavel
entre 0s grupos durante o tratamento, imediatamente depois, 3, 6 e 12 meses apos
o tratamento. Consideraram, desta forma, que a adicao da DLM ao protocolo de

exercicios nao tem efeito na reducao da incidéncia de linfedema em curto prazo (4).

Pesquisas que investigam a eficacia de intervencgdes terapéuticas para
tratar e/ou prevenir o linfedema s&o limitadas ao uso de medidas antropométricas,
como a perimetria e volumetria. Tais exames sdo simples e n&do invasivos, mas
ndo informam mudancas na fisiologia do sistema linfatico. A linfocintilografia

acrescenta outra dimensao na avaliagdo do sistema linfatico (20).

Introdugdo 27



A linfocintilografia tem sido usada desde a década de 1950 para estudar
patologias do sistema linfatico e, atualmente, € defendida como principal teste
diagnéstico para o sistema linfatico periférico (11). Apresenta aplicacao clinica
para indicar e quantificar a drenagem linfatica sob os pontos de vista morfoldgico e
funcional, determinar o numero de linfonodos sentinelas e identificar pacientes
com risco para desenvolvimento de linfedema apds esvaziamento axilar (34,
35). E um método confiavel para mensurar o fluxo linfatico em condicdes

incertas de aumento ou reducao desta atividade (11,41,42).

O protocolo para realizacdo da linfocintilografia ndo € padronizado. As
variacdes incluem a escolha do radiofarmaco, o tipo e o local da injecao, o uso
de avaliagdes estaticas ou dindmicas e os intervalos de tempo de obtencéo das

imagens (43).

Considera-se fluxo anormal do sistema linfatico a falta da trilha de
migracao e a lentidao no transporte do radiofarmaco, o fluxo contrario do fluido
para a derme, a presenca de largos vasos linfaticos, a n&do-visualizagdo dos
vasos linfaticos do lado envolvido, e a auséncia ou pobre visualizagdo dos
linfonodos remanescentes e/ou detectaveis (44,45). Portanto, a linfocintilografia
realizada antes e apos a dissecc¢éo axilar fornece informac¢des importantes que
podem predizer o desenvolvimento de condigdes patologicas, como o linfedema
antes que qualquer manifestacdo clinica esteja presente (46). Além de
diagnosticar e categorizar a severidade do linfedema, a linfocintilografia pode

ser empregada para avaliar o resultado do seu tratamento (46-48).
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Em recente estudo realizado no CAISM/UNICAMP encontrou-se alteracées
relevantes nas linfocintilografias pré e pds-operatérias em mulheres mastectomizadas,
demonstrando a existéncia de diferencas funcionais do sistema linfatico do MS
(49). Foram estudadas 37 pacientes que realizaram linfocintilografia de membros
superiores (MMSS) até 30 dias antes da mastectomia no periodo de setembro de
2006 a junho de 2007. O exame consistiu na realizacdo de imagens estaticas do
MMSS em semiflexdo ap6és 10 minutos, 1 e 2 horas da injecdo subcutanea de
Dextran-*"Tc no dorso da mao. Quatro (11%) pacientes apresentaram o padréo de
estado da funcionalidade linfatica considerado ideal (linfonodos axilares visiveis aos
10 minutos e captacdo acentuada do radiofarmaco) no MS ipsilateral, enquanto seis
(19%) apresentaram o mesmo padrao no membro contralateral; trés (8%) pacientes
apresentaram o pior padrao (linfonodos axilares nao visiveis e auséncia de
captacao do contraste) no MS ipsilateral e duas (6%) no contralateral; as demais
apresentaram estados intermediarios de velocidade e intensidade de captacgao.
Esse estudo encontrou relevantes alteragées na linfocintilografia pré-operatoria,

demonstrando a pré-existéncia de diferengas funcionais do sistema linfatico (49).

Vinte e trés destas 37 pacientes foram acompanhadas, tendo repetido a
avaliacao linfocintilografica apds 60 dias de pds-operatédrio. Trés (13%) pacientes
foram consideradas com o padrdo ideal e duas (9%) apresentaram total
comprometimento. Quanto a velocidade de captacao do radiofarmaco, 9 (39%)
nao apresentaram diferenga, 5 (22%) melhoraram e 9 (39%) pioraram, sendo
uma com piora acentuada. Quanto a intensidade de captacdo, 10 (43%)

pacientes ndao apresentaram diferenca, 9 (39%) pioraram e 4 (17%) melhoraram.
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Esse estudo verificou que, 60 dias apds a cirurgia, ja podem ser percebidas
alteracbes no padrdao de drenagem linfatica e indicio de presenca de anastomose
linfovenosa, uma vez que foi observado aumento na presenca de absorcéo

hepatica no exame pos-operatério (49).

Conhecer a repercussao dos exercicios fisicos e da DLM na reabilitacao
fisica sobre os mecanismos de compensacéo linfaticos, sobre a ADM do ombro
e perimetria de MS trara beneficios para as mulheres submetidas a cirurgia por
cancer de mama com esvaziamento axilar. Sendo possivel analisar e comparar
os resultados encontrados, essas mulheres poderao participar de programas de
fisioterapia que proporcionem melhores resultados na reabilitagcdo do ombro,
menores incidéncias de complicacdes no pds-operatério imediato e a adogao de
estratégias de prevengao de linfedema mais eficazes e objetivas, minimizando a

incidéncia dessa complicagao.
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2. Objetivos

2.1. Objetivo Geral

Avaliar o efeito dos exercicios ativos e da drenagem linfatica manual nas
complicagdes fisicas e nas compensactes linfaticas no pds-operatorio de

cancer de mama.

2.2. Objetivos Especificos

Comparar, entre o grupo de mulheres que realizou exercicios ativos e o

que realizou DLM:
m Tempo total de permanéncia do dreno;
» Incidéncia de seroma, infeccdo e deiscéncia até 60 dias de cirurgia;
= Numero de puncgdes realizadas no periodo de 60 dias;

s Amplitude dos movimentos da articulacado do ombro no pré-operatério e

60 dias apéds a cirurgia;
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m Perimetria do punho, antebraco e braco homolateral no pré-operatério e

60 dias da apés a cirurgia;

m Velocidade de ascensao e intensidade de captacao do radiofarmaco
nos vasos linfaticos e nos linfonodos regionais no pré-operatorio e apos
60 dias da cirurgia, através da linfocintilografia;

m Presenca de circulacdo colateral, absorcdo hepatica e de refluxo dérmico
no pré-operatorio e apds 60 dias da cirurgia através da linfocintilografia.
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3. Sujeitos e Método

Ensaio clinico controlado ndo aleatorizado, com mulheres submetidas a
mastectomia radical por carcinoma invasivo da mama, no Hospital da Mulher
Prof. Dr. José Aristodemo Pinotti - Centro de Atencao Integral a Saude da Mulher
(CAISM/UNICAMP). Foram excluidas mulheres que realizariam reconstrucao
mamaria imediata; aquelas que apresentassem previamente a cirurgia: diferenca na
perimetria dos MMSS maior que dois centimetros; deficiéncia motora ou infeccédo no
MS homolateral a cirurgia; radioterapia; além daquelas que fossem incapazes

de compreender 0s exercicios propostos.

As mulheres que preencheram os critérios de inclusdo foram convidadas a
participar do estudo. Para aquelas que aceitaram, foi realizada avaliacdo no
Ambulatério de Fisioterapia para coleta de dados pessoais e clinicos, goniometria de

ombros, perimetria de MS e agendada linfocintilografia pré-operatoria.

Foram pareadas segundo o estadiamento clinico, idade (10 anos) e IMC
segundo as categorias: baixo peso (<18,5kg/m?); peso normal (218,5 e <24,9kg/m?);
sobrepeso (225 e <29,9kg/m?) e obesidade (=30kg/m?) e incluidas no grupo de

exercicios ativos ou DLM.
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Entre outubro de 2006 e junho de 2011 foram incluidas 96 mulheres, sendo
48 no grupo de exercicios ativos para MMSS e 48 no grupo de DLM. Todas
foram avaliadas no pré-operatério e 60 dias apds a cirurgia. Duas mulheres
alocadas no grupo de exercicio e cinco do grupo de DLM foram descontinuadas
do estudo entre a primeira e a segunda linfocintilografia: duas faltaram a mais
de duas sessbes consecutivas e cinco n&o realizaram o segundo exame. Por

esta razao, seus dados nao foram considerados na analise final.

3.1. Testes e exames

As mulheres foram avaliadas no pré e pds-operatério. Nos dois momentos
foram realizadas linfocintilografia e perimetria de MMSS e goniometria de

ombro. A avaliagao da cicatriz foi realizada no periodo pds-operatério.

Linfocintilografia - Realizada no Servico de Medicina Nuclear do Hospital
das Clinicas da UNICAMP. Uma injecdo intradérmica de dextram®*™-Tc foi
administrada no dorso das méos e as imagens foram obtidas apds 10 minutos,
1 e 2 horas em uma camara de cintilagdo APEX SP6 da Elscint equipada com
colimador de baixa energia e média resolucéo. A dose utilizada do radiofarmaco
foi de 1mCi (37MBq) em cada membro, 0s quais permaneceram estaticos ao

longo do tronco com flexao de cotovelos, durante a realizagdo do exame.

Interpretacao da linfocintilografia — os exames foram analisados por dois
médicos nucleares experientes e, em caso de duvidas ou discrepancias, um terceiro
avaliador foi requisitado. A interpretagdo dos achados linfocintilograficos para MS de

mulheres operadas por cancer de mama foi proposta por estudo previamente realizado
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no CAISM/UNICAMP (49), o qual propls a realizacdo da andlise da velocidade de
visualizacao dos linfonodos axilares e da intensidade de captagéo linfatica nos

mesmos, antes e ap0ds a cirurgia, sendo classificados segundo o quadro (49):

Velocidade Intensidade

I Linfonodos visiveis aos 10 minutos A Acentuado
Il Linfonodos visiveis ap6s uma hora B Moderado
I Linfonodos visiveis ap6s duas horas C Discreto
v Linfonodos néo visiveis D Ausente

Verificou-se também a presenca ou auséncia de absorcao hepatica do
radiofarmaco, circulagéo colateral e refluxo dérmico. A absorcao hepatica foi
classificada como presente quando se visualizava a captagao do radiofarmaco pelo
figado em qualquer das imagens realizadas. A circulagdo colateral foi considerada
presente quando observada drenagem de tracado por vaso linfatico lateralizado
ou captacdo em linfonodos epitrocleares. O refluxo dérmico foi considerado

como presente quando observada ascensao do radiofarmaco pela pele.

Perimetria de MMSS — avaliada através da medida dos MMSS, graduada em
centimetros (cm), mensurada com fita métrica flexivel (marca Hoachstmass).
Realizada em 4 pontos pré-determinados: 7,5cm acima e abaixo da prega do
cotovelo, na articulagdo metacarpofalangeana e no processo estiléide da ulna.
Para registrar a diferenga natural entre os membros, a perimetria foi avaliada

bilateralmente antes da cirurgia.

Para o diagnostico de linfedema considerou-se diferenga de 2cm ou mais de
aumento na circunferéncia de quaisquer dos pontos avaliados, em comparacao

com as medi¢des do outro membro (50).
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Amplitude de movimento do ombro (ADM) avaliada através da goniometria
do ombro, utilizando um goniémetro universal e graduada em graus. Considerou-se

180° como ADM normal para os movimentos de flexao e abdugao (51).

A flexao foi verificada com a mulher em decubito dorsal, sendo o brago fixo
do goniémetro posicionado ao longo da linha axilar média do tronco, apontando para
o trocanter maior do fémur; o braco mével colocado sobre a superficie lateral do
corpo do umero, voltado para o epicondilo lateral; o eixo do gonidmetro posicionado
proximo ao acrOmio. Solicitou-se a realizagdo do movimento ativo, em sua
maior amplitude, levando o brago para cima, com a palma da mao voltada

medialmente, paralela ao plano sagital (51).

A abducao foi verificada com a mulher em decubito lateral, posicionando-se o
braco fixo do gonidmetro sobre a linha axilar posterior do tronco; o brago mével sobre
a superficie posterior do braco da mulher, voltado para a regiao dorsal da mao.
Solicitou-se a realizagdo do movimento ativo, em sua maior amplitude, elevando o

brago lateralmente ao tronco, com a palma da mao voltada medialmente (51).

Inspecéo e palpagéo da cicatriz cirurgica — A inspegao cicatricial foi realizada
a cada sessao, visando a identificar sinais de deiscéncia ou infecgao cicatriciais.
Considerou-se deiscéncia cicatricial quando observada a presencga de afastamento
dos bordos da ferida operatéria; e infecgdo a presencga de transudato, edema,
rubor e hipertermia. Perguntou-se, também, da necessidade de utilizagdo de
antibioticoterapia. A presenca de seroma foi avaliada através da palpacao e

questionamento sobre a realizagcdo de pungao aspirativa apds a retirada do dreno.
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3.2. Intervencoes

Orientagbes - No 1° dia de pds-operatério, todas as mulheres receberam o
material informativo contendo orientacdes de cuidados com membro e exercicios para
serem realizados em domicilio diariamente, e foram orientadas a manter atividade
livre com o membro acometido em suas atividades diarias. Além disso, assistiram as
palestras da equipe multidisciplinar (psicologia, enfermagem, servico social e
nutricao), que compde o Programa de Reabilitacdo para pacientes operadas por

cancer de mama.

Exercicios - Ap6s 48 horas da cirurgia, as mulheres alocadas no grupo
exercicio iniciaram sessdes em grupo (5 a 20 mulheres) de 40 minutos de duragao,
2 vezes por semana, por um periodo de 30 dias. A cada sessao realizavam 19
exercicios combinando movimentos de flexao, extensao, abducao, adugao, rotacao
interna e rotagdo externa dos MMSS, isolados ou combinados, e relaxamento
de acordo com o protocolo assistencial do Servigo (26-28). Os exercicios foram

ministrados pela equipe do Servigo de Fisioterapia do CAISM/UNICAMP (Anexo 1).

Drenagem Linfatica Manual - Apds 48 horas da cirurgia, as mulheres
alocadas neste grupo iniciaram as sessbes de DLM com duragéo de 40 minutos,
frequéncia de 2 vezes por semana, por um periodo de 30 dias, no Ambulatério
de Fisioterapia do CAISM/UNICAMP. As sessdes de DLM foram realizadas em

atendimento individual pela pesquisadora e duas fisioterapeutas especializadas.

As manobras de DLM utilizadas foram: (a) evacuacao, realizada sobre

cadeias ganglionares em regidao axilar contralateral e regido inguinal homolateral e
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(b) reabsorcéo, realizada através de manobras suaves primeiramente na direcéo
das anastomoses axilo-axilares e axilo-inguinais e, posteriormente, sobre 0 membro
homolateral a cirurgia. Essas manobras visam ao deslocamento da linfa do MS em

direcéo as regides previamente evacuadas pela manobra ganglionar (52) (Anexo 2).

3.3. Variaveis de controle

Foram definidas como variaveis de controle: tipo de cirurgia, sendo consideradas
a mastectomia radical tipo Pattey, Madden ou Halsted; o nimero de linfonodos
dissecados; o numero de linfonodos comprometidos; realizacdo de quimioterapia
neoadjuvante; lado operado e lado dominante; e antecedentes musculoesqueléticos —
relato de alteragbes Osseas, articulares, tendinosas ou musculares na articulagao
do ombro anterior a cirurgia, categorizada em: fraturas, luxacoes, bursite, tendinite,

dor articular sem causa conhecida e auséncia de antecedentes.

3.4. Tamanho da amostra e Analise dos dados

Os escassos estudos referentes a andlise da influéncia dos exercicios ou
DLM na funcéo linfatica avaliada pela linfocintilografia de MMSS de mulheres
submetidas a cirurgia por cancer de mama seguem formas de mensuracao
heterogéneas. Desta forma, o tamanho da amostra foi estimado para um ensaio
clinico controlado pareado (53), com uma relagdo do numero de controles para
0 numero de casos de 1:1, capaz de detectar uma razdo de chances de 3,0,
com prevaléncia de adequada funcgéo linfatica entre os controles (grupo de

exercicio) de 52%, poder do teste de 80% e nivel de significancia de 5%.

Sujeitos e Método 39



Os dados foram avaliados descritivamente através do célculo de frequéncias
absolutas (n) e relativas (%), média, mediana e desvio-padrdo. A homogeneidade
dos grupos foi analisada através dos testes Qui-quadrado, exato de Fisher e
Mann-Whitney. Para comparacao dos achados linfocintilograficos pré e pés-
operatérios entre os grupos utilizaram-se os testes de Simetria e McNemar, e
andlise multivariada por regressao logistica com critério de selecéo por stepwise.
Para a comparacédo da evolucdo da ADM e perimetria entre os grupos foram
utilizados os testes ANOVA para medidas repetidas e Wilcoxon. O nivel de
significancia assumido foi de 5%. O software utilizado para andlise foi o SAS,

versdo 9.1.3 (SAS Institute Inc., Cary, NC, USA, 2002-2003).

3.5. Aspectos éticos

As participantes foram orientadas a contatar a Secao de Fisioterapia para
agendamento de consulta caso apresentassem dor, desconforto e sensacéo de

peso em MS, durante e apds o seguimento.

O estudo foi aprovado pela Comissao de Pesquisa do Departamento de
Tocoginecologia e pelo Comité de Etica em Pesquisa da Faculdade de Ciéncias
Médicas da UNICAMP (no 1009/2009) e inscrito no Registro Brasileiro de Ensaios
Clinicos, sob numero REQ: 906. Todas as mulheres incluidas no estudo assinaram

o Termo de Consentimento Livre e Esclarecido (Anexo 3).
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4. Publicacoes

Artigo 1 — Drenagem linfatica manual vs exercicios ativos no pés-
operatorio precoce de cancer de mama
Manual lymphatic drainage vs active exercise in the early

postoperative period of breast cancer

Artigo 2 — Efeito dos exercicios ativos e da drenagem linfatica manual nas
compensacoes linfaticas no pos-operatorio de cancer de mama
Effect of active exercise and manual lymphatic drainage on lymphatic

compensations following breast cancer surgery
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SUMMARY

Introduction: Many women suffer from severe shoulder and upper limb (UL)
complications after breast cancer surgery with axillary node dissection. Physical
therapy acts in the prevention and/or minimization of these clinical complications.
However, there is no established protocol for the early postoperative period after
mastectomy. Objective: To compare the effect of active exercise and manual
lymphatic drainage (MLD) on scarring complications, shoulder range of motion
(ROM) and UL perimetry in women undergoing radical mastectomy for invasive
breast cancer. Methods: A controlled non-randomized clinical trial was conducted,
including 89 women undergoing breast cancer surgery with axillary lymph node
dissection. Women were matched for staging, age and body mass index (BMI), with
46 women allocated to the exercise group and 43 in the MLD group, receiving two
weekly sessions during one month. Assessments were performed in the preoperative
period and 60 days after surgery, including inspection, palpation, goniometry and
perimetry. Results: There was no significant difference between groups relative
to individual and clinical sugical characteristics. The incidence of seroma, number of
punctures performed, dehiscence and infection was similar in both groups. A
comparison of shoulder (flexion and abduction) ROM and UL perimetry between
groups, obtained in the preoperative and postoperative period, did not show any
significant difference. Conclusion: The performance of active exercise or MLD did
not demonstrate any difference in scarring complications, shoulder ROM and UL
perimetry at 60 days after surgery, suggesting that exercise and/or MLD may be
employed, according to the complaints or symptoms of each woman and physical

therapist experience.
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INTRODUCTION

Breast cancer is the most common malignancy among women worldwide'?
and it is the main cause of death from cancer'. Trauma due to surgery and/or
radiotherapy used for breast cancer treatment, may lead to upper limb (UL) morbidity

and functional limitations, including seroma, fibrous and lymphatic bands, pain,

rigidity, lymphedema, deficit in muscle strength and range of motion (ROM) and
decreased tolerance to activities>™.

Impaired quality of life and UL dysfunction are reported by 73% of women
treated for breast cancer®®. In general, arm complications decrease within 3
months of surgery*°. However, these may become chronic and the extent of the
problem is often underestimated®®.

The increase in life expectancy of women treated for breast cancer'® and the
chance of survival beyond 10 years is 77%' . Therefore, improvement in rehabilitation
techniques is fundamental for the prevention and treatment of postoperative
physical complications, and promotion of an adequate quality of life*%1°.

Physical therapy is the first choice of treatment and it has proved to be
efficient in shoulder dysfunctions®. Instructions and exercises are the approaches

recommended to reduce the incidence of these complications®'?'8. Attempts

have been made to reduce the risk of lymphedema secondary to breast cancer

19,20 8,19,20

by preoperative and postoperative counseling and early detection

The effect of manual lymphatic drainage (MLD) used in the early postoperative
8,21,22

period to prevent lymphedema has been questioned in recent publications

since this massage technique allows for the improvement in lymphatic circulation,
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especially the subcutaneous circulation, stimulating primary lymphatic capillaries
and lymphatic vessels, promoting the removal of interstitial fluid®. However, the
effect of this technique on shoulder and scarring dysfunctions is unknown.
Therefore, this study aimed to compare the effect of a treatment program
based on educational strategies associated with supervised active exercise, according
to protocol or MLD in breast cancer surgical patients, concerning wound tissue

complications (dehiscence, seroma and infection), shoulder ROM and UL perimetry.

METHODOLOGY

A controlled non-randomized clinical trial was conducted, including women
diagnosed with unilateral breast cancer who had undergone mastectomy with
axillary lymph node dissection at the Professor Dr. José Aristodemo Pinotti
Women’s Hospital — Integral Healthcare Center - CAISM/Unicamp between
Octuber 2006 and July 2011.

Excluded were women undergoing immediate breast reconstruction;
those who before surgery presented: a difference in UL perimetry greater than two
centimeters; motor deficit or infection in the UL ipsilateral to surgery; radiotherapy,
in addition to those unable to comprehend the exercises proposed.

Eligible women were evaluated by the researcher responsible at the
Physical Therapy Section of CAISM/Unicamp in the preoperative period and 60
days after surgery.

Sample size was estimated for a paired controlled clinical trial®® due to the
scarce number of studies on the analysis of the influence of MLD on physical

complications in the early postoperative period after breast cancer treatment.
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Case ratio was 1:1, which was the ratio between the number of controls and the
number of available cases, detecting an odds ratio of 3.0. The prevalence of
adequate lymphatic function was 52% between controls (exercise group), the
power of the test was 95% and significance level was 5%.

Ninety-six (96) women were divided into two groups. These women were
matched for clinical staging, age (10 years) and body mass index (BMI), according
to categories: low weight (<18.5Kg/m?); normal weight (218.5 and <24.9Kg/m?);
overweight (225 and <29.9Kg/m?) and obesity (=30Kg/m?). Forty-eight women
were included in the active exercise group and 48 women in the MLD group.

Data were descriptively assessed by calculation of absolute (n) and relative
(%) frequencies, mean and standard deviation. Group homogeneity was analyzed by
the chi-square tests, Fisher’'s exact test and Mann-Whitney test. For a comparison of
ROM and perimetry evolution between groups, the ANOVA tests for repeated
measures and Wilcoxon tests were used. The level of significance adopted was
5% and the software used for analysis was SAS, version 9.1.3 (SAS Institute
Inc., Cary, NC, USA, 2002-2003).

Two women from the exercise group and five from the MLD group
discontinued the study due to absence from two consecutive treatment sessions

and lack of available data for analysis.

Assessments
UL Perimetry — assessed by UL measurement, graded in centimeters (cm),
measured with a flexible measuring tape (trade name: Hoachstmass). It was

performed at 4 predetermined points: 7.5 cm above and below the elbow crease, at
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the metacarpophalangean joint and at the ulnar styloid process. To record the
natural difference between limbs, perimetry was assessed bilaterally before surgery.

For diagnosis of lymphedema, enlargement (difference) of two cm or more in
arm circumference at any point compared with the contralateral limb are considered
clinically significant®*.

Shoulder range of motion — ROM — was evaluated by shoulder goniometry,
using a universal goniometer graded in degrees. Normal ROM was considered
to be 180° for movements of flexion and abduction®.

Flexion was observed in a woman placed in the supine position. The
stationary arm of the goniometer was centered along the midaxillary line of the trunk,
pointing towards the femoral greater trochanter. The moving arm of the goniometer
was parallel to the longitudinal aspect of the humerus, pointing toward the lateral
epicondyle. Goniometer axis was centered close to the acromium process. The
patient was asked to perform an active movement, elevating the arm as far as
possible, with the palm of the hand facing medially, parallel to the sagittal plane®.

Abduction was observed in the woman placed in the lateral position. The
stationary arm of the goniometer was centered over the axillary line posterior to
the trunk. The moving arm of the goniometer was centered over the posterior
surface of the arm, facing the dorsal region of the hand. The woman was asked
to perform an active movement, elevating the arm laterally to the trunk as far as
possible, with the palm of the hand facing medially?.

Inspection and palpation of surgical wound — Wound inspection was
performed at each session to identify signs of dehiscence or scarring due to

infection. Wound dehiscence was defined as the separation of the surgical wound
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edges. Surgical site infection was defined as the presence of transudate, swelling,
redness and hyperthermia. In addition, the patient was asked about the use of
antibiotic therapy. The formation of seroma was evaluated by palpation and the

patient was inquired about the performance of needle aspiration after drain removal.

Interventions

Educational strategy (both groups) — On the first postoperative day, all
women are provided with information leaflets about proper care for the operated limb
(to prevent trauma or lesion, infection, avoid activities that involve load and/or
repetition) and daily active exercises to do at home. Furthermore, during the first
month after surgery, patients attended lectures delivered by the multidisciplinary
team of psychologists, nurses, social service workers and dietitians, composing
the Rehabilitation Program for women undergoing breast cancer surgery.

Exercise — Forty-eight (48) hours after surgery, 5 to 20 women allocated
to the exercise group began 40-minute sessions, twice a week, for a period of 30
days. Nighteen (19) exercises were performed per session: stretching of the scalene
muscles, trapezius muscles, levator scapulae muscles, pectoralis major and

%627 active assisted exercise and

minor muscles, rotator cuff muscles of the shoulder
free active exercise for shoulder flexion, abduction, aduction, internal and external
rotation of the UL alone or combined, followed by stretching of the deltoid, latissimus
dorsi, rhomboids and pectoralis muscles, and relaxation according to treatment

protocol of the service*®#’. Exercises were done under supervision of the physical

therapy team at CAISM/UNICAMP, according to a preestablished routine.
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Manual Lymphatic Drainage — MLD — Forty-eight (48 hours) after surgery,
women allocated to this group began 40-minute MLD sessions, twice a week, also
for a period of 30 days. Sessions were individually applied by the researcher as
well as two specially trained and experienced physical therapists.

The MLD maneuvers used were: (a) ganglion evacuation in the axillary
region ipsilateral to surgery, and (b) reabsorption, performed by gentle pressure and
slow rhythmic movements, initially in the direction of axillary-axillary and axillary-
inguinal anastomoses, and later in the limb ipsilateral to surgery. Strokes started
in the proximal regions of the upper limb and progressed to the more distal

regions, with a distal to proximal direction®®.

Ethical Aspects

Participants were counseled to contact the Physical Therapy Section to
schedule consultation in case of pain, discomfort and feeling of heaviness in the
UL, during and after follow-up therapy.

The study was approved by the Research Committee of the Department of
Obstetrics and Gynecology and the Research Ethics Committee of the Unicamp
School of Medicine (number 1009/2009), enrolled in the Brazilian Registry of Clinical
Trials, under number REQ: 906. All women included in the study signed a free

informed consent term.

RESULTS
Mean age of the exercise group was 56.7x15.1 years and 55.6+11.9

years in the MLD group. Mean BMI was 29.1+5.6 Kg/m? in the exercise group
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and 28+5.1 Kg/m? in the MLD group. Normal BMI was present in 27% of women
and 41.6% were classified as obese.

There was no signficant difference between groups concerning clinical
characteristics and treatment (Table 1). Regarding surgical approach and adjuvant
treatment, the mean number of dissected lymph nodes was significantly higher
in the exercise group and the mean number of neoadjuvant chemotherapy
cycles was higher in the MLD group (Table 2).

The duration of drain positioning and number of affected lymph nodes
was comparable between the exercise and MLD groups (Table 2).

The incidence of wound healing complications, e.g. seroma, number of
needle aspirations performed, dehiscence and infection were also similar between
groups (Table 3).

There was no significant difference between groups concerning shoulder
ROM (flexion and abduction), when preoperative and postoperative were compared
(Figure 1). The same was observed for a comparison of UL perimetry in different

reference points (Table 4).

DISCUSSION
In our study, there was no significant difference in wound healing complications,
shoulder ROM and UL perimetry between women who performed active
exercise or received MLD in the early postoperative period of breast cancer.
Studies on physical rehabilitation in the postoperative period after breast
cancer surgery were usually based on exercise and mainly focused on shoulder

mobility*'®. Early intervention was not considered to increase complication rates
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such as infections, scarring disorders® or lymphedema'®2°. Physical therapy has

1830 and is

an important role in the prevention, early detection and treatment
adopted as a routine method in referral services®*.

UL disuse after breast cancer surgery, leads to muscle atrophy,
compromising muscle tissue functionality and increasing the risk of lymphedema?®'.
Although the exercises and professionals responsible for supervision vary
between studies, groups receiving this intervention exhibit significant improvement in
shoulder mobility with no influence on the incidence of lymphedema, suggesting that
exercises may be safely proposed in the postoperative period of breast cancer®.
However, whether the practice of early exercise will lead to repercussions on the
formation of new vessels is still open to question®.

The literature suggests that active exercise stimulates musculoskeletal
contractions, a major pumping mechanism for lymphatic and venous drainage*?;
results in the creation of new pathways for lymphatic drainage for supraclavicular
lymph nodes on the affected side®; "redefines" the lymph vessel unit of the
sympathetic nervous system for stimulating lymphatic vessel contraction®; increases
capillary density in the muscle bed® and stimulates adaptation of the lymphatic
system, through lymphangiogenesis adjacent to damaged axillary lymphatics®.
Lymphoscintigraphy exam detected that during the performance of UL active
exercises, women without lymphedema after breast cancer treatment had an
increased radiopharmaceutical absorption®. Mechanisms that assist in the formation
and lymphatic propulsion® may help reduce stress on damaged lymph vessels

due to axillary dissection and radiotherapy>®, contributing to the prevention of

lymphedema in the long term*?,
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MLD is a massage technique that is widely used in physical therapy. It can be
indicated in the postoperative period of breast cancer, since it increases lymphatic
flow without increasing capillary filtration®’. lts physiologic effects include: increased
contraction of lymphangions®, increased protein absorption by lymphatic capillaries®,
decreased microlymphatic hypertension® and improved collateral lymphatic

drainage between lymphatic regions of the skin“®*

, Without increasing the risk of
metastases®. In addition, MLD redirects lymph fluid away from swollen lymphatic
vessels towards healthy lymphatic vessels, stimulating an alternative drainage
pathway®?. Lympohoscintigraphy enabled us to observe that MLD promoted a
higher radiopharmaceutical absorption in the lymph nodes visualized before
MLD and visualize other lymph nodes that were not evident*'.

A randomized study of 12 women undergoing MLD sessions and 10
controls, analyzed the effect of MLD on the postoperative period of breast
cancer by lymphoscintigraphy. The study demonstrated a significant difference
in radiopharmaceutical progression immediately after the performance of MLD.
The authors suggest that this measure may be indicated as prevention against
lymphedema?.

Recent publications concerning MLD effect on the incidence of lymphedema
with a longer follow-up time (one to two years) found divergent results. A study
including 116 women showed that those undergoing MLD and upper limb exercises
in the postoperative period had a lower risk of developing lymphedema two
years after surgery, than those receiving only educational strategies for prevention (7
and 25%, respectively)®. Another controlled clinical trial including 160 women

compared the effect of 40 MLD sessions associated with exercises versus
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exercises alone and showed that the cumulative incidence of lymphedema and time
for development were comparable between groups during treatment, immediately
after, and 3, 6 and 12 months following treatment. Thus, those authors considered
that the addition of MLD to the exercise protocol did not have any effect on
reducing the incidence of lymphedema in the short term?'.

The current intervention study begun in 2009 compared the effect of sole
use of MLD with an active exercise protocol on postoperative complications. This
study demonstrated that there was no difference in preoperative and postoperative
perimetry between groups. In addition, none of the cases had lymphedema
during the follow-up period. On the other hand, although there was no statistical
significance, MLD led to a greater ROM deficit, compared to the active exercise
group. Contrary to initial expectations, MLD was not associated with and
increased risk of infection, seroma or dehiscence.

Some studies suggest that early stimulation of lymphatic drainage is

required®?"#2

, since inflammation secondary to surgical aggression makes
lymphatic drainage difficult. This promotes increased limb volume and protein
stagnation, increasing the risks of complications. Self-MLD is an easy technique
that patients can learn from rehabilitation professionals®.

It appears safe to instruct women to perform progressive exercises after
breast cancer surgery with axillary dissection. However, a comparison of different
modalities related to activities of daily living, stretching, resistive exercises and
weight bearing training programs, should be better evaluated in randomized

controlled studies so that healthcare profissionais can transmit more specific

counseling to patients*.
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Perimetry performed in the preoperative and postoperative periods could
determine the natural circumferential difference between limbs. On postoperative
assessment, a difference between UL perimetry bilaterally to correct for weight gain
was observed. Patients were matched for age, BMI and staging to reduce potential
biases related to risk factors for lymphedema in the beginning of the study.

Considering that the development of lymphedema after surgery reaches
its peak at 18 months on average, longer follow-up periods are necessary to
understand the mid- and long-term effects of exercises and MLD on shoulder
mobility and lymphedema in women undergoing breast cancer surgery with

axillary dissection.

Conclusion

MLD performed in the postoperative period of breast cancer was not
associated with an increased risk of scarring complications. Active exercises or
MLD did not show any difference in Shoulder ROM and UL perimetry 60 days
after surgery, suggesting that exercises and/or MLD may be employed according to
complaints or symptoms of each woman and profile of the service managing

these patients.
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Table 1 — Clinical characteristics and treatment according to study group study

Exercise MLD p-value
n % n %
Surgery 0.1222*
Patey MRM 27 58.7 17 39.5
Madden MRM 19 41.3 25 58.1
Halsted RM 0 0.0 1 2.3
Operated breast 0.4818
Right 28 60.9 23 53.5
Left 18 39.1 20 46.5
Dominant limb 1.0000*
Right 42 91.3 40 93.0
Left 4 8.7 3 7.0
Clinical staging 0.0596*
I 1 2.2 0 0.0
Il 16 34.8 8 18.6
AV 29 63.0 35 81.4
Surgical staging 0.1056*
I 1 2.2 0 0.0
Il 17 37.0 9 20.9
AV 28 60.9 34 79
Level of dissected lymph nodes 1.0000*
1 1 2.2 0 0.0
20r3 45 97.8 43 100.0
Neoadjuvant Chemo 0.0615
Yes 22 47.8 29 67.4
No 24 52.2 14 32.6
Shoulder History 0.7239*
Fracture 1 2.2 2 4.7
Luxation 1 2.2 0 0.0
Bursitis 3 6.5 4 9.3
Tendinitis 4 8.7 7 16.3
Pain of unknown cause 5 10.9 5 11.6
Absent 32 69.6 25 58.1

Chi-square test / *Fisher’s exact test
MRM: Modified Radical Mastectomy; RM: Radical Mastectomy; Chemo — Chemotherapy
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Table 2 — Surgical and neoadjuvant characteristics according to study group

Exercise (N = 46) MLD (N = 43)
n Mean + SD n Meant SD  p-value
Number of dissected lymph nodes 45 19.51+7.5 43 15.7446.3 0.0267
Number of compromised lymph nodes 45 3.71£5.7 43 4.5116.1 0.4353
Number of punctures 40 0.6+1.15 42 0.69+1.07 0.3643
Duration of drain positioning (days) 38 11.8744.2 43 1212.7 0.8748
Cycles of neocadjuvant chemo 46 2.3713.0 43 3.7213.0 0.0295

Mann-Whitney test
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Table 3 — Scarring complications, according to study group

Group
Exercise MLD p-value
n % n %
Seroma 0.3463
Not referred 5 0
Yes 14 341 19 44.2
No 27 65.9 24 55.8
Puncture 0.2169
Not referred 5 0
Yes 11 26.8 17 39.5
No 30 73.2 26 60.5
Dehiscence 1.0000*
Not referred 6 0
Yes 5 12.5 5 11.6
No 35 87.5 38 88.4
Infection 0.6015
Not referred 7 0
Yes 12 30.8 11 25.6
No 27 69.2 32 74.4

Chi-square test
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Table 4 — Mean and standard deviation of upper limb perimetry ipsilateral to

surgery, in the preoperative and postoperative period, according to group

Exercise (N = 46) MLD (N = 43)
PERIMETRY (cm) n Mean = SD n Meanz SD p-value
Hand 0.7676
Pre 36 19.8+1.17 43 19.66+1.27
Post 36 19.41+2.14 43 19.37+1.14
Wrist 0.8444*
Pre 36 16.99+1.52 43 16.63+1.17
Post 36 16.83+1.66 43 16.57+1.27
Forearm 0.1737
Pre 34 25.43+2.41 43 24.68+
Post 34 25.51+2.94 43 24.59+
Arm 0.5807
Pre 34 29.43+3.6 43 28.96+4.47
Post 34 29.57+3.74 43 29+4.53

ANOVA for repeated measures/ *Mann-Whitney test between group and paired Wilcoxon test between

values (percentage change). Pre — preoperative, Post - postoperative
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Figure 1 — Mean and standard deviation of flexion and abduction ROM of the

shoulder ipsilateral to surgery in the preoperative and postoperative period.
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Abstract

Objective: To evaluate the effect of active exercise and manual lymphatic
drainage (MLD) on lymphatic compensations of the upper limb (UL) following
breast cancer surgery. Subjects and methods: A non-randomized controlled
clinical trial was conducted, including 89 women undergoing radical breast cancer
surgery, matched for staging, age and body mass index. In the postoperative
period, 46 women did active exercises for the UL and 43 received MLD, during
one month. Perimetry and lymphoscintigraphy of the UL were performed
preoperatively and 60 days postoperatively. Results: There was no significant
difference between groups regarding incidence of wound healing complications.
After surgery, 34.8% of the exercise group and 48.8% of the MLD group had a
worse rate of radiopharmaceutical uptake, while 19.6% of the exercise group
and 18.6% of the MLD group showed an improved rate. Concerning intensity of
uptake, 43.5% of the exercise group and 55.8% of the MLD group showed
worsening and 13.0% of the exercise group and 14% of the MLD group, showed
some improvement. UL perimetry, the presence of dermal backflow, liver
absorption and collateral circulation were similar between groups in both time
points evaluated. The exercise group had a significant increase in postoperative
liver absorption. Conclusion: Postoperative lymphatic compensations were
similar between groups, suggesting that active exercise and/or MLD may be

employed according to patient complaints or symptoms.
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Introduction

Advances in early diagnosis and treatment of breast cancer in the last
decades have resulted in an increased survival rate™? (17.5 years)', which may be
accompanied by significant morbidity'. Thus, more attention has been devoted to
the physical complications related to breast cancer treatment'. Furthermore,
improvements in preventive and rehabilitation techniques need to be carried out
to provide an adequate physical and mental quality of life®.

Lymphedema secondary to breast cancer treatment is one of the most
common physical complications causing substantial functional and psychological
disturbance®*. It results from failure in lymphovenous communication that affects
adequate lymphatic flow and may occur with minimal or no damage to the axillary
lymph nodes®’. The incidence of lymphedema ranges from 24 to 49%° and it
occurs more commonly during the first 18 months following surgery. However, it
may develop in the immediately postoperative period or years after treatment®.
Among risk factors for its development are axillary node dissection and axillary

radiation therapy®'°, level of dissected lymph nodes, number of compromised

11,12 11-13

lymph nodes’"'? and surgical extension*'*'*. Increased age'''?, obesity, weight

gain' and infection are some factors related to the patient*'>'*,
The benefits of exercise in shoulder rehabilitation after breast cancer surgery

are extensively described in the literature™ '

, and this approach has been
adopted as the protocol in referral services'?°. However, repercussions of early
exercise on the formation of collateral lymphatic vessels and lymphatic flow to

promote the prevention of lymphedema are not fully known?'. Although manual
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lymphatic drainage (MLD) is widely used in women with lymphedema?, its
preventative effect has been assessed in few randomized controlled studies®?*,

Research studies on the assessment and treatment of lymphedema have
significant methodological variability. Furthermore, tests commonly used to evaluate
lymphedema (perimetry and volumetry) do not give information about changes
in the physiology of the lymphatic system?, making a comparison between the
incidence and results related to prevention and treatment more difficult.

As a result, the impact of physical rehabilitation following breast carcinoma
surgery on potential short-term and long-term lymphatic compensations and
physical complications has not been fully established.

Lymphoscintigraphy is the main diagnostic method of imaging the peripheral

11,21

lymphatic system' ', since it indicates and quantifies morphologic and functional

characteristics of lymphatic drainage®?’

. It has a specificity of 100% and a
sensitivity between 92 and 97%%%?°. When performed before and after axillary
dissection, it may provide some important information®', such as alterations in
lymphatic drainage pattern and signs of lymphovenous anastomoses, which may be
seen as early as 60 days after surgery™’.

Thus, the aim of this study was to evaluate the effect of active exercise and

MLD on physical complications and lymphatic compensations following breast

cancer surgery, using upper limb (UL) lymphoscintigraphy.

Methodology
A non-randomized controlled clinical trial was conducted, including women

undergoing radical mastectomy due to invasive breast carcinoma in the Prof. Dr.
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José Aristodemo Pinotti Women’s Hospital — Women's Integrated Healthcare Center
(CAISM/Unicamp). Women undergoing immediate breast reconstruction were
excluded. Also excluded were patients who before surgery had a difference in UL
perimetry greater than two centimeters; motor deficit or infection in the UL
ipsilateral to surgery; had undergone radiation therapy, and those unable to
comprehend the exercises proposed.

Women who met the inclusion criteria were invited to participate in the
study. Those who agreed to participate underwent evaluation at the Physical
Therapy Outpatient Clinic. Personal and clinical data were collected, UL
perimetry was obtained and preoperative lymphoscintigraphy was scheduled.

Patients were matched for clinical staging, age (x10 years) and body mass
index (BMI) according to categories: low body weight (<18.5Kg/m?); normal body
weight (=218.5 and <24.9Kg/m?); overweight (=225 and < 29.9Kg/m?) and obesity
(= 30Kg/m?) and allocated to either the active exercise or the MLD group.

From October 2006 to June 2011, 89 women were included in the study, with
46 in the group practicing active exercise for the UL and 43 in the MLD group. All
were assessed in the preoperative period and 60 days after surgery. Two women
assigned the exercise group and five to the MLD group were discontinued from
the study between the first and second lymphoscintigraphy. Two had missed
more than two consecutive sessions and five had not done the second exam.

For this reason, their data were not considered in the final analysis.
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Tests and exams

UL Perimetry — assessed by UL measurement, graded in centimeters (cm),
measured with a flexible measuring tape (trade name: Hoachstmass). It was
performed at 4 predetermined points: 7.5 cm above and below the elbow crease, at
the metacarpophalangean joint and at the ulnar styloid process. To record the
natural difference between limbs, perimetry was assessed bilaterally before surgery.

For diagnosis of lymphedema, enlargement (difference) of two cm or more in
arm circumference at any point compared with the contralateral limb are considered
clinically significant®*.

Lymphoscintigraphy —The procedure was performed in the Nuclear Medicine
Sector of the Clinics Hospital (Unicamp) in a mean period of 9.25 (+6.20) days
before surgery, and a mean period of 68 days after surgery. Intradermal injection of
Tc-99m-dextran was administered in the dorsum of the hand between 10 minutes and
1 and 2 hours prior to imaging in a scintillation camera (Elscint APEX SP6) equipped
with a low-energy and medium resolution collimator. The radiopharmaceutical
dose injected was 1 mCi (37MBq) in each UL which remained immobilized along
the trunk of the patient with flexion of the elbows during examination.

Interpretation of lymphoscintigraphy — The exams were analyzed by two
experienced nuclear physicians. In case of doubt or discrepancies, the aid of a
third evaluator was solicited. Interpretation of lymphoscintigraphic findings of the
UL in breast cancer patients was proposed by a study previously conducted at
CAISM/Unicamp®. Analysis of the rate of axillary lymph node visualization (and
intensity of lymphatic uptake, before and after surgery) was performed and

classified according to the table below™.
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Rate Intensity
I Lymph nodes visualized at 10 minutes A Pronounced
Il Lymph nodes visualized after one hour B Moderate
1] Lymph nodes visualized after two hours C Discrete
v Lymph nodes not visualized D Absent

The figure 1 shows different classifications of lymphoscintigraphy study.

The presence or absence of radiopharmaceutical absorption by the liver,
collateral circulation and dermal backflow were also observed. Liver absorption was
classified as present when radiopharmaceutical uptake by the liver was visualized in
any of the images obtained. Collateral circulation was considered present when
there was drainage of radioactive tracer by a lateral lymphatic vessel or uptake in
epitrochlear lymph nodes. Dermal backflow was considered present when there

was dermal dispersion of the radiopharmaceutical (Figure 2).

Interventions

Guidelines — On the first day postoperatively, all women received a booklet,
containing information on limb care and daily exercises to do at home. These
women were advised to maintain free activity with the affected limb in their daily
activities. In addition, these women attended lectures given by the multidisciplinary
team of psychologists, nurses, social service workers and dietitians that composes
the Rehabilitation Program for breast cancer surgical patients.

Exercises — Forty-eight hours after surgery, women allocated to the exercise
group began group sessions (5 to 20 women) lasting 40 minutes, twice a week,

for a period of 30 days. At each session, these women performed 19 exercises
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combining movements of UL flexion, extension, abduction, adduction, internal and
external rotation, alone or combined, and relaxation according to the protocol of
the healthcare service'®?. Exercises were supervised by the Physical Therapy
team of CAISM/Unicamp.

Manual lymphatic drainage — Forty-eight hours after surgery, women allocated
in this group, began MLD sessions lasting 40 minutes, twice a week, for a period
of 30 days, in the Physical Therapy Outpatient Clinic of CAISM/Unicamp. MLD
sessions were performed individually by the researcher and two specialized
physical therapists.

MLD technique involved: (a) evacuation of lymph nodes in the contralateral
axillary region and ipsilateral inguinal region and (b) reabsorption of edema,
performed by gentle massage strokes first towards the axillo-axillary and axillo-
inguinal anastomoses, and subsequently on the limb ipsilateral to surgery.
These strokes aim to dislocate lymph from the UL towards regions previously

evacuated by lymph node massage®.

Sample Size and Data Analysis

The few studies focused on analysis of the influence of exercise or MLD
on lymphatic function assessed by UL lymphoscintigraphy in women undergoing
breast cancer surgery have heterogenous measuring methods. Sample size was

1% with a case-control ratio of 1:1,

estimated for a paired controlled clinical tria
capable of detecting an odds ratio of 3.0. The prevalence of adequate lymphatic
function between controls (exercise group) was 52%. The power of test was

80% and significance level was 5%.

Publicagdes 75



The study was approved by the Research Ethics Committee, according to the
Declaration of Helsinki. It was enrolled in the Brazilian Registry of Clinical Trials
(REQ: 906). All patients were informed and signed a free written consent term.

Data were descriptively evaluated by calculation of the absolute (n) and
relative (%) frequencies, mean, median and standard deviation. Group homogeneity
was analyzed by the chi-square test, Fisher's exact test and Mann-Whiney test. For
comparisons between preoperative and postoperative lymphoscintigraphic findings
between groups, McNemar’s test for symmetry and stepwise multiple regression
analysis were used. The level of significance adopted was 5%. The software used for

analysis was SAS, version 9.1.3 (SAS Institute Inc., Cary, NC, USA, 2002-2003).

RESULTS

Mean age of the patients was 56.16 (£15.1) years for the exercise group
and 55.6 (x11.9) years for the MLD group and mean BMI was 29.1 (x5.6) and
28(+5.1) Kg/m?, respectively. Stages Ill and IV were the most prevalent (71.9%).

Characteristics related to disease (clinical and surgical staging, number of
lymph nodes affected) and surgical treatment (surgery on the dominant side,
type of surgery and time for drain positioning) were comparable between groups
(Table 1). In the exercise group, the mean number of dissected lymph nodes
was higher than in the MLD group (p=0.026).

There was no significant difference between groups regarding wound healing
complications such as dehiscence, infection and seroma. No significant difference in
UL perimetry was observed between groups, when preoperative and postoperative

assessments were compared at the four time points determined.
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Postoperative lymphoscintigraphy showed that studied women had a
significantly worse intensity of radiotracer uptake (p=0.004) and lower rate of
radiopharmaceutical uptake, although the latter had no statistical significance
(p=0.07). No significant differences in dermal backflow (p=0.4142) and collateral
circulation (p=0.2008) were observed. However, there was a significant increase
in liver absorption (p= 0.009).

Similar results between groups were observed, when comparing intensity
of absorption and rate of radiopharmaceutical uptake in the preoperative and
postoperative periods (Table 2).

On postoperative lymphoscintigraphy, the active exercise group showed a
reduced percentage in intensity of normal radiopharmaceutical uptake (pronounced
or moderate) and a resultant increase in the percentage of compromised lymphatic
uptake (discrete or absent intensity). Rate of radiopharmaceutical uptake showed a
similar behavior: a smaller number of women had normal lymphatic flow (10 min
and 1 hour) and a higher number had sluggish flow or obstruction (2 hours and
absent). The differences encountered showed no statistical significance. For the
MLD group, the results were a significant decrease in the percentage of women
who had normal uptake intensity and increase in the percentage of women who
had compromised lymphatic absorption (p=0.014); a decrease in the number of
women with normal lymph flow velocity and increase in the number of those with
sluggish flow or obstruction, without any statistical significance (Table 3).

Regarding lymphatic compensations in the postoperative exam, a
significant increase was observed in the presence of liver absorption (p=0.0003)

in the exercise group. The same was not observed in the MLD group (p=0.25).
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Both groups had increased compensations in the presence of collateral circulation,
although without statistical significance (Exercises - p=0.095; MLD - p=0.7815).
There was no significant alteration in dermal backflow.

On multivariate analysis, no relationship was found between postoperative
lymphoscintigraphy of the UL ipsilateral to surgery and the physical therapy
intervention adopted (exercises or MLD), age, body mass index, type of surgery,
staging, number of lymph nodes dissected, number of compromised lymph nodes,
neoadjuvant chemotherapy cycles or wound healing complications (seroma,

dehiscence and infection).

DISCUSSION

In the current study, it was observed that a considerable number of
women from both groups had a lower rate of radiopharmaceutical uptake and
intensity of radiopharmaceutical uptake in postoperative lymphoscintigraphy
exams. However, there was no significant difference in postoperative lymphatic
compensations between women practicing active exercise or applying MLD after
breast cancer surgery.

Worsening of the condition occurred regardless of the rehabilitation
techniqgue employed and may be related to lymphatic system impairment caused

5

by axillary dissection, surgical aggressiveness**® altered scar formation and

presence of seroma'?. Studies have observed an association between the
presence of three or more affected lymph nodes and poor visualization of

30,36

axillary lymph nodes on postoperative lymphoscintigraphy™°, although this

association was not observed in the present study.
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Alterations in lymphatic drainage pattern of the operated UL were not
related to the presence of signs during the study period, since an increase in UL
perimetry was not observed.

Lymphangiogenesis®’ and lympholymphatic anastomoses'? reduce lymphatic
vessel stress caused by damage during axillary dissection. In many cases, they
restore the capacity of lymphatic transport, preventing the clinical manifestation of
edema'®¥ . It is known that lymphatic vessel regeneration may benefit from adequate
tissue healing, manual lymphatic drainage (MLD) and muscle contraction'22"3®.
Physiological response to exercise involves the activation of mechanisms that aid in
lymphatic formation and propulsion®, resulting in the creation of new pathways of
lymphatic drainage for supraclavicular lymph nodes on the affected side®. Therefore,
it may be suggested that improved functional status in some women from both
groups was related to the process of lymphangiogenesis, preoperative lymphatic
obstruction by a tumor and/or the performance of physical therapy (exercise or MLD).

MLD is indicated following breast cancer surgery, since it increases lymphatic
flow without increasing capillary filtration®. Cited among its physiological effects are
increased lymphangion contractility*°, increased protein absorption by lymphatic
capillaries*’, reduction in microlymphatic hypertension** and improvement in

4344 without

collateral lymphatic drainage between lymphatic regions of the skin

increasing the risk of metastases™®. In addition, MLD strokes redirect lymph flow

away from the normal course, stimulating an alternative drainage pathway®.
There are only two controlled clinical trials on the effect of MLD on the

prevention of lymphedema related to breast cancer. The first trial studied 120

women undergoing axillary dissection, which were divided into groups (prevention
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strategies + MLD + exercises or only prevention strategies), treated 3 times a
week during 3 weeks. After 12 months of follow-up, 7% of women undergoing
MLD and 25% of the control group had lymphedema. The authors suggest that
the combination of MLD and exercises demonstrated a preventive effect for the
development of lymphedema?*.

Another study included 160 women assessed in the preoperative and
postoperative periods of breast cancer treatment with axillary dissection. These
women were randomized into 2 groups — intervention (guidelines for lymphedema
prevention + exercises + MLD) and control (guidelines + exercises) — treated for 6
months and followed during 24 months. At the end of the study period, the incidence
of lymphedema was similar between groups (24% in the intervention group and
19% in the control group). The authors consider that the addition of MLD did not
have any effect on reducing the incidence of lymphedema in the short term?2.

Research studies on the effectiveness of therapeutic interventions in treating
or preventing lymphedema are limited to the use of anthropometric measures, such
as arm volume and circumference®. Lymphoscintigraphy has added a new
dimension to the evaluation of lymphatic function, since it assesses lymphatic status
in patients affected by conditions that cause lymphatic obstruction*'. The
technique also indicates and quantifies morphologic and functional characteristics of
lymphatic drainage, determining the number of sentinel lymph nodes and identifying
patients at risk for the development of lymphedema after lymph node dissection?’.

On lymphoscintigraphy, the time for radiopharmaceutical appearance in
the lymph node region is considered normal if discrete lymphatic channels drain the

distal part of the limb and if regional lymph nodes are visualized within 1 hour.
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Some authors consider 30 minutes as normal time*"*¢. Signs of lymphedema are
accumulation of radiopharmaceutical in the tissues, presence of dermal backflow,
lymphangiectasia, interruption of lymphatic vessels and delayed or lack of
transportation*#°. In the current study, four women had dermal backflow, despite
lack of clinical signs of lymphedema.

Liver image may be visualized when the radiopharmaceutical enters the
bloodstream*’, and the normal time for radiotracer appearance in the liver is
within one hour®.

In our study, it was observed that liver absorption was present in a larger
number of women in the postoperative period (increased by 30.4% - exercise group
and 16.2% -MLD group). A previous study conducted at CAISM assessed lymphatic
function of the UL ipsilateral to breast cancer, before and 60 days after surgery
and suggested that equivalent or superior liver absorption in the postoperative
exam may be related to the presence of compensatory lymphovenous shunt and
the formation of new lymphatic vessels®.

Results from a study based on 12 female breast cancer patients assessed
preoperatively, at 60 days and 2 years after surgery by lymphoscintigraphy,
suggest that the occurrence of lymphedema may be related to the presence of
lymphatic circulation and radiopharmaceutical accumulation in the liver. These
factors can be identified in a preoperative study and may represent compensatory
mechanisms for lymphatic drainage, since collateral circulation may be related
to lymphangiogenesis and liver appearance to lymphovenous anastomoses®’.

Considering that exercise increases radiopharmaceutical absorption in

the hands of women with lymphedema, it can be inferred that regular exercise
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may promote lymphangiogenesis, which in turn can help reduce lymphatic
vasculature stress, as a result of lymph node dissection and axillary radiation®'.

Lymphoscintigraphic study after an MLD session in 47 women with
lymphedema secondary to breast treatment cancer showed that this technique
promotes greater absorption of radiopharmaceutical (53.2%) in lymph nodes
visualized before MLD, as well as visualization of other lymph nodes that were not
evident®. The same was observed in a randomized study with 22 women following
breast cancer surgery. Of these women, 12 received MLD and 10 were controls.
A significant difference in radiopharmaceutical progression was observed after
MLD. Therefore, the authors considered that this approach may be indicated as
a preventative measure for lymphedema***.

The cause of lymphatic compensations is multifactorial and remains largely
unknown. Previous knowledge of the lymphatic system functional status and
short-term assessment of axillary node repercussion, allows the understanding
of potential anatomic factors that may predict the development of lymphedema
and detection of anomalies before patient complaints or clinical diagnosis of
lymphedema by perimetry or volumetry®. Early evidence of alterations allows for
the development of preventive actions, a more rigorous follow-up of these
patients and possibly early diagnosis and treatment®'.

Considering that the higher incidence of lymphedema occurs in the first
18 months after surgery, the results from this study reinforce the need for

studies with longer follow-up periods, to establish whether the alterations found

increased the risk of lymphedema or not.
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UL perimetry and lymphoscintigraphy performed in the preoperative and
postoperative period may determine a natural difference in circumference and
lymphatic function between limbs. On postoperative assessment, the difference
between UL perimetry was evaluated bilaterally to correct for weight gain. Matching
was according to age, BMI and staging to reduce potential biases related to risk
factors for lymphedema at the beginning of the study.

Limitations include a short follow-up period and a lack of sample

randomization.
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10 minutes 1 hour 2 hours

Figure 1 — Lymphoscintigraphy study evaluated after 10 minutes, 1 and 2 hours.

Classification: A) 1A; B) 1IB; C) IlIC; D) IVD.
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Figure 2 — Lymphoscintigraphy findings: A) Collateral circulation; B) Liver

absorption; C) Dermal backflow
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Table 1 — Clinical characteristics and treatment according to study group study

Group
Exercise MLD p-value
N % n %
Surgery 0.1222*
Patey MRM 27 58.7 17 39.5
Madden MRM 19 41.3 25 58.1
Halsted RM 0 0.0 1 2.3
Operated breast 0.4818
Right 28 60.9 23 53.5
Left 18 39.1 20 46.5
Dominant limb 1.0000*
Right 42 91.3 40 93.0
Left 4 8.7 3 7.0
Clinical staging 0.0596*
I 1 2.2 0 0.0
Il 16 34.8 8 18.6
AV 29 63.0 35 81.4
Surgical staging 0.1056*
I 1 2.2 0 0.0
Il 17 37.0 9 20.9
AV 28 60.9 34 79
Level of dissected lymph nodes 1.0000*
1 1 2.2 0 0.0
20r3 45 97.8 43 100.0
Neoadjuvant Chemo 0.0615
Yes 22 47.8 29 67.4
No 24 52.2 14 32.6
Shoulder History 0.7239*
Fracture 1 2.2 2 4.7
Luxation 1 2.2 0 0.0
Bursitis 3 6.5 4 9.3
Tendinitis 4 8.7 7 16.3
Pain of unknown cause 5 10.9 5 11.6
Absent 32 69.6 25 58.1

Chi-square test / *Fisher’s exact test
MRM: Modified Radical Mastectomy; RM: Radical Mastectomy; Chemo — Chemotherapy
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Table 2 — Intensity of uptake and rate of radiopharmaceutical uptake, before and

after surgery, according to group

Exercise p-value
h % n %

Preop intensity 0.3148*
Pronounced 10 21.7 17 39.5
Moderate 14 30.4 9 20.9
Discrete 17 37.0 14 32.6
Absent 5 10.9 3 7.0

Postop intensity 0.9875*

Not referred 1 0

Pronounced 4 8.9 4 9.3
Moderate 11 24.4 9 20.9
Discrete 20 44 .4 19 44.2
Absent 10 22.2 11 25.6

Preop rate 0.9353*
Visible in 10 min 18 39.1 17 39.5
Visible in 1h 17 37.0 18 41.9
Visible in 2h 6 13.0 5 11.6
Not visible 5 10.9 3 7.0

Postop rate 0.9445

Not referred 1 0

Visible in 10 min 13 289 11 25.6
Visible in 1h 16 35.6 14 32.6
Visible in 2h 6 13.3 7 16.3
Not visible 10 22.2 11 25.6

Chi-square test / *Fisher’s exact test
Preop: Preoperative; Postop: Postoperative
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Table 3 — Rate and intensity of radiopharmaceutical uptake, before and after

surgery, according to group.

Rate 1 2 3 4 p-valor
Exercise
Pre 40 35,6 13,3 11,1 0,6277
Post 28,9 35,6 13,3 22,2
DML
Pre 39,5 41,9 11,6 7 0,1891
Post 25,6 32,6 16,3 25,6
Intensity A B C D p-valor
Exercise
Pre 22,2 31,1 35,6 11,1 0,1416
Post 8,9 24,4 44,4 22,2
DML
Pre 39,5 20,9 32,6 7 0,0149
Post 9,3 20,9 44,2 25,6

Symmetry Test / Pre — pré-operative, Post —post-operative
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5. Discussao

Este estudo teve como objetivo avaliar o efeito dos exercicios ativos e da
DML, realizados no pds-operatério precoce para cancer de mama, nas complicagoes

cicatriciais, na ADM de ombro e na perimetria e compensacodes linfaticas do MS.

Os exercicios no pds-operatdrio de cancer de mama estao bem estabelecidos
na literatura como recurso para reabilitacdo das mulheres para as atividades
funcionais diarias, laborais e de lazer (26,27,54,55), sem aumentar o risco de
complicagdes fisicas, como infecgdes, disturbios cicatriciais ou linfedema (20,56).
Entretanto, o sistema linfatico esta sujeito a alteracbes decorrentes da disseccao
axilar aumentando o risco de linfedema e ainda néao esta estabelecida a adequada

abordagem fisioterapéutica visando a sua prevencao.

A associacao entre a realizacdo da DLM e a normalizacdo do padrao
linfatico no pds-operatdrio de cancer de mama ainda é pouco explorada. Sabe-
se que as manobras da DLM desviam o fluxo linfatico em direcdo oposta ao
curso normal, estimulando uma via alternativa de drenagem (37). Considerando

que a inflamacao decorrente da agressao cirurgica dificulta a drenagem linfatica
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e provoca aumento de volume do membro, estagnacao de proteinas e os riscos
de complicacdes, os resultados dos estudos reforcam a necessidade de

estimular a drenagem linfatica precocemente (37,39).

Desta forma, a expectativa inicial do estudo era que o grupo de mulheres
submetidas a DLM apresentasse melhores resultados na linfocintilografia, com
maior velocidade de ascensdo do radiofarmaco e maior grau de captacédo do

mesmo ao final dos 60 dias pés-operatorios.

Em relacdo as complicacdes cicatriciais, acreditava-se que o tempo de
permanéncia com o dreno, a incidéncia de seroma, deiscéncia e infec¢gdo seriam
menores no grupo de exercicios, uma vez que esta técnica esta estabelecida
como abordagem poés-operatoria e ndo esta relacionada ao aumento de risco

para estas complicacdes (25,27).

Ainda, esperava-se que a ADM do ombro fosse maior no grupo que
realizou exercicios, enquanto que a perimetria do MS fosse menor no grupo de

mulheres que realizou DLM ao final dos 60 dias.

A literatura também evidencia que a fisioterapia tem importante papel na
prevencao, deteccdo precoce e tratamento do linfedema (18,56). Os estudos
relacionados as intervencgdes fisioterapéuticas focam, em sua maioria, a reabilitagao
do ombro e aqueles que tém como objetivo prevenir o linfedema, avaliam o
membro através de medidas antropométricas (perimetria e volumetria), as quais,
embora objetivas, ndo trazem informagdes sobre a funcionalidade do sistema

linfatico e, portanto, quando identificam alteragcdes o linfedema ja esté presente.
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A linfocintilografia tem adicionado outra dimensao a avaliagédo da funcao
linfatica, pois verifica o status linfatico em pacientes portadoras de condicbes
que causem obstrucao linfatica (31). Assim como indica e quantifica a drenagem
linfatica, sob os pontos de vista morfolégico e funcional, e identifica pacientes
de risco para desenvolvimento de linfedema apés a disseccao linfonodal (57). E

um método confidvel para mensurar o fluxo linfatico em condi¢des incertas de

aumento ou redugéo dessas atividades (41,42).

A interpretacdo dos achados linfocintilograficos para MS de mulheres
operadas por cancer de mama foi proposta por estudo previamente realizado no
CAISM/UNICAMP (49). Para categorizagdo do padrdo da fungéo linfatica,
tomaram-se como critérios o0 grau de captacéo do radiofarmaco e a velocidade de
ascensao do mesmo. O intervalo de 60 dias entre a cirurgia e a linfocintilografia
pbs-operatdria foi estabelecido, com base em estudos anteriores, como suficiente

para avaliar as compensacodes linfaticas (15,49,54).

Observou-se neste estudo que parcela consideravel das mulheres de ambos
0S grupos apresentou piora na velocidade de ascensédo e intensidade de captacao
do radiofarmaco na linfocintilografia realizada no pds-operatério, sem diferenca
significativa entre os grupos. Tampouco foi verificada diferenga significativa entre as
mulheres que realizaram exercicios ativos ou DLM no que se refere as complicagdes

cicatriciais, ADM de ombro, perimetria e compensacgodes linfaticas de MS.

A piora dos exames de linfocintilografia ocorreu independentemente da
técnica de reabilitacdo empregada e pode estar relacionada aos danos causados ao

sistema linfatico pela dissecc¢do axilar, agressividade cirurgica (58), formacao
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cicatricial alterada e presenca de seroma (12). A alteragcao no padrao da drenagem
linfatica em MS operado nao esteve relacionada a presenca de sinais ou sintomas

durante o periodo estudado, pois nao foi observado aumento na perimetria.

Algumas pacientes de ambos 0s grupos apresentaram melhora no status
funcional do sistema linfatico no exame pés-operatério, o que pode estar relacionado
a obstrucao tumoral ao fluxo linfatico no pré-operatério ou a realizacdo da
fisioterapia (exercicio ou DLM), pois é sabido que a regeneracao dos vasos linfaticos

pode ser beneficiada por adequada cicatrizacao tecidual, DLM e contracdo muscular.

A resposta fisiolégica ao exercicio envolve ativacdo de mecanismos de
auxilio na formagéao e propulséo linfatica (18), resultando na criagdo de novas
vias de drenagem linfatica para os linfonodos supraclaviculares do lado afetado
(21). Considerando que o exercicio aumenta a absor¢do de radiofarmacos em
maos de mulheres com linfedema, pode-se pensar que o exercicio regular favorece
a linfangiogénese (31), e auxilia a formacdo, absorcdo e propulsdo linfatica
(21,31). Estes mecanismos poderiam ajudar a reduzir o estresse sofrido pela
vasculatura linfatica, consequente a dissecgéo linfonodal e radiagéo axilar (31),

contribuindo para a prevenc¢ao do linfedema em longo prazo (59).

Observou-se atraves da linfocintilografia que a DLM favorece a maior absor¢ao
do radiofarmaco (53,2%) nos linfonodos visualizados previamente a aplicacao
da técnica, assim como a visualizacao de outros linfonodos ndo evidentes (38).

Desta forma, pode previnir o aumento da circunferéncia do membro (35,60).
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Estudo randomizado com 22 mulheres no pds-operatério por cancer de mama,
sendo 12 submetidas a DLM e 10 controles, verificou através da linfocintilografia,
diferenca significativa na progressao do radiofarmaco apés a DLM. Os autores
consideram, portanto, que este recurso pode ser indicado como uma medida
preventiva para o linfedema (60), corroborando com achado de Lacomba et al. que
considerou a fisioterapia precoce, empregando DLM e exercicios, foi efetiva na

prevencao do linfedema pelo menos durante o primeiro ano apds cirurgia (39).

Evidéncias do processo de linfangiogénese, como a circulacao colateral,
puderam ser vistas neste periodo pds-operatério, demonstrando que foi tempo
suficiente para que ocorresse a compensacao linfatica apés remocao dos linfonodos
(15,31,61). Além disso, a presenca da absorcao hepatica em maior nimero de
mulheres no pds-operatdrio pode estar relacionada a presencga de shunt linfovenoso
compensatorio e do processo de formacao de novos vasos linfaticos (49). No
entanto, neste estudo nao foi encontrada tal associacdo entre a melhora da

classificagcao da linfocintilografia pds-operatéria e estas compensacodes linfaticas.

Estudo que avaliou a fungédo do sistema linfatico do MS homolateral a
mama acometida, antes e 60 dias ap0ds a cirurgia, permitiu 0 conhecimento prévio
do estado funcional do sistema linfatico e a repercussédo da dissecc¢ao axilar,
demonstrando potenciais fatores anatémicos preditivos para o desenvolvimento do
linfedema (49). A evidéncia precoce de alteragdes permite o desenvolvimento
de acles preventivas, 0 acompanhamento mais rigoroso dessas pacientes e,

possivelmente, a realizagdo precoce do diagnéstico e tratamento (31,49), antes
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que haja uma queixa do paciente ou de um diagnoéstico clinico de linfedema

feita por perimetria ou volumetria (49).

Os achados deste estudo permitiram melhorar o conhecimento dos
mecanismos de compensacao linfatica apds a realizagdo dos exercicios e da
DLM, fornecendo informagdes fundamentais ao estabelecimento de acdes
preventivas para o linfedema, contribuindo para o aprimoramento dos programas de
reabilitacdo fisica nos servicos de fisioterapia. A escolha do recurso fisioterapéutico
a ser empregado no pods-operatério pode ser pautada na experiéncia do
profissional, em cada uma das técnicas estudadas e nas queixas, sinais e

sintomas apresentados pela paciente.

O sistema de vasos linfaticos € um campo emergente de investigacdo. Nos
ultimos anos o desenvolvimento e validagao de diferentes sistemas de cultivo e
novos modelos in vivo — em roedores e pequenos animais — contribuiram para a
rapida expansao do conhecimento sobre os mecanismos relacionados ao
desenvolvimento linfatico e as doencas associadas a disfuncao linfatica (62).
Entretanto, mais informacdes sobre os efeitos diretos da linfangiogénese e
anastomoses linfovenosas e linfolinfaticas no desenvolvimento do linfedema ainda

devem ser investigadas, ja que ambos os eventos estao intimamente relacionados.

Considerando que a maior incidéncia de linfedema ocorre nos primeiros
18 meses pds-operatorios, maior tempo de seguimento € necessario para que
seja verificado, através da reavaliacdo fisica e realizacdo de novo exame de
linfocintilografia, se as alterag6es linfaticas encontradas representam ou nao

risco aumentado para o desenvolvimento de linfedema.
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6. Conclusoes

= A realizacdo de exercicios ativos ou DLM nao demonstrou diferenca em relacéo
as complicagdes cicatriciais, a ADM de ombro e perimetria de MS 60 dias
apos cirurgia, sugerindo que exercicios e/ou DLM podem ser empregados de

acordo com as queixas ou sintomas de cada mulher.

= O processo de linfagiogénese pdde ser observado 60 dias apds a cirurgia.

m A velocidade de ascensdo do radiofarmaco e a intensidade de captagéo do
mesmo comportaram-se de forma semelhante nos grupos estudados nos dois
momentos avaliados. O mesmo foi observado em relagéo a circulacao colateral e

refluxo dérmico.

m O grupo de exercicios apresentou aumento significativo da absorgéo hepatica no
pds-operatério, 0 que pode estar relacionado a fator protetor para o

desenvolvimento de linfedema.
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» Linfocintilografia deve ser realizada em curto prazo no pés-operatorio, visando a
identificar compensacgdes e/ou complicacdes linfaticas relacionadas a maior risco

de linfedema, possibilitando sua prevencao antes do surgimento de sintomas.

m As compensacgdes linfaticas no pds-operatorio foram semelhantes entre os
grupos, sugerindo que os exercicios ativos e/ou a DLM podem ser empregadas

de acordo com as queixas ou sintomas de cada paciente.
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8. Anexos

8.1. Anexo 1 — Protocolo de Exercicios

A - EM PE

12 Exercicio

A. Inclinar lateralmente a cabega para a direita e para a esquerda, por dez segundos cada lado.
B. Rodar a cabega para a direita e para a esquerda, por dez segundos cada lado.
C. Abaixar a cabega por dez segundos.

22 Exercicio

A. Erguer os dois ombros ao mesmo tempo por 10 vezes.

B. Erguer alternadamente os ombros por 10 vezes.

C. Rodar os dois ombros, ao mesmo tempo para fora, por 10 vezes.
D. Rodar os dois ombros, ao mesmo tempo para dentro, por 10 vezes.

D i

3¢ Exercicio

A. Em posicao neutra dos ombros, dobrar e estender os cotovelos por 10 vezes.

B. Com os bragos erguidos, dobrar e esticar os cotovelos por 10 vezes.

C. Com os bragos erguidos na altura das orelhas, dobrar e esticar os cotovelos, por 10 vezes.
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4° Exercicio

A. Esticar os bragos ao lado do corpo, abrir e fechar as maos e ao mesmo tempo, erguer os
bracos pela frente, até a altura das orelhas. Fazer 10 vezes.

B. Com a mesma posicao anterior, abrir e fechar as méaos abrindo os bragos lateralmente ao
seu corpo. Faca 10 vezes.

5¢ Exercicio
Entrelagar as maos em frente a barriga e erguer os bragos até as costas das maos encostarem
na testa. Faca 10 vezes.

62 Exercicio

A. Erguer os bracos a frente e rodar os punhos para dentro e para fora, repetindo 10 vezes.

B. Abrir 0s bragos lateralmente ao corpo e rodar os punhos para dentro e para fora, repetindo
10 vezes.

7¢ Exercicio

Com os bragos abertos lateralmente ao corpo, dobrar e esticar os cotovelos. Faca 10 vezes.
Leve o cotovelo dobrado para tras e para frente, até que eles se encontrem anteriormente.
Faca 10 vezes.

8¢ Exercicio
Cruzar as maos atras da nuca, abrir e fechar os cotovelos por 10 vezes.
Ao leva-los para tras, mantenha 20 segundos no maximo que conseguir.
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9¢ Exercicio
Colocar as maos sobre os ombros, subir e abaixar os cotovelos, por 10 vezes.

10° Exercicio
Com o uso de um bastéo (cabo de vassoura), segure-o com os cotovelos estendidos,

afastando-o e aproximando-o das nadegas. Faca 10 vezes.

112 Exercicio
Na mesma posicao anterior, subir o bastdo até a cintura e descer novamente até as nadegas.

Faca 10 vezes.
Rodar o corpo de um lado para o outro, mantendo 20 segundos em cada lado.

122 Exercicio
Segurar o bastdo nas costas, com uma mao por cima do ombro e a outra por baixo, fazendo

um movimento de vai e vem. Faga 10 vezes de cada lado.
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B - POSICAO DEITADA DE COSTAS
(COM AS PERNAS DOBRADAS)

132 Exercicio
A. Abrir os bragos ao lado do corpo e dobrar os cotovelos.
B. Levar as maos em direcao ao chao, e voltar apontando-as para cima. Faca 10 vezes,

mantendo por 20 segundos cada vez.

142 Exercicio
Arrastar os bragos rente ao chao, em direcdo as orelhas, com a palma das maos para cima.

Faca 10 vezes.

152 Exercicio
Entrelacar as maos em cima da barriga, esticar os bragos até o seu limite. Faga 10 vezes,

mantendo 20 segundos.

162 Exercicio
Abrir os bragos, dobrar os cotovelos. Fazer o movimento de abrir e fechar os cotovelos, por 10

vezes (como se estivesse abrindo e fechando as asas). O cotovelo devera se aproximar ao
maximo do chéo.
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) C - DEITADA DE LADO
(NAO DEITAR EM CIMA DO LADO OPERADOQO)

172 Exercicio
Estender o braco ao longo do corpo (A), leva-lo em direcao a orelha (B), permanecer durante

10 segundos nesta posicao. Repetir o exercicio 10 vezes.

182 Exercicio
Estender o braco ao longo do corpo (A), leva-lo até a frente com o cotovelo esticado (B), abri-lo

em diregao as costas (C) e permanecer durante 20 segundos nesta posigao. Repetir o
exercicio 10 vezes.

192 Exercicio
Estender o braco ao longo do corpo (A), leva-lo a frente com o cotovelo esticado (B), abri-lo

diagonalmente ao corpo (C) e permanecer 20 segundos nesta posi¢ao. Repetir o exercicio 10 vezes.

RELAXAMENTO
Apds a sequéncia dos exercicios sera feito um relaxamento com as mulheres deitadas,
diminuindo as tensoes fisica e mental, buscando promover sensacao de repouso durante mais

Ou menos cinco minutos.
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8.2. Anexo 2 - Protocolo de Drenagem linfatica Manual

1 - Evacuacao
de linfonodos
axilares — axila
contralateral a
cirurgia.

2 - Evacuacéao de
linfonodos inguinais
— regido inguinal
homolateral a
cirurgia.

D =

3 - Reabsorcéo sobre as anastomoses
axilo-axilares e axilo-inguinais,
utilizando manobras em onda.

4 - Reabsor¢cao em membro superior homolateral a cirurgia

D

Manobras de reabsorgédo: A — Manobra em onda: inicio do movimento; B - final
do movimento; C - Bracelete: inicio do movimento; D - final do movimento.
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8.3. Anexo 3 — Termo De Consentimento Livre e Esclarecido

COMPABAQAO DOS EXERCICIOS ATIVOS E DA DRENAGEM LINFATICA MANUAL NAS
COMPLICAGOES E COMPENSAGOES LINFATICAS NO POS-OPERATORIO DE CANCER DE MAMA

NOME: HC:
Numero de registro da pesquisa:

FUI INFORMADA QUE:

A cirurgia realizada como forma de tratamento no cancer de mama pode trazer algumas
complicacdes como a limitagdo do movimento do braco, acumulo de liquido proximo a axila e
inchaco do braco. Por este motivo, é necessario pesquisar solugdes para prevenir ou
ajudar nestes problemas.

Fazer exercicio no pés-operatério dessa cirurgia € importante para que vocé nao
tenha problemas de movimento e inchago do brago. Aqui no CAISM/ UNICAMP todas
as pacientes ja fazem esses exercicios ha quase 20 anos. Porém, existe outra forma
de fisioterapia chamada massagem de drenagem linfatica manual que também pode
contribuir para prevengao do inchago do brago.

Esta pesquisa quer saber, qual a melhor abordagem da fisioterapia apds a cirurgia de
mama para que essas complicagées sejam menores.

As participantes deste estudo foram divididas em dois grupos. Apés a cirurgia, um grupo
realizard exercicios, seguindo um protocolo e o outro grupo sera submetido a drenagem
Infatica do braco. Todas as participantes foram avaliadas antes da cirurgia e 60 dias depois,
para analise da circulagao do brago atraves de um exame chamado linfocintilografia que € um
tipo de RX das veias do brago para tentar relacionar com o inchago do brago. Para realizagdo
de exame é feita uma inje¢cdo no dorso de cada mao e entdo passara por avaliagao do
brago ap6s 10 minutos, uma hora e duas horas. O exame nao oferece riscos.

Qualquer um dos dois grupos tera o beneficio de favorecer sua recuperagdo da mulher,
diminuindo possiveis problemas futuros e facilitar o retorno as atividades da vida diaria.

Se eu quiser participar da pesquisa, comprometo-me a comparecer 2 vezes por
semana (as segundas e quartas-feiras) para realizar os exercicios ou as massagens e a
realizar os exames necessarios, mas a qualquer momento posso deixar de participar deste
estudo, sem que isso prejudique meu tratamento, realizando a fisioterapia que o servigo
oferece normalmente com movimentagao livre do brago da cirurgia no primeiro dia apés a
cirurgia e a nao realizacao do exame. Sei também que serei sorteada e nao poderei
escolher qual dos grupos irei participar, caso eu aceite entrar no estudo.

Qualquer duvida a respeito da pesquisa podera ser esclarecida pelo pesquisador
responsavel. Podem ser pedidas informagbes junto ao Comité de Etica em Pesquisa
da UNICAMP.

Ninguém saberd o meu nome, mesmo que os resultados sejam publicados em revistas.
Ciente de tudo isto, concordo em participar do estudo.

DATA/ / / /

Mariana Maia Freire de Oliveira Assinatura do paciente
Pesquisadora Responsavel Nome do paciente
Fisioterapia (19)35219428

COMITE DE ETICA EM PESQUISA DA UNICAMP - (19)35218936
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8.4. Anexo 4 - Ficha de Avaliacao

1.  IDENTIFICACAO

Nome: HC:
Numero de Registro da Pesquisa:/__/ / Data da Avaliagao:  /_ /
GRUPO DML /_/ GRUPO EXERCICIOS /_/

Numero de Registro da Pesquisa:/_/ /

DADOS CIRURGICOS

Data da Cirurgia: / / / /

Tipo de Cirurgia: / /

1-Mastectomia Radical Halsted 2-Mastecomia Radical Modificada Patey
3-Mastectomia Radical Modificada Madden

Mama Operada: /] 1-Direita 2-Esquerda
Estadiamento Clinico: T/ [ N/ / M/
Estadiamento Cirurgico: T/ [/ N/ / M/ ]
Nivel de retirada de linfonodos: / /

Numero de linfonodos ressecados: / /

Nivel de linfonodos positivos: / /

DADOS POS-OPERATORIOS
Numero de dias como dreno: I/
Seroma 1.Sim/_/ 2.Nao/_/

Puncéo 1.Sim/_/ 2.Nao/_/

Numero de pungodes: I/
Infecgéao 1.Sim/_/ 2.Nao/_ /
NUmero de sessoOes realizadas: /  / Numero de faltas: / /
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LINFOCINTILOGRAFIA

Pré PO 60
10 minutos
Tempo de aparecimento dos vasos | 1hora
ausente
10 minutos
Tempo de aparecimento dos 1 hora
linfonodos regionais 2 horas
Ausente
10 minutos
1 hora
Tempo de aparecimento no figado
2 horas
Ausente
Pré PO 60
~ Presente
Circulacgéao colateral
Ausente
Presente
Refluxo para a derme
Ausente
Peso:/ / Altura: /
Quimioterapia neoadjuvante: / ciclos
Antecedentes musculoesqueléticos: /__/
1.Fratura 2. Luxagéo 3. Bursite 4. Tendinite
5. Dor sem causa conhecida 6. Ausente
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8.5. Anexo 5 - Carta de aprovacao do CEP — FCM —-UNICAMP

FACULDADE DE CIENCIAS MEDICAS
COMITE DE ETICA EM PESQUISA

® www.fcm.unicamp.br/pesquisa/etica/index.html

CEP, 24/11/09.
{Grupo 1II)

PARECER CEP: N° 1090/2009 (Este n° deve ser citado nas correspondéncias referente a este projeto)
CAAE: 0822.0.146.000-09

I - IDENTIFICACAO:

PROJETO: “COMPARACAO' DA CINESIOTERAPIA E DA DRENAGEM LINFATICA
MANUAL NAS COMPENSACOES LINFATICAS NO POS-OPERATORIO DE
CANCER DE MAMA”.

PESQUISADOR RESPONSAVEL: Mariana Maia Freire de Oliveira

INSTITUICAO: CAISM/UNICAMP

APRESENTACAO AO CEP: 10/11/2009

APRESENTAR RELATORIO EM: 24/11/10 (O formulério encontra-se no site acima)

II - OBJETIVOS

Avaliar o efeito da cinesioterapia e da drenagem linfatica manual nas compensagdes
linfaticas no pos-operatério de céncer de mama.

III - SUMARIO

Sera um estudo caso-controle para o qual serfio convidadas mulheres que serdo
submetidas a tratamento cirdrgico radical por cincer de mama no Centro de Atengéo Integral a
Saude da Mulher da Universidade Estadual de Campinas. As que aceitarem serdo pareadas por
idade, estadiamento clinico e indice de massa corpérea em um dos grupos: o grupo 1 -
cinesioterapia (n=59) e o grupo 2, DLM (n=59). Os dados sécio-demograficos e clinicos serdo
coletados por ocasido da avaliagdo pré-operatéria no Ambulatério de Fisioterapia. As
compensagdes linfaticas serdo avaliadas pelo exame de linfocintilografia que sera realizado no
Hospital das Clinicas da UNICAMP, sendo um exame pré-operatrio e outro 60 dias apds a
cirurgia. Todos os dados serdo obtidos através do laudo de cada exame, que segue 0s padrdes da
ficha de coleta de dados. Os dados serfio avaliados descritivamente através do calculo de
freqiiéncias absolutas (n) e relativas (%) para variaveis categoéricas e através de média, mediana e
desvio-padrdo para as variaveis continuas. A homogeneidade dos grupos serd analisada através
do teste de Qui-quadrado ou Exato de Fisher, para varidvies nominais e ordinais e do T-Student
ou Mann-Whitney para as varidveis discretas. Para andlise das varidveis categoricas serd
calculado o Odds ratio. O nivel de significAncia assumido no trabalho € de 5%.

IV - COMENTARIOS DOS RELATORES

O projeto apresenta-se bem redigido, com metodologia adequada. Os critérios de
inclusdo, exclusdo e descontinuagdo dos sujeitos estdo bem definidos; calculo do tamanho
amostral e analise estatistica muito bem embasados por calculos estatisticos. Os aspectos éticos
estio bem discutidos no corpo do projeto e o Termo de Consentimento Livre e Esclarecido €
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FACULDADE DE CIENCIAS MEDICAS
COMITE DE ETICA EM PESQUISA’

® www.fcm.unicamp.br/pesquisa/etica/index.html

claro ¢ adequado as recomendagdes. O orgamento é detalhado e prevé ressarcimento de custos
com alimentagfo para as voluntérias.

V - PARECER DO CEP

O Comité de Etica em Pesquisa da Faculdade de Ciéncias Médicas da UNICAMP, ap6s
acatar os pareceres dos membros-relatores previamente designados para o presente caso e
atendendo todos os dispositivos das Resolugdes 196/96 e complementares, resolve aprovar sem
restrigdes o Protocolo de Pesquisa, o Termo do Consentimento Livre e Esclarecido, bem como
todos os anexos incluidos na pesquisa supracitada.

O conteudo e as conclusdes aqui apresentados sdo de responsabilidade exclusiva do
CEP/FCM/UNICAMP e nio representam a opinido da Universidade Estadual de Campinas nem
a comprometem.

VI - INFORMACOES COMPLEMENTARES

O sujeito da pesquisa tem a liberdade de recusar-se a participar ou de retirar seu
consentimento em qualquer fase da pesquisa, sem penalizagdo alguma e sem prejuizo ao seu cuidado
(Res. CNS 196/96 — Item IV.1.f) e deve receber uma copia do Termo de Consentimento Livre e
Esclarecido, na integra, por ele assinado (Item IV.2.d).

Pesquisador deve desenvolver a pesquisa conforme delineada no protocolo aprovado e
descontinuar o estudo somente apds analise das razdes da descontinuidade pelo CEP que o aprovou
(Res. CNS Item II1.1.z), exceto quando perceber risco ou dano nio previsto ao sujeito participante ou
quando constatar a superioridade do regime oferecido a um dos grupos de pesquisa (Item V.3.).

O CEP deve ser informado de todos os efeitos adversos ou fatos relevantes que alterem o
curso normal do estudo (Res. CNS Item V.4.). E papel do pesquisador assegurar medidas imediatas
adequadas frente a evento adverso grave ocorrido (mesmo que tenha sido em outro centro) e enviar
notificagdio ao CEP e & Agéncia Nacional de Vigilancia Sanitiria — ANVISA - junto com seu
posicionamento.

Eventuais modificagdes ou emendas ao protocolo devem ser apresentadas ao CEP de forma
clara e sucinta, identificando a parte do protocolo a ser modificada e suas justificativas. Em caso de
projeto do Grupo I ou II apresentados anteriormente 8 ANVISA, o pesquisador ou patrocinador deve
envia-las também a mesma junto com o parecer aprovatério do CEP, para serem juntadas ao
protocolo inicial (Res. 251/97, Item 111.2.¢).

Relatérios parciais e final devem ser apresentados ao CEP, de acordo com os prazos
estabelecidos na Resolugdo CNS-MS 196/96.

VII - DATA DA REUNIAO
Homologado na XI Reunifo Ordinéria do CEP/FCM, em 24 de novembro de 2009.

Profa. Dra./(%‘aen Silvia Bertuzzo
VICE-PRESIDENTE do COMITE DE ETICA EM PESQUISA
FCM / UNICAMP
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