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RESUMO

Introducéo: Satisfagdo com resultado final em cirurgia oncopléstica (OP) e reparadora
depende de uma minuciosa comunicacdo pré-operatoria entre paciente e cirurgido a fim
de gerenciar as expectativas. A simulacdo computadorizada de imagem 3D ¢ uma
tecnologia em evolu¢do. Embora muitos estudos tenham relatado resultados clinicos
promissores no cendrio da cirurgia estética, evidéncias relacionadas a oncoplastica e
reconstru¢do mamaria sdo escassas. O objetivo deste estudo ¢ determinar se a inclusio
de simulagdo 3D no pré-operatério impacta na expectativa e nos resultados de
satisfacdo da mama ap0s reconstru¢do mamaria.

Método: Estudo prospectivo e randomizado que incluiu pacientes com cancer de mama
que foram submetidas a cirurgia oncopléastica (OP) e mastectomia seguida de
reconstru¢do imediata (IBR) com implantes no periodo de 2019 a 2021 no Hospital
Nossa Senhora das Gracas, Unidade da Mama em Curitiba-Pr, Brazil. 2 grupos
independentes foram analisados: o primeiro incluiu pacientes submetidas a
mastectomia seguida IBR com implante. O segundo, pacientes submetidas a OP nivel
2. Em ambos os grupos as pacientes foram randomizadas em 2 subgrupos. No grupo
controle as pacientes foram submetidas apenas ao scaner da imagem sem simulag¢@o no
periodo pré-operatdrio e no grupo intervencao as pacientes scanearam e simularam a
imagem 3D. Todas as pacientes responderam o questionario BREAST-Q modulo
Expectativa e médulo Reconstrugdo ou Reducdo/Mastopexia antes e apds 6 meses da
cirurgia.

Resultados: No total foram incluidas 95 pacientes com cancer de mama. Destes, 69
pacientes (45 OP e 24 IBR) completaram os questionarios pré e pds-operatorio e foram
randomizadas em receber ou ndo a simulagdo. No grupo OP, 24 foram simuladas e 21
ndo receberam simulacdo. Ja no grupo IBR, 13 foram simuladas e 11 nio-simuladas.
Na comparagdo da taxa de expectativa através do questiondrio Breast-Q, o grupo OP
apresentou maior expectativa com relacdo a aparéncia das mamas quando vestida em
relacdo ao grupo IBR com implante (93,4 + 16,3 vs. 82,9 £ 6,5; p=0.03). No grupo OP,
51% das pacientes esperam que a sensibilidade das mamas volte ao normal ap6s 1 ano
da cirurgia, enquanto 43,3% das mulheres no grupo IBR esperam apresentar alguma
sensibilidade nas mamas apds 1 ano (p=0,001).

Na anélise dos escores do Breast-Q entre grupos que receberam ou nao a simulagao 3D,

o grupo intervencao que recebeu a simulacdo estava mais satisfeito com a informacgao



em relacdo ao grupo controle (p=0.021). Nao houve diferenca estatisticamente
significativa entre os grupos em relacdo aos outros parametros do Breast-Q pré e pds-
operatorio. Além disso, a simulagdo 3D ajudou as pacientes compreenderem melhor o
processo da cirurgia em ambos os grupos (86,6% OP e 75% IBR).

Conclusao: Os resultados deste estudo destacam a necessidade de melhorar a educacao
e a tomada de decisao informada sobre a reconstru¢do da mama. Apesar das pacientes
demonstrarem altas taxas de expectativas em relacdo a aparéncia das mamas apos a
reconstru¢do, a simulagdo 3D no pré-operatdrio impactou significativamente na
satisfacdo com as informagdes. A incorporacdo da simulagdo 3D pré-operatdria no
cenario da reconstru¢do mamaria pode auxiliar pacientes compreenderem melhor sobre

os potenciais resultado estético reduzindo assim os riscos de insatisfagao.

Palavras-chave: Reconstrugdo de mama, Satisfagdo, 3D, Qualidade de vida, Cancer
de mama.



ABSTRACT

Background: Satisfaction with final outcomes in oncoplastic (OP) and reconstructive
surgery depends on careful preoperative communication between patient and surgeon
to manage expectations. 3D imaging with computer simulation is an evolving
technology.(OVERSCHMIDT et al., 2018) Although many studies have previously
reported successful clinical outcomes with this technology in aesthetic surgery(DE
RUNZ et al., 2017; EPSTEIN; SCHEFLAN, 2015; OVERSCHMIDT et al., 2018;
ROOSTAEIAN; ADAMS JR, 2014; TZOU et al., 2014; VORSTENBOSCH; ISLUR,
2017), there is a lack of strong data in OP and reconstructive surgery.

Methods: This is a prospective and randomized trial with breast cancer patients
undergoing OP and mastectomy with immediate breast reconstruction with implants
(IBR) enrolled from November 2019 to October 2021 at the Hospital Nossa Senhora
das Gragas Breast Unit in Curitiba, Brazil. Two independent group were studied. The
first one included patients who underwent to mastectomy following IBR. The second
one underwent level 2 OP. In both groups, patients were randomized in two sets. The
control group consisting of patients who underwent a collect 3D imaging without
simulation in the preoperative period, and the intervention group consisting of patients
who were pictured 3D imaging and simulated. All patients were invited to complete a
patient-reported outcome (BREAST-Q) Expectations Module and Breast
reconstruction or Reduction/Mastopexy module before and 6 months after de surgery.
Results: Overall, 96 patients were enrolled. Of 69 patients (45 OP and 24 IBR) had
completed the pre and postoperative questionnaire and randomized to simulation or not.
In the OP group 24 were simulated and 21 received no simulation. In the IBR, 13
patients were simulated and 11 not. Comparing Breast-Q expectations rate, women in
OP group had higher expectations for breast appearance when clothed than IBR implant
group (93,4 £ 16,3 vs. 82,9 + 26,5; p=0.03). In the OP group, 51% of patients expected
that the breast would have normal sensation after 1 year, whereas 43,3% of women in
IBR group expected to have some sensation. When Breast-Q score were compared
between groups who received 3D simulation or not, the intervention group who had 3D
simulation were more satisfied with information than the control group (p 0.021). There
were no statistically significant differences between groups with respect to the others

preoperative or postoperative Q-score value. Furthermore, in both groups the 3D



simulation helped the patients understanding the process of surgery (86,6% oncoplastic
group and 75% breast reconstruction group.

Conclusion: This study results highlight the need to improve education and informed
decision-making about breast reconstruction. Despite patients demonstrated to have
high expectations for breast appearance after reconstruction, the preoperative 3D
simulation significantly impact satisfaction with information and did not decrease post
operatory satisfaction with the outcomes. Incorporation the preoperative 3D simulation

may add a valuable tool for breast reconstruction set.

Keywords: Satisfaction, Quality of life, 3D, Breast Reconstruction, Breast Cancer
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1. INTRODUCAO

O cancer de mama € o tipo de cancer mais comum entre as mulheres no Brasil
e no Mundo correspondendo a cerca de 24,5% dos casos novos por ano. Para o Brasil,
foram estimados 73.610 casos novos de cancer de mama em 2023, com um risco
estimado de 61,61 casos a cada 100mil mulheres.(INCA, 2023) Estudos demostram que
a sobrevida vem aumentando nos ultimos 40 anos sendo que nos paises desenvolvidos
a taxa ¢ de 85% em cinco anos e nos paises em desenvolvimento permanece entre 50 a
60% (INCA - INSTITUTO NACIONAL DE CANCER - ESTIMATIVA 2021, [s.d.]).
Com avango do controle local e aumento de sobrevida das pacientes com cancer de
mama, a demanda por resultados cada vez mais satisfatorios sdo exigéncias atuais

crescentes tanto das pacientes quanto do sistema de saude.

O tratamento do cancer de mama passou por um importante periodo de evolugao
no ultimo século no que se refere ao tradicional tripé fundamentada pela cirurgia,
radioterapia e quimioterapia. No campo da cirurgia houve avangos significativos: da
mastectomia radical de Halsted (1882) a mastectomia radical modificada de Patey ou
Madden para a cirurgia conservadora (CC) da mama que combina a quadrantectomia
associado a disseccdo axilar seguida de radioterapia adjuvante (CONTANT et al., 2000).
Ao mesmo tempo em que houve avangos na cirurgia conservadora e bidpsia de
linfonodo sentinela, as mastectomias continuaram sofrendo modificagdes com disseccao
menos agressiva preservando pele (mastectomia poupadora de pele) e o complexo
aréolo-papilar (mastectomia poupadora do complexo areolo-papilar). Estas novas
mastectomias ofereceram resultados oncologicamente seguros, equivalentes as
cirurgias antigas, porém com resultados estéticos mais satisfatorios. Paralelamente, a
partir da década de 1980 foi desenvolvido o conceito de cirurgia oncopléstica
associando a técnicas de cirurgia estética a cirurgia conservadora, com objetivo de
reduzir o risco de deformidades e assimetria. Assim, as indicacdes e técnicas de cirurgia
conservadora foram reconsideradas e ampliadas permitindo ressec¢des mais amplas

sem comprometer o resultado estético.

Atualmente a reconstru¢do mamaria e a oncoplastia sdo consideradas parte
integrante do tratamento cirtirgico da mama e com isso as deformidades causadas pela
mastectomia e cirurgia conservadora sdo temas, hoje, superados. Através das diversas

técnicas de reconstru¢do de mama e cirurgia oncopldtica houve uma melhorar da
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imagem corporal e da qualidade de vida em pacientes submetidas a cirurgia oncologica
sem comprometer os resultados oncologicos. Em se tratando se seguranca oncologica,
multiplos estudos e metanalises bem conduzidos demonstraram que a reconstrugao
mamaria imediata apresenta resultados oncologicos semelhantes a mastectomia isolada
no cancer de mama inicial (AGRAWAL; SIBBERING; COURTNEY, 2013; DE LA
CRUZ et al., 2015; PETIT et al., 2008). Ja a cirurgia oncoplastica, apesar das séries
serem retrospectivas ndo controladas e da auséncia de estudos randomizados
comparando OP com a CC classica, os dados atuais sdo suficientes para incorporar a
OP na CC(RIETJENS et al., 2007) (CLOUGH et al., 2018; FITZAL et al., 2021;
KOSASIH et al., 2020).

A cirurgia oncoldgica mamaria evoluiu de uma ciéncia que lida estritamente
com "tratar a doenga" em vez do "paciente a ser tratado" para uma psicocirurgia cujo
objetivo ¢ proporcionar a paciente o melhor grau de satisfacdo. Manter uma qualidade
de vida integra ap0s o tratamento por cancer de mama para que estas mulheres retornem
mais rapidamente as suas atividades cotidianas e que ndo sejam discriminadas no
ambiente social ¢ o novo desafio da oncologia. Este conceito s6 ¢ possivel se a
satisfacdo da paciente e a qualidade de vida puderem ser avaliadas objetivamente do
ponto de vista cientifica. Multiplos instrumentos tém sido utilizados para avaliar tais
parametros, mas observamos que trata-se de questiondrios genéricos, que abrangem
qualidade de vida de maneira geral e ndo trazem dados relacionados as mudancas
vivenciadas por pacientes tratadas especificamente do cancer de mama.

Varios estudos tém associado a reconstru¢do mamaria com alto nivel de
satisfacdo, porém, esses sdo estudos limitados com uso de ferramentas nao
padronizadas comparando grupos heterogéneos com técnicas variadas (expansores,

proteses, tecido autdlogo) e tempo de reconstrugdo diferente (imediata x tardia).

A tecnologia e inovacdo sdo areas cada vez mais integradas nos cuidados de satde
e novas solugdes digitais ja estdo sendo incorporadas na medicina. Os avangos
tecnoldgicos imprimiram uma nova perspectiva no combate ao cancer como:
identificacdo precoce de tumores, novos medicamentos, imunoterapias, marcadores
moleculares, cirurgias minimamente invasivas, entre outros. Nesse caminho, o
desenvolvimento do sistema 3D surgiu com os seguintes propositos: auxiliar o cirurgido

no planejamento cirurgico através da andlise da forma, simetria ¢ volume da mama,
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ajudar o paciente a compreender melhor sobre a sua cirurgia e permitir a comparagao

dos resultados pds-operatoérios de maneira objetiva.

Apesar do sistema de captura 3D ser um avango tecnoldgico inovador na area
médica, ainda faltam estudos que demonstram a sua aplicabilidade na pratica clinica.
Os estudos sao escassos, pequenos e limitados a cirurgia plastica, custos e viabilidade
continuam sendo questdes importantes para os usuarios. Algoritmos e software ainda
estdo em evolu¢do e permanecerdo assim por muito tempo. Avaliacdo da cor e
cicatrizes, caracteristicas consideradas importantes, ndo estdo incluidas na analise. A
captura de imagem 3D em mamas com ptose € em movimento sdo os grandes desafios

da tecnologia (CARDOSO, 2012).

Até o momento diversos estudos demonstram que o sistema de captura e
simulacao de imagem 3D ¢ uma ferramenta util para cirurgides e pacientes. Porém, ha
caréncia de dados comparando a satisfagdo das pacientes com cancer de mama
randomizados em grupos que tiveram ou ndo o acesso a simulagdo 3D no pré-

operatorio.

Nesse sentido, estudos com andlise da satisfacdo e expectativa das pacientes
submetidas a reconstru¢do mamadria com questionarios validados aliados a tecnologia
necessitam ser padronizados cientificamente para permitir comparagdes entre
publicacdes de diferentes instituicdes e assim, representar uma ferramenta cientifica

eficaz.
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Abstract

Breast reconstruction has an important positive contribution to the quality of life
of breast cancer patients. However, a large proportion of breast cancer
survivors have unmet expectations surrounding reconstruction. This study
aimed to delineate factors affecting preoperative native breast satisfaction and
expectation with the surgery in immediate breast reconstruction patients. This
is a prospective cross-sectional trial with breast cancer patients undergoing
oncology surgery following breast reconstruction enrolled from 2019 to 2021 at
the Hospital Nossa Senhora das Gragas in Curitiba, Brazil. Two group were
studied: patients underwent to mastectomy following immediate breast
reconstruction (IBR) with implant; and those who underwent breast
conservative therapy (BCT) following oncoplastic surgery (OP). All patients
completed a patient-reported outcome (BREAST-Q) Expectations and Breast
reconstruction module prior to surgery. 79 patients with breast cancer were
included: 49 OP and 30 mastectomy following IBR. The mastectomy with IBR
implants group had better satisfaction with their native breast than OP group
(p=0.001). Women in OP group had higher expectations for breast appearance
when clothed than mastectomy with IBR implant group (p=0.03). Patients with
fifty years old or more and university or more education level expected that the
breast appearance would match almost as well as the same after 10 years
(p=0.001). Our results highlight the importance of establishing realistic
expectations prior to surgery. Understanding which factors affect patient’s
satisfaction with native breasts and their expectation with the surgery in the
preoperative set could improve preoperative counseling and the management

of patient’s expectations with breast reconstruction.
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Introduction

Breast cancer care involves highly complex procedures such as surgery
in conjunction with oncoplastic techniques and breast reconstruction (1,2). Over
the past 20 year there have been many innovations and advancements that
have elevated the quality of breast reconstruction following mastectomy or
breast conservative surgery. Several methods and surgical technique have
been developed such as tissue expanders, shaped, integrated valve, textured
saline or silicone gel implants have undergone significant improvements, a
novel and innovative oncoplastic approach described based upon an
oncoplastic algorithm, fluorescent laser angiography, acellular dermal matrices
(ADM) and current techniques for fat grafting have revolutionized breast
reconstruction. These advancements have focused on improving surgical and
aesthetic outcome as well as reducing adverse event (3).

There is general agreement that breast reconstruction makes an
important positive contribution to the quality of life of many women who have
undergone mastectomy y for breast cancer (4—6). Patient satisfaction is one of
the most important endpoints where the overriding goal is to meets patient
expectation and improve their quality of life. However, large proportion of breast
cancer survivors have unmet expectations surrounding reconstruction after
mastectomy, particularly in relation to appearance. Approximately 42% of
women who underwent breast reconstruction after mastectomy reported their
reconstruction to be worse than the expected (7).

There is little consensus about what impact specific factors have on
women's satisfaction with breast reconstruction process and outcomes.
Concerning expectation and satisfaction issues, several instrumental have
been validated but most of them are general questionnaires that do not specify
body and psychological changes experience by breast cancer patients (8,9)
and comparing different surgical approach. Of the available patient-reported
outcomes measurement tool, the BREAST-Q has established itself as the gold
standard, having been used most frequently within the literature (10-12). The
Breast-Q questionnaire is a patient-reported outcome measures developed
especially for breast cancer patients undergoing breast surgery. Independent
modules are available for different surgical interventions (e.g., mastectomy,

reconstruction or breast conservative surgery). Each module consists of a
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preoperative and a postoperative questionnaire (13). In 2012, a specific pre-
operative Expectations of breast reconstruction module was added to the
Breast-Q set of questionnaires that cover a range of breast surgical procedure.
The Expectations module covers a thorough range of questions about how the
patient expects to feel in the first week, first year and 10 years after breast
reconstruction surgery (4).

A preoperative assessment of quality of life, satisfaction and expectation
may aid the surgeon in an accurate clinical assessment, may allow for early
identification of patients who may be a higher risk for regret (14)(15).
Furthermore, these assessments improve patient education, shared medical
decision-making and patient perception of outcome (16), and provide a point of
reference for assessing change after a procedure (15) and it is an important
predictor of health outcomes and health-related quality of life (16,17).
Unrecognized or unfilled expectations have been showed to correlate with
lower patient satisfaction as well as poor overall outcome in any types of
surgery (17-20). Despite its importance, few studies to date have focus the
measure expectation and satisfaction prior to oncological breast surgery using
systematically the validated BREAST-Q (21). A systematic review of the
literature did not find consistent evidence to support a link between patient
expectations and their degree of satisfaction with BR outcomes (4). A recent
study that evaluates the patient expectations using preoperative BREAST-Q
expectation score was a retrospective chart review that included mainly
delayed reconstruction (17).

The present study aims to delineate factors affecting preoperative native
breast satisfaction and expectation with the surgery using the BREAST-Q in
patients prior to oncological breast surgery following immediate breast

reconstruction.

Methods

This is a prospective cross-sectional trial with breast cancer patients
undergoing oncology surgery (mastectomy or breast conservative therapy)
following breast reconstruction or oncoplastic surgery enrolled from November
2019 to October 2021 at Hospital Nossa Senhora das Gragas Breast Unit in

Curitiba, Brazil. All patients had in situ or invasive carcinomas diagnosed by
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core-biopsy or vaccum-assisted biopsy (9). We excluded patients who refused
participation in the study, who would undergo prophylactic mastectomy or
preoperative radiotherapy, and those who had local recurrence or metastasis
at the time of analysis (9).

Two independent group with patients undergoing oncology surgery were
studied. The first group included patients underwent to mastectomy following
immediate pre-pectoral reconstruction (IBR) with definitive anatomical form-
stable implant. Contralateral symmetrization was performed using different
techniques according to the necessity in each individualized case and the
possibility of obtaining better symmetry with the reconstructed breast.
Reduction mammaplasty, mastopexy, augmentation mammaplasty or
mastopexy associated with implant (9). The second group underwent breast
conservative therapy (BCT) following level 2 oncoplastic techniques (bilateral
surgeries with mammaplasty techniques).

This study was approved by the Internal Review Boad of Positivo
University, Curitiba, Brazil on 19" September 2019.

All patients were invited to complete a patient-reported outcome
(BREAST-Q) Expectations Module and Pre-operative Breast reconstruction or
Pre-operative Reduction/Mastopexy module already translated in Portuguese.
They signed the informed consent and answered the questionnaires in paper
format prior to the surgical procedure.

The BREAST-Q patient-reported outcome instrument breast
reconstruction pre-operative module comprises two domains: satisfaction
domains (i.e., satisfaction with breasts) and quality-of-life domains
(psychosocial, physical, and sexual well-being), which consist of five scales.
The score from each scale is transferred into a 100-point scale. Thus, BREAST-
Q question values were transformed and scored using the QScore, a statistical
program developed specifically for the BREAST-Q that provides a total scale
score, ranging from 0 to 100, where a higher score suggests a better quality of
life or satisfaction.8—10 (9). The Breast-Q pre-operative Expectation short-form
module is composed of 5 scales and assesses: (1) pain, (2) appearance clothed
after 1 year, (3) appearance breast symmetry after 1 year, (4) sensation of
breast after 1 year and (5) appearance breast symmetry after 10 years.
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Response options for all scales are on a 3-point Likert-type scale, where 1
represents unlikely, 2 likely and 3 very likely (17).

Item responses for each section of the modules are summed and transformed
to give a score for each scale that ranges from 0 to 100, using a standardized
conversion template (17). Statistical analysis was performed using the SPSS
program. For quantitative variables, expressed with mean + standard deviation,
were used the Mann-Whitney U test. For qualitative variables, expressed with
numbers and percentages, were used Fisher's exact test. The
sociodemographic and clinical characteristics were compared between groups.
A p value less than 0,05 was considered statistically significant

Result

Overall, seventy-nine patients with breast cancer completed the
preoperative BREAST-Q. Patients were divided into two groups: BCT following
oncoplastic surgery (n=49) and mastectomy following immediate breast
reconstruction with implant (n=30) groups. Sociodemographic characteristics of
the cohort are summarized in Table 1. The mean age was 52,6 (+12,3) years.
Most of patients were considered overweighted or obese (64,5%) and sixteen
women had previously been submitted to breast aesthetic surgery (20.3%).

On Table 2 shows Breast-Q Expectation and Satisfaction rates for both
groups. The mastectomy with IBR implants group had better satisfaction with
their native breasts than BCT oncoplastic group (p 0.001). There was no
statistically significant difference between groups regarding the other
parameters.

When we compared Breast-Q reconstruction expectations rate, women
in BCT following oncoplastic group had higher expectations for breast
appearance when clothed than mastectomy with IBR implant group (93,4 + 16,3
vs. 82,9 + 26,5; p=0.03). Most patients in both groups expected that breast
appearance (symmetry) when unclothed would look similar after 1 year (71,4%
for BCT and 80% for mastectomy group) and after 10 years would match almost
the same as did right after the reconstruction (42,9% for BCT and 36,7% for
mastectomy group). In the BCT with oncoplastic group, 51% of patients
expected that the breast would have normal sensation after 1 year, whereas
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43,3% of women in mastectomy with IBR group expected to have some
sensation (p= 0.001).

Table 3 shows logistic analysis regression results. Previous aesthetic
breast surgery and neoadjuvant chemotherapy were significant predictors of
preoperative physical well-being. Patients with fifty years old or more and
university or more education level expected that the breast appearance would
match almost as well as the same after 10 years (p= 0.001) (Table 4).

Discussion

Patient’s satisfaction with her breast is an important metric for evaluation
outcomes in breast surgery (15). There are many factors that affect aesthetic
and satisfaction with each native breast, it is difficult to captured in existing
assessments. In our study the mastectomy with IBR implant group had better
satisfaction with their native breast than BCT oncoplastic group (p=0.001).
Despite all these variables and nonspecific factors, it is important to have
baseline scores representative of patient’s self-perception (15) before the
treatment and compare if will alter in post-operative QOL.

Patients in oncoplastic group had worst preoperative psychosocial well-
being (55,5 + 16,3) when comparing with breast reconstruction group (71,9 +
23) and in both groups we found low physical well-being scores. It is important
to considerer that preoperative patients are not ‘normal’, as they have
undergone the physical and psychological trauma associated with being
diagnosed with breast cancer (22) - a unique entity and a life-changing moment
for each patient. The low physical well-being score may be explained by pain
secondary to the tumor itself or pain after biopsy before cancer resection (22).
A study by Roth et al showed that women who report higher preoperative levels
of distress and anxiety were significantly less satisfied with the outcomes of
breast reconstruction (23,24). Clearly, many clinical and non-clinical factors
influence a woman’s satisfaction with psychosocial and physical breast
reconstruction outcomes, making a single measurement of satisfaction
challenging (4). Different from Ramirez SB et all that didn’t identify any
anthropometric and clinical variables related to satisfaction and quality of life in
women with breast cancer before their surgical procedure (25), in our study we
found that variations in expectations such as previous aesthetic breast surgery
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and neoadjuvant chemotherapy were significant predictors of preoperative
physical well-being.

The assessment and management of patient expectation may improve
patient perception of outcomes (16). When we compare the two different types
of surgery, in the BCT with oncoplastic group, 51% of patients expected that
the breast would have normal sensation after 1 year, whereas 43,3% of women
in mastectomy with IBR group expected to have some sensation (p= 0,001). A
review by Sisco et al reported that sensory outcomes in nipple-sparing
mastectomy varied, with normal sensation self-reported the range 10-43%
(26,27). However, it has now become clear that nipple sensation is largely or
completely lost in most cases. Thus, a Swedish prospective study witch
quantitatively examined tactile, thermal, and nociceptive cutaneous sensitivity
before and after NS mastectomy found total loss of touch sensation in the nipple
in 62% of patients, while touch sensation was impaired in the remaining 38%
(27,28). These finding highlight the importance of managing patient
expectations about breast and nipple sensation after mastectomy due to reduce
risk of dissatisfaction with the surgery.

Interestingly, we identified that most women in both groups expected
that breast appearance (symmetry) when unclothed would look similar after 1
year (71,4% for BCT and 80% for mastectomy group) and after 10 years would
match almost the same as did right after the reconstruction (42,9% for BCT and
36,7% for mastectomy group). Overall, the aesthetic outcomes decline over
time, especially if chemotherapy and radiotherapy is required. Furthermore,
breast cancer patient using adjuvant endocrine therapy can vary her weight
resulting in asymmetry and impact patient-reported outcomes. In breast-
conserving therapy, a prospective study by Hennigs et al., showed that the
change of the aesthetic outcome is still measurable over 4 years after the
surgical procedure with a subjective evaluation (29,30). In breast reconstruction
with implant several authors have described tends to deteriorate over time, with
a decline in aesthetic outcomes, an increase in capsular contracture and an
overall decrease in patient satisfaction (10,31,32). Seth KA et all contradict
these results demonstrating that prosthetic breast reconstruction outcomes do
not deteriorate over time. This stability is apparent in both long-term surgeon
and patient report outcomes data measured in the same patients (10). Despite
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the different in the literature, we delineated factors such patients with fifty years
old or more and university or more education level that expect the breast
appearance will match almost as well as the same after 10 years (p= 0.001).
These finding highlight the importance of managing patient expectations about
breast and nipple sensation after mastectomy and aesthetic outcomes over
time due to reduce risk of dissatisfaction with the surgery.

It is important to considering that the majority of data was collected
during the coronavirus disease (COVID-19) that was first reported in Wuhan,
China in December 2019. The Covid-19 pandemic has become one of the main
international concerns regarding impact on mental health (33). A study that
includes 3000 Brazilians population form 25 states showed that almost half of
participants expressed symptoms of depression (46,4%), anxiety (30,7%) and
stress (42,2%) in these periods(33). It well documented that mental illness
associated the breast cancer diagnosis adversely impacted satisfaction with
breast score.

This is the first prospective study that provide a useful perspective about
patient feeling prior the breast cancer surgery, using an objective, validated and
reliable Breast-Q questionnaire. The recruitment of patient population included
all with breast cancer that would be underwent an oncological surgery with
immediate breast reconstruction or oncoplastic surgery. We excluded patient
underwent a prophylactic mastectomy and delayed breast reconstruction due
to get a homogenous cohort. This comparison enables the surgeons to adopt
an individualized approach according to the technique to be employed.

In contrast this study also has several limitations. Our population was
restricted to a single center, limiting the generalizability of data. As a cross-
sectional study there is an important element of selection bias to considering.
We included patients only agree to participate the study, probably they had
better quality of life and satisfaction score than who refuse do participated.

Further studies are needed to evaluate the effect of preoperative patient
expectation on patient-reported outcomes following breast reconstruction to
determine whether preoperative expectation can be modified to produce long-
term satisfaction after surgery. It is well documented that patient satisfaction
with breasts correlated most highly with their satisfaction with the information
they received prior to surgery and with their plastic surgeon (24,34,35). Not
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recognizing and understanding what the patient expects from thein surgical
procedure often can lead to dissatisfaction and poor overall outcome for them
(24).

Conclusion

This study results highlight the need to improve education and informed
decision-making about breast reconstruction. Patients demonstrated to have
high expectations for breast appearance after reconstruction and expect not to
change over time. Multiple factors influence preoperative breast satisfaction
and expectation prior surgery. Understanding which factors affect patient’s
satisfaction with native breasts and their expectation with the surgery in the
preoperative set could improve preoperative counseling and the management
of patient’s expectations of subsequent breast reconstruction and reduce risk
of dissatisfaction with the surgery.
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Table 1. Sociodemographic characteristics of study cohort

BCT + Oncoplastic Mastectomy with IBR

Characteristic n (%) implants n (%) p
Age, mean SD (year) 52,3+12,8 53+ 11,6 0,82
BMI, mean SD 274 £4,7 255+4,1 0,07
Weight characteristics
Normal 14 (28,6) 14 (46,7)
Overweight 26 (53,1) 14 (46,7) 0,16
Obese 9(18,4) 2 (6,7)
Menopausal status
Postmenopausal 25 (51) 7 (56,7) 0.65
Premenopausal 24 (49) 13 (43,3) ’
HRT
Yes 16 (32,7) 9 (30) 1
No 33 (67,3) 21 (70)
Education level
Unfinished primar
<chool primary 5(10,2) 1(3,3)
Full primary school 1(2) 2 (6,7)
High school 9(18,4) 7 (23,3) 0,81
College degree 18 (36,7) 6 (20)
Specialization,
postgrzduate degree 16 (32,7) 14 (46,7)
Family History
Yes 24 (49) 13 (43,3) 0.65
No 25 (51) 7 (56,7) ’
Previous aesthetic breast
surgery
Yes 7 (14,3) 9 (30) 015
No 42 (85,7) 21 (70) ’
Neoadjuvant chemotherapy
Yes 17 (34,7) 9 (30) 0.81
No 32 (65,3) 21 (70) ’
Smoking (%)
Yes 3(6,1) 5(16,7) 0.95
No 46 (93,9) 25 (83,3) ’

Abbreviations: SD, standard deviation; BMI,

body mass index; HRT,

hormonal reposition therapy.
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Table 2. BREAST-Q Satisfaction and Expectation rates between the two groups

BREAST_Q SATISFACTION

Psychosocial well-being

Sexual well-being
Physical well-being

Satisfaction with breast

BCT +

Oncoplastics

(n=49)
Mean = SD
55,5+ 16,7

61,3+ 23
69,1+ 16,4
55,56+ 16,7

Mastectomy with

IBR implants
(n=30)

Mean + SD P
71,9+ 23 0,92
61+ 21,6 0,95

68,2+ 224 0,85
71,9 + 23 0,001

BREAST-Q EXPECTATIONS

BCT + Mastectomy with
Oncoplastics IBR implants
(n=49) (n=30)
Mean £ SD Mean £ SD
Expectations for pain 63,2+ 18,9 56,7 £ 23,9 0,19
gg?ﬁecéatlons for breast appearance when 934 + 16.3 82965 0,03
N N P
Expectation for  will look very different 1(2%) 0 (0%)
breast will look similar 35 (71,4%) 24 (80%)
322;?;22?&’;’??” will look exactly the same 6 (12,2%) 4 (13,3%) 0,623
year Don't know 7 (14,3%) 2 (6,7%)
E tati ; Almost no sensation 3 (6,1%) 6 (20%)
xpectations Tor il have some sensation 10 (20,4%) 13 (43,3%)
breast sensation . , 0,001
after 1 year will have normal sensation 25 (51%) 3 (10%)
Don't know 21 (42,9%) 8 (26,7%)
Expectation for will not match 9 (18,4%) 6 (20%)
breast will match almost 21 (42,9%) 11 (36,7%) 0721
appearance after  will match exactly 3 (6,1%) 4 (13,3%) ’
10 years Don't know 16 (32,7%) 9 (30%)

Abbreviations: BCT, breast conservative therapy; IBR, implant based reconstruction; SD, standard deviation.
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Expectations for breast

Psychosocial Sexual Physical Satisfaction Expectations
vyell-being well-being weII){being with breast ?or pain appearance when
clothed
Age
< 39 years 73,8 (x18,3) 67,6 (£17,2) 70,1 (£23,2) 65,0 (x18,9) 70,0 (x14,7) 87,5 (+21,6)
40-49 years 66,7 (£19,9) 55,2 (£22,4) 64,1 (£17,3) 55,7 (£19,2) 64,4 (£19,7) 91,6 (x15,5)
50-59 years 66,9 (£19,4) 64,4 (£19,7) 69,0 (x17,7) 66,0 (+x20,6) 63,4 (x18,0) 84,4 (£29,6)
> 60 years 76,0 (£20,2) 61,3 (x27,6) 72,6 (£19,1) 61,6 (£23,3) 49,5 (£24,7) 93,3 (x15,6)
p value 0,31 0,40 0,51 0,37 0,26 0,53
Educational level
High school or less 68,7 (£23,4) 57,4 (£27,8) 69,3 (£20,1) 60,6 (£21,8) 54,1 (£20,6) 92,5 (£16,0)
University or more 71,1 (£18,0) 62,9 (£19,7) 68,6 (£18,3) 62,1 (£20,5) 63,4 (£21,0) 88,2 (£23,0)
p value 0,62 0,33 0,89 0,78 0,90 0,42
Previous aesthetic breast surgery
Yes 73,7 (£18,6) 70,9 (£18,1) 77,2 (£15,1) 68,4 (£22,8) 53,4 (£27,7) 82,9 (£29,1)
No 69,5 (£20,1) 58,8 (£22,9) 66,6 (£19,1) 59,9 (£20,1) 62,8 (x18,7) 91,1 (x18,6)
p value 0,45 0,06 0,044* 0,14 0,11 0,17
Weight characteristic
normal 75,46 (£20,5) 65,89 (£22) 74,3 (£18,0) 65,68 (£20,4) 62,89 (£19,7) 90 (x18,4)
Overweight 65,87 (£18,6) 57,97 (£24,6) 64,77 (£17,7) 59,7 (£21,9) 59,71 (£21,9) 90,7 (£21,8)
Obese 73,55 (£19,4) 60,1 (x12,1) 69,64 (£21,8) 60,55 (£12,8) 58,45 (£23,5) 84,18 (£25,8)
p value 0.12 0,37 0,12 0,43 0,78 0,66
Neoadjuvant chemotherapy
Yes 65,3 (£19,9) 55,6 (£24,9) 62,7 (x14,7) 60,5 (x21,2) 65 (£18,4) 92,4 (x15,1)
No 72,9 (£19,3) 64,1 (£20,6) 71,7 (£19,8) 62,3 (x20,7) 58,5(+22,2) 88,0 (x23,6)
p value 0,11 0,12 0,04* 0,67 0,21 0,40

* Statistically significant (p<0,05)




Table 4. Analysis of BREAST-Q Reconstruction Expectation for breast appearence after 10 years
according to different factors

Expectation for breast appearance after 10 years

Will not Will match Will match Don't

match almost exactly know p
Age
< 39 years 4 6 0 1
40-49 years 5 7 0 12 0,03*
50-59 years 5 9 2 6
> 60 years 1 10 5 6
Educational level
High school or less 2 9 1 13 0,04*
University or more 13 23 6 12
Previous aesthetic breast surgery
Yes 6 6 2 2 0,09
No 9 26 5 23
Weight characteristic
Normal 8 13 2 5
Overweight 6 17 3 14 0,18
Obese 1 2 2 6
Neoadjuvant Chemotherapy
Yes 6 11 0 9 0,27
No 9 21 7 16

* Statistically significant (p<0,05)
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ABSTRACT

Background: Satisfaction with final outcomes in oncoplastic (OP) and
reconstructive surgery depends on careful preoperative communication
between patient and surgeon to manage expectations. 3D imaging with
computer simulation is an evolving technology.(1) Although many studies have
previously reported successful clinical outcomes with this technology in
aesthetic surgery(1-6), there is a lack of strong data in OP and reconstructive
surgery.

Methods: This is a prospective and randomized trial with breast cancer
patients undergoing OP and mastectomy with immediate breast reconstruction
with implants (IBR) oncology surgery following breast reconstruction enrolled
from November 2019 to October 2021 at the Hospital Nossa Senhora das
Gragas Breast Unit in Curitiba, Brazil. Two independent group were studied.
The first one included patients who underwent mastectomy following IBR. The
second one underwent breast conservative therapy (BCT) following level 2 OP.
In both groups, patients were randomized in two sets. The control group
consisting of patients that collect 3D imaging without simulation in the
preoperative period, and the intervention group consisting of patients who were
pictured 3D imaging and simulated. All patients were invited to complete a
patient-reported outcome (BREAST-Q) Expectations Module and Breast
reconstruction or Reduction/Mastopexy module before and 6 months after de
surgery.

Results: Overall, 96 patients were enrolled. Sixty-nine patients (45 OP and 24
IBR) completed the pre and postoperative questionnaire and were randomized
for simulation or not. In the OP group, 24 were simulated and 21 received no
simulation. In the IBR group, 13 patients were simulated and 11 not. Comparing
Breast-Q expectations rate, women in OP group had higher expectations for
breast appearance when clothed than IBR implant group (93,4 + 16,3 vs. 82,9
+ 26,5; p=0.03). In the OP group, 51% of patients expected that the breast
would have normal sensation after 1 year, whereas 43,3% of women in IBR
group expected to have some sensation. When Breast-Q score were compared
between groups who received 3D simulation or not, the intervention group who
had 3D simulation were more satisfied with information than the control group
(p 0.021). There were no statistically significant differences between groups
with respect to the others preoperative or postoperative Q-score value.
Furthermore, in both groups the 3D simulation helped the patients
understanding the process of surgery (86,6% oncoplastic group and 75%
breast reconstruction group.

Conclusion: The results of our study highlight the need to improve education
and informed decision-making about breast reconstruction. Despite patients
demonstrating to have high expectations for breast appearance after
reconstruction, the preoperative 3D simulation significantly impact satisfaction
with information and did not decrease postoperatory satisfaction with the
outcomes. Incorporation of preoperative 3D simulation may add a valuable tool
in the breast reconstruction set.
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Introduction

Breast cancer care involves highly complex procedures such as surgery
in conjunction with oncoplastic (OP) techniques and breast reconstruction.
There is a general agreement that breast reconstruction makes an important
and positive contribution to the quality of life of breast cancer patients. Patient
satisfaction is one of the most important endpoints where the overriding goal is
to meets patient expectation and improve their quality of life. However, large
proportion of breast cancer survivors have unmet expectations surrounding
reconstruction after mastectomy, particularly in relation to appearance.
Approximately 42% of women who underwent breast reconstruction after
mastectomy reported their reconstruction to be worse than the expected(7).

Concerning expectation and satisfaction issues, several studies have
been published evaluating satisfaction, expectation, and quality of life in women
treated surgically for breast cancer. However, most of them are limited as they
used generic measures and different surgical approaches(8). BREAST-Q is a
validate PRO instrument designed specifically for patients who undergo breast
surgery with a specific module to be applied in breast reconstruction and OP
(9).

A preoperative assessment of quality of life, satisfaction and expectation
may aid the surgeon in an accurate clinical assessment and allows early
identification of patients at high risk of regret (10)(11) Studies suggest that
better preparedness may improve patient expectations, support decision-
making, and alleviate anxiety (12,13) In this way, three-dimensional imaging
with computer simulation is an evolving technology with the potential to
enhance the preoperative consultation for patients considering aesthetic
surgery. The novel application of 3D imaging is widely used in the cosmetics
surgery industry, particularly within breast and facial surgery, and represents a
significant advance in the the decision-making process, surgical planning,
evaluation of outcomes, in addition to improving communication between the
multidisciplinary team and with patients. Although many studies have
previously reported successful clinical outcomes of 3D imaging simulation in
aesthetic surgery (2-6), there is a lack of strong data in breast reconstructive

surgery in terms of clinical application.
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Therefore, the present study aimed to evaluate preoperative patient
expectations and the impact of three-dimensional simulation during the
preoperative consultation on patient-reported outcomes after breast
reconstructive surgery. We suppose that preoperative 3D image simulation for
patients with breast cancer undergoing OP or immediate breast reconstruction
with implants (IBR) after mastectomy may impact patient satisfaction and
understanding of expected surgical outcomes.

Patients and Methods

This is a prospective and randomized trial with breast cancer patients
undergoing oncological surgery (mastectomy or breast conserving surgery)
following IBR or OP, included between November 2019 to December 2021 at
the Hospital Nossa Senhora das Gragas Breast Unit in Curitiba, Brazil.

All patients had ductal carcinoma in situ (DCIS) or invasive carcinoma
diagnosed by core biopsy or vaccum-assisted biopsy. Patients who refused and
could not commit to six-month follow-up, who underwent prophylactic
mastectomy or preoperative radiotherapy, and those who had local recurrence
or metastasis at the time of analysis were excluded.

Two independent groups with patients undergoing oncology surgery
were studied. The first group included skin sparing or nipple sparing
mastectomy following IBR with pre pectoral reconstruction with definitive
anatomical form-stable implants. Contralateral symmetrization were perfomed
using different techniques according to the necessity in each individualized
case and the possibility of obtaining better symmetry with the reconstructed
breast: reduction mammaplasty, mastopexy, augmentation mammaplasty or
mastopexy associated with implant. The second group underwent a breast
conservative therapy with level 2 OP (bilateral surgeries with mammaplasty
techniques).

In both groups, patients were randomized in two sets. The control group
consisting of patients who underwent a collected 3D imaging
withoutpreoperative simulation and the intervention group consisting of patients
who were pictured 3D imaging and simulated. Randomization was performed

by means of www.randomizer.org. Study details, including availability of 3D
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imaging and simulation were disclosed to all patients during the informed
consent process.

Photographs were captured using Crisalix imaging software and
analyzed with the Crisalix Analysis Module. To standardize the three-
dimemnsional images, photographs were obtained by the same photographer
with the arms held 30 degrees from the side with palms forward. Images were
oriented to ensure the patients was facing directly into the camera without yaw,
as gauged by clavicle and shoulder alignment. Circular decals were placed on
the sternal notch, midclavicle and nadir of inframammary fold and confirmed
with computer-generated landmarks placed at the sternal notch, clavicle
midpoints, nipple, lateral mammary fold.

The intervention group underwent computer simulation with the Crisalix
in addition to control group preoperative evaluation. The range of volumes and
device dimensions simulated resulted the volume of breast, size and location
of tumor. The control group underwent three-dimensional photography with the
same system but were not simulated.

This clinical trial was approved by the Internal Review Boad of Positivo
University, Curitiba, Brasil on 19" September 2019. Patients who agreed to
participate were asked for their authorization through an informed consent
document and were invited to complete a patient-reported outcome (BREAST-
Q) Expectations Module and Pre-operative Breast reconstruction or
Reduction/Mastopexy module already translated in Portuguese.

All IBR and OP were performed by the same breast oncoplastic surgeon.
After 6 months postoperative, all the patients were requested to answer the
BREAST-Q postoperative module and answered 3 questions:

- Is the final result similar to the three-dimensional simulation (better, worse,
similar or different)?

- Is the final result similar of what you expect (better, worse, similar or
different)?

- Did the 3D simulation help you in the process of surgery (yes, not or
indifference)?

In the control group were showed how would be simulation their 3D
imaging scaned preoperative and answered the questions above.Patient-
reported outcomes (BREAST-Q) including Expectations Module and Pre-
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operative Breast reconstruction module were recorded and compared

preoperatively and Six months postoperatively.

Patients assessed for eligibility
(n=96) Excluded (n=27)
Decline to participate (6)
Lost to follow-up (11)
Incomplete questionnaire (3)
Recurrence/Metastatic (2)
Lost the implant (5)

-------------------------------------

Patients enrolled (n=69)

Breast-Q pre + 3D image

Group BCT with OP Group Mastectomy with IBR
(n=45) (n=24)
3D simulation No 3D simulation 3D simulation No 3D simulation
(n=13) (n=11) (n=24) (n=21)

l |
l

| Surgery |

6 months post-operative
Breast-Q post

Statistical Analysis

Statistical analysis was performed using IBM SPSS Statistics 26.0
software. The quantitative variables were expressed with mean + standard
deviation, and the qualitative variables with numbers and percentages. The
association between qualitative variables was analyzed with the chi-squared or
Fisher’s exact test. To compare avarages between the groups the t test, Anova
and Wilcox Manny-whitney odds estimator were applied. The level of
significance adopted was 5 percent (p<0,05).
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Results

96 patients were included, of which 6 withdrew, 11 lost the follow-up, 3
did not complete all the questionnaires, 2 had metastatic or local recurrence
disease and 5 lost the implant. Of the remaining 69 patients that completed the
postoperative questionnaire, 45 were in OP group and 24 in the IBR group. In
the OP group, 24 were simulated and 21 received no simulation. In the IBR, 13
patients were simulated and 11 were not.

Patient and tumor characteristics of the cohort are summarized in Table
1. The mean age was 52,7(x11,3) years and the mean BMI was 26,05 (+4,4).
The majority of women had high school level. There were no statistically
significant differences between groups in terms of age, body mass index,
menopausal status, previous aesthetic breast surgery, average implant size
and oncological data (Table 1).

When we compared Breast-Q expectation rate (Table 2), patients
demonstrated to have high expectations for breast appearance when clothed
after reconstruction in both groups (93,4 + 16,3 vs. 82,9 + 26,5; p=0.03). Most
patients expected that breast appearance when unclothed would look similar
after 1 year (71,4% for OP and 80% for IBR group) and after 10 years would
match almost the same as did right after the reconstruction (42,9% for OP and
36,7% for IBR group). In the OP group, 51% of patients expected that the breast
would have normal sensation after 1 year, whereas 43,3% of women in
mastectomy with IBR group expected to have some sensation (p= 0.001).

Table 3 shows comparison between the Breast-Q Satisfaction pre and
post-operative rates. In the preoperative set, the mastectomy with IBR implants
group had more satisfaction with breast than the OP group (p 0.011). On the
other hand, after the surgery, the OP group were more satisfied with breast
than mastectomy with IBR implant group (p 0.047). There was no statistically
significant difference between the type of surgery in the others Breast-Q
domains.

Comparing Breast-Q score between groups who received 3D simulation
or not, the intervention group were more satisfied with information than the
control group (p 0.021). There was no statistically significant difference
between groups in respect of the others preoperative or postoperative Q-score
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domains (table 4). The majority believed that the 3D-simulation helped to
understand the surgery (86% in OP group and 75% in IBR group). (Table 5)
Regarding postoperative outcomes, in both groups the outcomes were
similar to the 3D simulation (62,5% in the simulation OP group and 80% in the
control OP group; 61,5% in the simulation IBR group and 63,6% in the control
IBR group). The expected outcome was better/similar in 91% of the simulation
OP group vs 99% in the control OP group while was better/similar in 77% of the

simulation IBR group vs 63% of the control IBR group.

Discussion

This prospective and randomized trial was designed to evaluate the
impact of 3D image simulation on patient-reported outcomes following breast
reconstruction. This is the first study to compare the changes of expected
versus actual breast in women with breast cancer who underwent IBR after
mastectomy or OP using the breast specific PRO measure (BREAST-Q).

To date many studies reporting the use of 3D-SI have stated that
surgeons or patients found the 3D-SI useful (14). In aesthetic surgery, the ability
to simulate likely outcomes with different volume implants is an attractive
patient education tool and patients report finding it helpful (referencia).
However, none of these studies included a control group, so it is impossible to
know how much value is added by 3D assessment over what would be
achieved by surgical acumen alone. There is only one data comparing patient
satisfaction after breast augmentation in women who did and did not have
access to 3D simulation and demonstrated high levels of satisfaction with their
breasts, sexual well-being and outcome. Simulation, however, did not
significantly impact patient-reported outcomes and mammometric parameters
(1). In our study, breast cancer patients were randomized into two groups who
received 3D simulation versus those who did not and the incorporation of 3D
simulation resulted in improved satisfaction with information based on patient-
reported outcomes using the Breast- Q. There was no statistically significant
difference between groups with respect to the others preoperative or
postoperative Q-score domains. Our hypothesis was that the 3D image

simulation for oncological breast surgery would provide an artificially high level
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of expectation and patients would be more disappointed and unsatisfied with
their outcome. Unexpectedly, we found no decrease in breast satisfaction
parameters with the use of 3D image simulation.

Measuring and managing patient expectation for breast reconstruction
may improve patient perception of outcomes(15). When we compared the two
different types of surgery, in the OP group, 51% of patients expected that the
breast would have normal sensation after 1 year, whereas 43,3% of women in
mastectomy with IBR group expected to have some sensation (p= 0,001). A
2016 review by Sisco et al reported that sensory outcomes in nipple-sparing
mastectomy varied, with normal sensation self-reported the range 10-43% (16).
However, it has now become clear that nipple sensation is largely or completely
lost in most cases. Thus, a Swedish prospective study witch quantitatively
examined tactile, thermal, and nociceptive cutaneous sensitivity before and
after NS mastectomy found total loss of touch sensation in the nipple in 62% of
patients, while touch sensation was impaired in the remaining 38%(17).

Interestingly, we identified that most women in both groups expected
that breast appearance (symmetry) when unclothed would look similar after 1
year (71,4% for OP and 80% for IBR group) and after 10 years would match
almost the same as did right after the reconstruction (42,9% for OP and 36,7%
for IBR group). In breast-conserving therapy, a prospective study by Hennigs
et al., showed that the change of the aesthetic outcome is still measurable over
4 years after the surgical procedure with a subjective evaluation(17). In breast
reconstruction with implant several authors have described tends to deteriorate
over time, with a decline in aesthetic outcomes, an increase in capsular
contracture and an overall decrease in patient satisfaction(19,20). Overall, the
aesthetic outcomes decline over time, especially if chemotherapy and
radiotherapy is required. Furthermore, breast cancer patient using adjuvant
endocrine therapy can vary her weight resulting in asymmetry and impact
patient-reported outcomes. These findings highlight the importance of
managing patient expectations about breast and nipple sensation after
mastectomy and aesthetic outcomes over time due to reduce risk of
dissatisfaction with the surgery.

It well known that improve patient communication regarding

expectations and outcomes can lead to higher satisfaction after surgery. De
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Runz A et al evaluated 38 patient’s attitudes regarding 3D simulation for breast
augmentation and found that 93% of patients believed that the 3D simulation
helped them choose their prosthesis. Patients estimated that 3D simulation
were necessary (21%), very useful (32%), useful (45%) or unnecessary (3%).
Regarding prosthesis choice, an equal number of women preferred the 3D
simulation as preferred using different sizes of implants in bra. This
demonstrated that 3D simulation is useful for patients, but it should be used as
a complement to the classic method for trying different sized breast implants in
the bra (2). A randomized controlled trial of 117 breast cancer patients planning
unilateral BCT demonstrated that women who viewed an individualized 3D
simulation of likely aesthetic outcome for BCT were more confident going into
surgery than those who received standard care or who were shown 2D
photographs of other women.(21) In contrast, Overschmidt B et al prospectively
evaluated the impact of three-dimensional imaging on patient-reported in
women undergoing primary breast augmentation. They found that patient-
reported outcomes were not significantly improved with three-dimensional
computer simulation(1). According to evidence suggesting that simulation can
aid communication and preoperative planning between patient and surgeon,
we found statistically significant difference between simulated and no simulated
groups with respect to the satisfaction with information domains of the
BREAST-Q.

The simulation software available uses predefined algorithms to model
outcome from aesthetic surgery (implant augmentation, lipofilling and
mastopexy). There is no software currently available to model OP or IBR using
3D surface imaging(21). The prediction of aesthetic outcome for oncological
resections presents additional challenges compared with aesthetic procedures
due to the degree of uncertainty about excision volumes or skin and the effect
of adjuvant treatments. Furthermore, the available software does not allow
breast simulation without the nipple-areola complex, a common situation in the
surgical treatment of breast cancer. Despite these limitations, we found that the
3D simulation helped the breast cancer patients understanding the process of
surgery, as 86,6% of the OP group and 75% of the IBR group considered it to
be a valuable tool for breast reconstruction.
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It is important to consider that the majority of the data was collected
during the 2019 coronavirus pandemic (COVID-19), caused by SARS-CoV-2
whose first appeared was in December 2019 in Wuhan, China. The Covid-19
pandemic has become one of the main international concerns regarding impact
on mental health. A study that includes 3000 Brazilians population form 25
states showed that almost half of participants expressed symptoms of
depression (46,4%), anxiety (30,7%) and stress (42,2%) in these periods (22).
The pandemic-related symptoms of mental illness were likely to have impacted
the study.

This study has other limitations, given the methodology and assessed
outcomes. It was conducted at a single center, limiting the generalizability of
information. Unfortunately, the randomization in breast reconstruction group
was underpowered, as the randomized arm consisted of 13 simulated and 11
no simulated patients. Although scientifically weakened in the study, our
primary endpoint was to prove the impact of 3D simulation in specifically
oncological surgery independent of type of surgery. Therefore, there is an
element of selection bias that cannot be avoided: patients who answered the
questionnaires could be those more satisfied with their outcomes or with the
staff. Six patients declined to participate and 11 were living distant from Curitiba
or lost contact. We excluded patients with local recurrence and metastasis
because they are considered inappropriate for quality-of-life evaluation in
breast reconstruction. We also did not include patients whose reconstruction
have failed. The generalizability of our study results, therefore, is limited to
patients who successfully completed reconstruction. Further studies should
based on our findings and reach a larger number of patients.

Our study has several strengths, as the data was prospectively collected
and breast cancer patients were randomized to use or not 3D simulation prior
to breast reconstruction surgery. Additionally, our study is one of the few
prospective publications of the Breast-Q including a baseline dataset to
evaluate the changes in women with breast cancer from their diagnosis to
completion of six month after breast surgery. These findings have suggested
that viewing 3D images may increase preparedness prior to surgery by allowing
patients to understand the process of their surgery despite all breast

reconstruction limitations and risks.
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Conclusion

Patients demonstrated to have high expectations for breast appearance
after reconstruction and expect to have normal sensation and not to change
over time. These results highlight the need to improve education and informed
decision-making about breast reconstruction to reduce risk of dissatisfaction
with the surgery. The incorporation of preoperative 3D simulation in breast
cancer patients resulted in improved satisfaction with information based on
patient-reported outcomes using the Breast-Q. The findings of our study
showed that 3D simulation improves the understanding of patient’s expectation
with the outcomes. Despite to be designed for cosmetic surgery market, we
believe that 3D simulation is a valuable tool in the breast reconstruction set, as
it improves patient communication regarding expectations and outcomes by
reducing the gap between patient perception (how they interpret an
explanation) and expectation (their visualization of their anticipated result).
More robust evidence of its superiority is required before it can be validated into

mainstream practice.
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BCT + OP Mastectomy
Characteristic Overall n group with IBR Group p-value
(n=45) (n=24)

Age, mean SD (year) 52,7+ 11,3 52,6x12,2 52,9194 0,919
BMI at surgery (kg/m2), mean 26,05+44 26,8+4,8 24,5131 0,032
SD
Weight characteristics

Normal 33 (47,8) 19 (42,2) 14 (58.4)

Overweight 27 (39,1) 18 (40,0) 9 (37,5)

Obese 9(13,0) 8(17,8) 1(4,1) 0,212
Menopausal status

Postmenopausal 37 (53,6) 24 (53,4) 13 (54,2)

Premenopausal 32 (46,4) 21 (46,6) 11 (45,8) 0,575
HRT

Yes 19 (27,5) 15 (33,3) 4 (16,7)

No 50 (72,5) 30 (66,7) 20 (83,3) 0,115
Education level

1 Unfinished primary school 5(7,2) 4 (8,9) 1(4,3)

2 Full primary school 2(2,9) 1(2,2) 1(4,3)

3 High school 17 (24,6) 11 (24,5) 6 (25,0)

4 College degree 22 (31,9) 16 (35,5) 6 (25,0

5 Specialization, 23 (33,3) 13 (28,9) 10 (41,4) 0,735

postgraduate degree
Family history

Yes 29 (42,0) 22 (48,9) 7 (29,2)

No (58,0) 23 (51,1) 17 (70,8) 0,092
Previous aesthetic breast

Yes 18 (26,1) 9 (20,0) 9 (41,3)

No 51 (73,9) 36 (80,0) 15 (58,7) 0,100
Neoadjuvant chemotherapy

Yes 21(30,4) 13 (28,9) 8 (33,3)

No 48 (69,6) 32(71,1) 16 (66,7) 0,453
Smoking (%)

Yes 11 (15,9) 2(4,4) 9 (37,5)

No (84,1) 43 (95,6) 15 (62,5) 0,001
Histologic type

Ductalcarcinoma in situ 6 4 (8,89) 2 (8,33)

Invasive ductal carcinoma 49 34 (75,56) 15 (62,50)

Invasive lobular carcinoma 7 5(11,11) 2 (8,33)

Others 7 2 (4,44) 5 (20,83) 0,199
T stage

Tis 6 4 (8,89) 2(8,33)

T1 35 24 (53,33) 11 (45,83)

T2 27 17 (37,78) 10 (41,67)

T3 0 0 0

T4 1 0 1(4,17) 0,549
N stage

0 51 32 (71,11) 19 (79,17)

1 15 11 (24,44) 4 (16,67)

2 3 2 (4,44) 1(4,17) 0,749
Nuclear grade

1 10 7 (15,56) 3 (12,50)

2 44 28 (62,22) 16 (66,67)

3 15 10 (22,22) 5 (20,83) 0,921



Angiolymphatic invasion
No
Yes

Axillary dissection
No
Yes

Subtipo molecular
Luminal A
Luminal B
Tripo negativo
Her-2 puro
Her-2 luminal

Chemotherapy
No
Neoadjuvant
Adjuvant

Radiotherapy
No
Yes
Mastectomy
Nipple-sparing
Skin-sparing
Implant size
<300cc
301-450cc
>450cc
Simetrizagao
Sim
Né&o

40
29

27 (60,0)
18 (40,0

41 (91,11)
4 (8,89)

9 (20,0)
26 (57,78)
4 (8,89)
4 (8,89)
2 (4,44)

22 (48,89)
13 (28,89)
10 (22,22)

3 (6,67)
42 (93,33)

13 (54,17)
11 (45,83)

15 (62,50)
9 (37,50)

5 (20,83)
13 (54,17)
1(4,17)
3 (12,50)
2 (4,44)

7 (29,17)
7 (29,17)
10 (41,67)

15 (62,50)
9 (37,50)

16 (66,7)
8 (33,3)

3 (12,5)
15 (62,5)
6 (25,0)

18 (75,0)
6 (25,0)
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0,793

0,007

0,889

0,174

0,000
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Table 2 - Breast-Q expectation preoperative data

BREAST-Q RECONSTRUCTION EXPECTATIONS

BCT + OP Mastectomy with

(n=45) IBR(:::;) ‘ISnts p-Value
Mean + SD Mean £ SD
Expectations for pain 63,2+ 18,9 56,7 £ 23,9 0,19
Expectations for breast appearance when
clothed 93,4 £ 16,3 82,9+ 6,5 0,03
N N
Expectation for  will look very different 1(2%) 0 (0%)
breast will look similar 32 (71,4%) 19 (80%)
322;?;22";;’;’:‘?” will look exactly the same 6 (12,2%) 3 (13,3%) 062
year Don't know 6 (14,3%) 2 (6,7%)

, Almost no sensation 3 (6,1%) 4 (20%)
Eﬁ‘epaf;fg;’g:tfg; will have some sensation 8 (20,4%) 11 (43,3%) 0.001
after 1 year will have normal sensation 19 (51%) 3 (10%) ’

Don't know 15 (42,9%) 6 (26,7%)
Expectation for will not match 9 (18,4%) 5 (20%)
breast will match almost 19 (42,9%) 9 (36,7%) 072
appearance after will match exactly 3 (6,1%) 4 (13,3%) ’
10 years Don't know 14 (32,7%) 6 (30%)

Abbreviations: BCT, breast conservative therapy; IBR, immediate breast reconstruction; SD, standard deviation.



Table 3 - Breast-Q satisfaction rate between the two group

51

Breast-Q satisfaction

Preoperative data
Psychosocial well-being
Sexual well-being
Physical well-being
Satisfaction with breast

Postoperative data
Psychosocial well-being
Sexual well-being
Physical well-being
Satisfaction with breast

Change in Q-Score

Satisfaction with breast
Psychosocial well-being
Sexual well-being

BCT + OP

Mean + SD
69,1

60,5+ 19,5
71,3+ 16,1
58,1+ 18,7

79,6 £17,3
64,8 £ 19,8
70,2 +12,6
74,2 +14.,8

16,06 + 19,01
10,51 + 15,94

4,66 +17,15

Mastectomy

with IBR
implants
Mean + SD
73,2
62,4 £18,5
70,8 £ 20,5
71,5+23,3

71,0+22.2
63,5 + 23,8
72,5+19,9
64,5 + 24,7

-7,04 + 28,6

-2,20 + 20,73

0,91 + 25,19

p- value
0,378
0,703
0,915
0,011

0,079
0,804
0,527
0,047

<0,001
<0,01
0,466

Table 4 - Breast-Q satisfaction rate between the intervention x control

group
simulated (n=37)  nonsimulated  p-
(n=32) value
Preoperative data Mean + SD Mean + SD
Sexual well-being 59,0 £ 19,6 63,6 + 18,4 0,318
Physical well-being 72,2+17,8 69,9+17,5 0,597
Satisfaction with breast 63,5 + 23,3 61,9+ 18,9 0,762
Psychosocial well-being 59,0 £ 19,6 63,6 + 18,4 0,318
Postoperative data
Sexual well-being 62,5+225 66,6 + 19,4 0,429
Physical well-being 72,1 +13,2 69,9+ 17,9 0,572
Satisfaction with breast 70,2+ 21,0 71,6 £17,3 0,765
Psychosocial well-being 75,0+£19,6 78,5+19,3 0,449
Satisfaction with 81,2+17,6 70,0 £ 13,7 0,021
information
Satisfaction with surgeon 97,5+54 96,8 + 8,1 0,658
Satisfaction with medical 95,7 +12,2 98,9+4,6 0,161
staff
Satisfaction with office 99,7+1,8 99,6 +£1,9 0,918
staff
Satisfaction with outcome 83,4 +16,2 81,8+ 134 0,721
Change in Q-Score
Satisfaction with breast 6,64 + 28,17 9,62 + 21,66 0,628
Psychosocial well-being 5,24 + 21,79 7,06 £ 14,43 0,689
Sexual well-being 4,16 + 21,07 243 +19,44 0,726
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Table 5 — 3d simulation in both groups

Did the 3d simulation help you understanding the process of surgery

YES NO INDIFFERENCE TOTAL
GROUPS
Oncoplastic 39 1(2,22%) 5(11,11%) 45
(86,67%)
Reconstruction 18 4 (16,67%) 2 (8,33%) 24
(75,00%)
TOTAL 57 5 7 69

P=0,087
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4. CONCLUSAO FINAL

As pacientes demonstraram alta expectativa em relagdo a aparéncia da
mama apoés a reconstrugao e esperam permanecer com a sensagao normal € ndo
mudar ao longo do tempo. Estes resultados destacam a necessidade de melhorar
a educacao e a tomada de decisdo sobre a reconstru¢ao mamaria a fim de reduzir
o risco de insatisfagdo com a cirurgia. A incorporacdo da simulagdo 3D pré-
operatdria em pacientes com cancer de mama resulta em maior satisfagdo com
as informacgdes baseadas nos resultados relatados pelo paciente através do
questionario validado Breast-Q.

Os resultados deste estudo demonstraram que a simulacdo 3D melhora a
compreensdo dos resultados esperados pelo paciente. Apesar de ser projetado
para o mercado da cirurgia estética, acreditamos que a simula¢do 3D ¢ uma
ferramenta valiosa para o cendrio da reconstru¢do de mama melhorando a
comunicac¢do do paciente em relacdo as expectativas e resultados e reduzindo a
lacuna entre a percepc¢ao (como interpreta uma explicagdo) e a expectativa (sua
visualizac¢do de seu resultado esperado) da paciente. Evidéncias mais robustas
de sua superioridade sdo necessarias que possam ser validadas e incorporada na

pratica clinica.
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DADOS DO PARECER

Numero do Parecer: 3.586.621

Apresentacao do Projeto:
1-Introducao:

As deformidades causadas pela mastectomia sao temas, hoje, superados. Com o desenvolvimento da
reconstrucao de mama pos-mastectomia houve melhora da imagem corporal e qualidade de vida em
pacientes mastectomizadas sem comprometer os resultados oncologicos. Com avanco das técnicas de
reconstrucao aliada a evolucao tecnoldgica das protese, a demanda por resultados cada vez mais
satisfatorios sao
exigéncias atuais crescentes tanto das pacientes quanto do sistema de satde. O uso da imagem 3D na
pratica clinica foi descrita pela primeira vez em 1967 por Burke e Beard para analisar estruturas faciais e
hoje tem sido utilizada tanto em pesquisa como ferramenta clinica para auxiliar cirurgia estética,
oncoplastica e reconstrutoras da mama. Através da simulagdao computadorizada com a imagem 3D é
possivel avaliar dados objetivos da mama em mutiltiplas dimensées incluindo a forma, volume, simetria e
contorno - itens essenciais para um planejemento pré-operatério e comparagao
de resultados. Além disso, é possivel melhorar a percepcao da paciente e ajuda-la a compreender melhor
sobre a cirurgia. As imagens da paciente sao capturadas com acuracia e qualidade em 3D sendo possivel

fazer rotacAo e simular os potenciais resultados cirtirgicos.

2-Metodologia Proposta:
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Continuagao do Parecer: 3.586.621

Estudo prospectivo e randomizado que sera conduzido no Servigco de Mastologia do Hospital Nossa
Senhora das Gragas, Curitiba-Pr. As pacientes com cancer de mama com plano de ser submetidas a
mastectomia com reconstrucao com prétese no periodo de agosto/2019 a dezembro de 2022 responderao
aos questionarios BREAST_ Q pré operatorio (expectativas) e pos-operatério, TCLE. Todas serao
scaneadas antes da cirurgia e serao randomizadas em 2 grupos:

Grupo 1: Serao simuladas com as possiveis proteses antes da cirurgia
Grupo 2: Serao simuladas com as possiveis protese apos a cirurgia e fara a comparagao dos resultados

simulados e do resultado final da cirurgia.

3-Critérios de Inclusao:

Pacientes com diagnéstico de cancer de mama com plano de ser submetida a mastectomia com
reconstrugcao com proétese, pacientes submetidas a quimioterapia neoadjuvante, Pés-operatério de no
minimo 6 meses, Pacientes que concordarem a participar do estudos apds serem devidamente esclarecidas

pelo autor e assinarem o TCLE.

4-Critérios de Exclusao:

Pacientes ja submetidas a cirurgia estética prévia, Pacientes com indicagao de reconstrugcao com
expansor temporario ou protese expansiva, Pacientes
com indicacao de reconstrugao com retalho miocutaneo do grande dorsal ou reto abdominal Pacientes com
grau cognitivo insuficiente para responder ao TCLE, Pacientes que se recusarem a responder aos
questionarios ou serem fotografada,

5-Metodologia de Analise de Dados:

Os dados serao calculados através do questionario Breast-Q, desenvolvido pelo Memorial Sloan Kettering
Hospital e University of British Columbia em 2009 e validado pelo US FDA. Este questionario foi
desenvolvido especificamente para avaliar a percepcao da paciente que serao submetidas a cirurgia da
mama sendo composto de 2 dominios: qualidade de vida e satisfagdo da paciente. E composto por 4
modulos de cirurgias pré e pos-operatorio e traduzido pela lingua portuguesa pelos servigo de Cirurgia
Plastica e Mastologia do INCA - RJ.

6-Desfecho Primério:
De acordo com a revisao de literatura espera-se que a aplicagao do software 3D tenha um impacto
positivo na satisfagao das pacientes em relagao ao resultado estético, qualidade de vida e

Endereco: Rua Prof°® Pedro Viriato Parigot de Souza n°® 5300

Bairro: Campo Comprido CEP: 81.280-300

UF: PR Municipio: CURITIBA

Telefone: (41)3317-3260 Fax: (41)3317-3030 E-mail: cep@up.edu.br
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Continuagéo do Parecer: 3.586.621
informacgoes recebidas pela equipe médica.

7-Desfecho Secundério:
Avaliar o indice de expectativa das pacientes no pré-operatoério com a satisfacao com o resultado pos-
operatoério

8-Tamanho da Amostra no Brasil: 100

Objetivo da Pesquisa:
Objetivo Primario:

Avaliar a relacao da aplicacao do software 3D com a satisfacao/expectativa da paciente em relagao ao
resultado estético e informacgoes da equipe médica.Determinar se a simulagcao de imagem 3D no pré-
operatorio impacta na qualidade de vida da paciente. Avaliar se o software contribui para a paciente
compreender melhor sobre a sua cirurgia.

Objetivo Secundario:

Avaliar se o software auxiliou o cirurgiao nas tomadas de decisoes, em especial a escolha das proteses,
Analisar se a escolha do tamanho da prétese pela paciente no pré-operatorio coincide com a escolha da
prétese utilizada pelo cirurgiao.

Avaliacao dos Riscos e Beneficios:
Riscos:
Risco de expectativa elevada ou baixa em relagao ao resultado da cirurgias simulada pelo software.

Beneficios:
As pacientes poderao compreender melhor sobre a cirurgia. O software calculara medidas e volume da
mama que contribuird para um melhor planejamento pré-operatorio,
Sera possivel simular um resultado através da propria imagem da paciente scaneada,
Possibilidade de comparar resultados de forma objetiva.

Comentarios e Consideracdes sobre a Pesquisa:
Nenhum.

Consideracoes sobre os Termos de apresentacao obrigatoria:
Todos presentes e de acordo.

Endereco: Rua Prof® Pedro Viriato Parigot de Souza n° 5300

Bairro: Campo Comprido CEP: 81.280-300

UF: PR Municipio: CURITIBA

Telefone: (41)3317-3260 Fax: (41)3317-3030 E-mail: cep@up.edu.br
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; Platafor
cep.up UNIVERSIDADE POSITIVO G R8ra ™
—
Continuagéo do Parecer: 3.586.621
Recomendacdes:
Projeto aprovado.
Conclusoes ou Pendéncias e Lista de Inadequacoes:
Projeto aprovado.
Consideracoes Finais a critério do CEP:
Este parecer foi elaborado baseado nos documentos abaixo relacionados:

Tipo Documento Arquivo Postagem Autor Situacao
Informacoes Basicas| PB_INFORMACOES_BASICAS_DO_P | 16/08/2019 Aceito
do Projeto ROJETO_1379864.pdf 18:31:37
Projeto Detalhado / | projeto.docx 16/08/2019 | FLAVIA KURODA Aceito
Brochura 18:31:21 | YAMANISHI
Investigador
TCLE / Termos de | TCLE.docx 16/08/2019 | FLAVIA KURODA Aceito
Assentimento / 18:31:07 | YAMANISHI
Justificativa de
Auséncia
Declaracao de flavia.jpg 16/08/2019 | FLAVIA KURODA Aceito
Instituicao e 18:20:33 | YAMANISHI
Infraestrutura
Declaracao de carta_anuencia_HNSG.jpeg 06/08/2019 [FLAVIA KURODA Aceito
Instituicao e 23:16:46 | YAMANISHI
Infraestrutura
Folha de Rosto CONEP.pdf 02/07/2019 |FLAVIA KURODA Aceito

22:55:42 | YAMANISHI

Situacao do Parecer:

Aprovado

Necessita Apreciacao da CONEP:

Nao

Endereco:

Bairro: Campo Comprido
Municipio:
(41)3317-3260

UF: PR
Telefone:

CURITIBA, 19 de Setembro de 2019

Assinado por:
Wellington Menyrval Zaitter
(Coordenador(a))

Rua Prof® Pedro Viriato Parigot de Souza n°® 5300

CEP: 81.280-300
CURITIBA

Fax: (41)3317-3030 E-mail: cep@up.edu.br
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ANEXO 2 - TERMO DE CONSENTIMENTO LIVRE E INFORMADO

A Sra esta

sendo convidada a participar da pesquisa sobre: Avaliacdo da eficacia e
viabilidade da simulagdo de imagem 3D em pacientes com cancer de mama
que serao submetidas a mastectomia com reconstrucdo com prétese
imediata. O objetivo da pesquisa sera avaliar se a aplicagdo do software 3D
ajudou vocé a compreender melhor sobre o processo cirurgico e medir o grau

de satisfacao e expectativa em relagao ao resultado estético.

Neste estudo serdo incluidas pacientes com cancer de mama que serao

submetidas a cirurgia mastectomia com reconstrugdo com proétese.

Para realizar o estudo gostariamos de contar com a sua colaboragéo durante
alguns minutos para participar de entrevistas, responder questionarios e
permitir fotografa-la. Todo esse processo sera realizado na Oncoclinica — Rua
Prof Rosa Saporski 320 em data e horario previamente agendada a sua
conveniéncia sem nenhum custo ou remuneragao. A cirurgia sera realizada
no Hospital Nossa Senhora das Gragas em data e horario marcados pelo seu
meédico.

Os riscos da sua participacdo nesta pesquisa serdo analise de resultado
através do software que nao condiz com o resultado real. Para isso, o
pesquisador informara as limitagdes do software e que o resultado final ndo
sera igual a simulagéo.

Os beneficios da pesquisa poderao trazer informagdes importantes aliando a

biotecnologia ao tratamento do cancer de mama, melhorando a qualidade e o
bem-estar das pacientes.

As informacdes coletadas serem anbnimas utilizada unicamente com fins
cientificos, sendo garantidos o total sigilo e confidencialidade, através da

assinatura deste termo.

A Sra tera o direito e a liberdade de negar-se a participar desta pesquisa total

ou parcialmente ou dela retirar-se a qualquer momento, sem que isto Ihe traga
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qualquer prejuizo com relagdo ao seu tratamento e atendimento nesta

instituicdo, de acordo com a resolugdo CNS no 466/12 e complementares.

Caso a senhora concorde, poderemos passar as informacdes obtidas a partir
desta pesquisa para o seu médico e isto podera auxilia-lo na compreensao de
seu caso. Para qualquer esclarecimento no decorrer da sua participagao, o
pesquisador estara disponivel no contato abaixo.

Considerando que fui informado dos objetivos e da relevancia do
estudo proposto, de como sera minha participacédo, dos riscos decorrentes
deste estudo, que serei fotografada e que esse termo foi elaborado em duas
vias, declaro o meu consentimento em participar da pesquisa e autorizo que
os dados obtidos possam ser utilizados para fins cientificos (congressos e/ou
publicagdes cientificas) desde que nenhum dado possa me identificar.

Curitiba, / 120

Nome do participante:

Assinatura do participante:

Assinatura do pesquisador:

Nome do pesquisador: Dra Flavia Kuroda

Tel: (41) 98403-3977 e-mail: flaviakuroda@hotmail.com

Comité de Etica e Pesquisa — Universidade Positivo
Rua Professor Pedro Viriato Parigot de Souza 5.300 Curitiba-PR
Tel: (41) 3317-3260 email: cep@up.edu.br/ comite.etica@up.edu.br




ANEXO 3 - QUESTIONARIO DADOS GERAIS

Data da entrevista: / /
Nome:
Idade: __ anos

Escolaridade:

Ensino fundamental (primeiro grau)
Ensino médio (segundo grau)
Superior

S~ N N S

(
(
(
( ) Especializag&o, pos-graduagado, mestrado, doutorado

Teve familiar com cancer de mama?

( ) Nao
() Sim

Quem?

Usa ou usou reposi¢cao hormonal?

( ) N&o
() Sim

Tem alguma doenga em acompanhamento / tratamento?

( ) N&o
() Sim

Qual?

Ja fez alguma cirurgia anteriormente a da mama?
( ) Nao
() Sim

Qual?

Qual seu peso atual: kg Sua altura:

Qual é o tamanho do seu sutia?
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ANEXO 4 - QUESTIONARIO BREAST-Q - MODULO
EXPECTATIVA EM RECONSTRUCAO

Memorial Sloan Kettering
Cancer Center

BREAST-Q Version 2.00

Reconstruction Expectations
Short Form
Preoperative

Portuguese (BR) Version

C
™
(@)

THE UNIVERSITY
OF BRITISH COLUMBIA

|

€
q
i

Translated by a local academic.
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1.

Imagine-se na primeira semana apos a cirurgia de reconstrugdo de mama. Como vocé espera que seja a DOR?
Para cada uma das seguintes perguntas, circule a opcdo que melhor descreve o que vocé acha que vai sentir.

Expectativas com a dor Improvavel Pou’co Mui’to N3ao sei
provavel provavel
a. Vou me sentir machucada. 1 2 3 Ns
b. Vou me sentir desconfortavel. 1 2 3 Ns
c. Vou sentir pressdo no peito. 1 2 3 Ns
d. Ador serdintensa. 1 2 3 Ns
e. Vou precisar de muitos analgésicos. 1 2 3 Ns
f.  Vou sentir uma dor imensa. 1 2 3 Ns

BREAST-Q VERSION 2.0 © Memorial Sloan Kettering Cancer Center & University of British Columbia 2017. All rights reserved.

SCORING INSTRUCTIONS: Add the responses to determine a total raw scale summed score. For missing data and answers

68

“Don’t Know” insert the mean of completed items. If missing data is more than 50%, the scale should not be interpreted for
the individual. Use the conversion table below to convert the raw scale summed score into a score from 0 to 100 where 50 is
the population mean.

SUM SCORE EQUIVALENT RASCH TRANSFORMED SCORE (0-100)
6 0
7 5
8 14
9 30
10 42
11 48
12 54
13 59
14 64
15 72
16 80
17 88
18 100
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2. Imagine-se um ano apos a reconstrucdo de mama. Como voceé espera ficar quando vocé estiver vestida? Para cada
uma das seguintes perguntas, circule a op¢ao que melhor descreve como vocé acha que ficara.

. a . , Pouco Muito . .

Expectativas com a aparéncia Improvavel . . Nao sei
provavel provavel

a. Minhas roupas vao cair bem. 1 2 3 Ns
b. Ficarei com um formato normal. 1 2 3 Ns
c. Vou parecer normal de sutia. 1 2 3 Ns
d. Vou parecer normal quando eu me olhar no espelho. 1 2 3 Ns
e. Ficarei 6tima de sutia. 1 2 3 Ns

BREAST-Q VERSION 2.0 © Memorial Sloan Kettering Cancer Center & University of British Columbia 2017. All rights reserved.

SCORING INSTRUCTIONS: Add the responses to determine a total raw scale summed score. For missing data and answers
“Don’t Know” insert the mean of completed items. If missing data is more than 50%, the scale should not be interpreted for
the individual. Use the conversion table below to convert the raw scale summed score into a score from 0 to 100 where 50 is

the population mean.

SUM SCORE EQUIVALENT RASCH TRANSFORMED SCORE (0-100)
5 0
6 7
7 16
8 24
9 34
10 53
11 69
12 76
13 83
14 91
15 100
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3. Imagine-se um ano apos a cirurgia de reconstrucdo de mama. Como vocé acha que suas mamas parecerio,
quando despidas (sem roupas)? Marque a opg¢ao que melhor se aplica a vocé (marque apenas uma opgao).

a. Minhas duas mamas ficardao muito diferentes uma da outra. O
b. Minhas duas mamas ficardo parecidas uma com a outra. O
c. Minhas duas mamas ficardo exatamente iguais. O
d. Eundo sei. O

BREAST-Q VERSION 2.0 © Memorial Sloan Kettering Cancer Center & University of British Columbia 2017. All rights reserved.

SCORING: The option checked by the patient is the response for this question.

4. Imagine-se um ano apos a cirurgia de reconstrucdo de mama. O quanto de sensacao (sensibilidade) vocé espera
sentir em sua(s) nova(s) mama(s)? Marque a opcdo que melhor se aplica a vocé (marque apenas uma opcao).

a. Nao terei quase nenhuma sensibilidade em minha(s) nova(s) mama(s). O
b. Terei alguma sensibilidade em minha(s) nova(s) mama(s). O
c. Tereisensibilidade normal em minha(s) nova(s) mama(s). O
d. Eundo sei. O

BREAST-Q VERSION 2.0 © Memorial Sloan Kettering Cancer Center & University of British Columbia 2017. All rights reserved.

SCORING: The option checked by the patient is the response for this question.

5. Imagine-se 10 (dez) anos ap0ds a cirurgia de reconstru¢do de mama. O qudo parecidas (simétricas) vocé espera que
suas mamas estejam? Marque a opg¢ao que melhor se aplica a vocé (marque apenas uma opgao).

a. Minhas mamas n3o ficardo t3o parecidas como ficaram logo apds a reconstrugao. O
b. Minhas mamas ficardao quase tao parecidas como ficaram logo apds a reconstrugao. O
c. Minhas mamas estardo exatamente como ficaram logo apds a reconstrugao. O
d. Eun3o sei. O

BREAST-Q VERSION 2.0 © Memorial Sloan Kettering Cancer Center & University of British Columbia 2017. All rights reserved.
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ANEXO 5 - QUESTIONARIO BREAST-Q - MODULO
RECONSTRUCAO MAMA (pré-operatério)

Memorial Sloan Kettering
Cancer Center

BREAST-Q Version 2.00

Reconstruction Module
Pre- and Postoperative Scales

Portuguese (BR) Version

UBC| THE UNIVERSITY
OF BRITISH COLUMBIA

€

Translated by a local academic.
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BREAST-Q™ — BREAST CANCER CORE SCALE (PRE- AND POSTOPERATIVE) VERSION 2.0:
PSYCHOSOCIAL WELL-BEING

Tendo em mente a regido de sua mama, na Ultima semana, com que frequéncia vocé se sentiu:

Em nenhum | Em poucos A A maioria | Todoo
s vezes

momento | momentos do tempo | tempo

a. Confiante em um encontro social? 1 2 3 4 5
b. Emocionalmente capaz de fazer as coisas que
n 1 2 3 4 5
vocé quer fazer?

c. Emocionalmente saudavel? 1 2 3 4 5
d. Valorizada como outras mulheres? 1 2 3 4 5
e. Autoconfiante? 1 2 3 4 5
f.  Feminina em suas roupas? 1 2 3 4 5
g. Aceitando seu corpo? 1 2 3 4 5
h. Normal? 1 2 3 4 5
i.  Como outras mulheres? 1 2 3 4 5
j.  Atraente? 1 2 3 4 5

BREAST-Q VERSION 2.0 © Memorial Sloan Kettering Cancer Center and The University of British Columbia, 2017. All rights reserved.



BREAST-Q™ - BREAST CANCER CORE SCALE (PRE- AND POSTOPERATIVE) VERSION 2.0:

SEXUAL WELL-BEING

Pensando em sua sexualidade, com que frequéncia, vocé geralmente se sente:

73

Em nenhum | Em poucos | Algumas | A maioria| Todoo

momento | momentos vezes do tempo | tempo
a. Sexualmente atraente em suas roupas? 1 2 3 5
b. Confortavel / relaxada durante atividade sexual? 1 2 3 5
c. Sexualmente confiante? 1 2 3 5
d. Satisfeita com sua vida sexual? 1 2 3 5
e. Sexualmente confiante sobre como sua area da 1 2 3 5

mama se parece sem roupa?

f.  Sexualmente atraente quando esta despida? 1 2 3 5

BREAST-Q VERSION 2.0 © Memorial Sloan Kettering Cancer Center and The University of British Columbia, 2017. All rights reserved.

BREAST-Q™ - BREAST CANCER CORE SCALE (PREOPERATIVE) VERSION 2.0:
SATISFACTION WITH BREASTS

Tendo em mente a regido de sua mama, na Ultima semana, o quanto vocé esteve satisfeita ou insatisfeita com:

Muito Um pouco Um pouco Muito
insatisfeita insatisfeita satisfeita satisfeita
a. Sua aparéncia no espelho vestida? 1 2 3 4
b. O quanto confortavelmente seu sutia se ajusta? 1 2 3 4
c. Conseguir usar roupas mais justas? 1 2 3 4
d. Sua aparéncia no espelho despida? 1 2 3 4

BREAST-Q VERSION 2.0 © Memorial Sloan Kettering Cancer Center and The University of British Columbia, 2017. All rights reserved.
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BREAST-Q™ - BREAST CANCER CORE SCALE (PRE- AND POSTOPERATIVE) VERSION 2.0:

PHYSICAL WELL-BEING: CHEST

Na ultima semana, com que frequéncia vocé sentiu:

Em nenhum N Todo o
As vezes

momento tempo
a. Dores nos musculos do peito? 1 2 3
b. Dificuldades em levantar ou movimentar seus bragos? 1 2 3
c. Dificuldades para dormir por causa de desconforto na regido das 1 2 3

mamas?

d. Areas endurecidas na regido das mamas? 1 2 3
e. Repuxo na regido das mamas? 1 2 3
f.  Sensacdo de incémodo na regido das mamas? 1 2 3
g. Sensibilidade na regido das mamas? 1 2 3
h. Dores agudas na regidao das mamas? 1 2 3
i. Sensagao dolorida na regiao das mamas? 1 2 3
j.  Sensacao de formigamento na regido das mamas? 1 2 3
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ANEXO 6 - QUESTIONARIO BREAST-Q - MODULO
RECONSTRUCAO DE MAMA (pés-operatorio)

Memorial Sloan Kettering
Cancer Center

BREAST-Q Version 2.00

Reconstruction Module
Pre- and Postoperative Scales

Portuguese (BR) Version
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THE UNIVERSITY
OF BRITISH COLUMBIA
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Translated by a local academic.
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BREAST-Q™ - BREAST CANCER CORE SCALE (PRE- AND POSTOPERATIVE) VERSION 2.0:
PSYCHOSOCIAL WELL-BEING

Tendo em mente a regido de sua mama, na Ultima semana, com que frequéncia vocé se sentiu:

Em nenhum | Em poucos A A maioria | Todoo
s vezes

momento | momentos do tempo | tempo

a. Confiante em um encontro social? 1 2 3 4 5
b. Emocionalmente capaz de fazer as coisas que
N 1 2 3 4 5
voce quer fazer?

c¢. Emocionalmente saudavel? 1 2 3 4 5
d. Valorizada como outras mulheres? 1 2 3 4 5
e. Autoconfiante? 1 2 3 4 5
f.  Feminina em suas roupas? 1 2 3 4 5
g. Aceitando seu corpo? 1 2 3 4 5
h.  Normal? 1 2 3 4 5
i. ~ Como outras mulheres? 1 2 3 4 5
j.  Atraente? 1 2 3 4 5

BREAST-Q VERSION 2.0 © Memorial Sloan Kettering Cancer Center and The University of British Columbia, 2017. All rights reserved.
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BREAST-Q™ - BREAST CANCER CORE SCALE (PRE- AND POSTOPERATIVE) VERSION 2.0:
SEXUAL WELL-BEING

Pensando em sua sexualidade, com que frequéncia, vocé geralmente se sente:

Em nenhum | Em poucos | Algumas | A maioria| Todoo
momento | momentos vezes do tempo | tempo

a. Sexualmente atraente em suas roupas? 1 2 3 4 5
b. Confortavel / relaxada durante atividade sexual? 1 2 3 4 5
c. Sexualmente confiante? 1 2 3 4 5
d. Satisfeita com sua vida sexual? 1 2 3 4 5

e. Sexualmente confiante sobre como sua area da

1 2 3 4 5
mama se parece sem roupa?
f.  Sexualmente atraente quando esta despida? 1 2 3 4 5

BREAST-Q VERSION 2.0 © Memorial Sloan Kettering Cancer Center and The University of British Columbia, 2017. All rights reserved.

BREAST-Q™ - RECONSTRUCTION MODULE (POSTOPERATIVE) VERSION 2.0:
SATISFACTION WITH IMPLANTS

Se vocé tem implantes mamarios em ambas as mamas, responda a estas perguntas pensando na mama com o qual vocé
esta menos satisfeita. Na Ultima semana, quao satisfeita ou insatisfeita vocé esta com:

Muito Um pouco | Um pouco Muito
insatisfeita | insatisfeita satisfeita satisfeita

a. A quantidade de ondulagdes, rugas, em seu(s) implante(s)
que voceé pode ver?

b. A quantidade de ondulag¢des, rugas, em seu(s) implante(s)
que vocé pode sentir?

BREAST-Q’ VERSION 2.0 © Memorial Sloan Kettering Cancer Center and The University of British Columbia, 2017, All rights reserved
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BREAST-Q™ - RECONSTRUCTION MODULE (POSTOPERATIVE) VERSION 2.0:
SATISFACTION WITH BREASTS

Se vocé fez uma mastectomia e reconstrugdo de ambas as mamas, responda a estas perguntas pensando na mama
com o qual vocé esta menos satisfeita. Com suas mamas em mente, na ultima semana, com que satisfacdo ou
insatisfacdo vocé esteve com:

Muito Um pouco Um pouco Muito
insatisfeita insatisfeita satisfeita satisfeita
a. Sua aparéncia no espelho vestida? 1 2 3 4
b. A forma da(s) sua(s) mama(s) reconstruida(s) quando 1 ) 3 a
voceé esta usando sutia?
c. O quanto normal vocé se sente em suas roupas? 1 2 3 4
d. O tamanho de sua(s) mama(s) reconstruida(s)? 1 2 3 4
e. Conseguir usar roupas mais justas? 1 2 3 4
f. Como suas mamas estdo alinhadas entre si? 1 2 3 4
g. 0 quanto confortavelmente seu sutid se ajusta ? 1 2 3 4
h. A maciez de sua(s) mama(s) reconstruida(s)? 1 2 3 4
i. O quanto iguais em tamanho suas mamas sdo uma com 1 2 3 a
aoutra?
j. O quanto natural sua(s) mama(s) reconstruida(s) 1 2 3 a
aparenta(m)?
k. O quanto naturalmente sua(s) mama(s) reconstruida(s) 1 2 3 a
se posicionam?
. Como é a sensacgao de tocar sua(s) mama(s)
, 1 2 3 4
reconstruida(s) ?
m. O quanto sua(s) mama(s) reconstruida(s) parece(m) 1 ) 3 a
parte natural do seu corpo?
n. Qudo préximos (semelhantes) sdo suas mamas uma da
outra? 1 2 3 4
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BREAST-Q™ - BREAST CANCER CORE SCALE (PRE- AND POSTOPERATIVE) VERSION 2.0:
PHYSICAL WELL-BEING: CHEST

Na ultima semana, com que frequéncia vocé sentiu:

Em nenhum 5 Todo o
As vezes

momento tempo
a. Dores nos musculos do peito? 1 2 3
b. Dificuldades em levantar ou movimentar seus bragos? 1 2 3
c. Dificuldades para dormir por causa de desconforto na regido das 1 2 3

mamas?
d. Areas endurecidas na regido das mamas? 1 2 3
e. Repuxo naregido das mamas? 1 2 3
f. Sensacdo de incdmodo na regido das mamas? 1 2 3
g. Sensibilidade na regido das mamas? 1 2 3
h. Dores agudas na regido das mamas? 1 2 3
i. Sensagao dolorida na regido das mamas? 1 2 3
j.  Sensagdo de formigamento na regido das mamas? 1 2 3
Post-operative only

k. Inchago no brago (linfedema) no lado que vocé teve a cirurgia de 1 2 3

mama?

BREAST-Q VERSION 2.0 © Memorial Sloan Kettering Cancer Center and The University of British Columbia, 2017. All rights reserved.
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BREAST-Q™ - RECONSTRUCTION MODULE (POSTOPERATIVE) VERSION 2.0:
PATIENT EXPERIENCE: SATISFACTION WITH INFORMATION

Quao satisfeita ou insatisfeita vocé ficou com as informacdes que recebeu do seu cirurgiao de mama sobre:

Muito Um pouco | Um pouco Muito
insatisfeita | insatisfeita | satisfeita satisfeita

a. Como a cirurgia de reconstrucdo seria feita? 1 2 3 4
b. Tempo de cicatrizagdo e recuperagao? 1 2 3 4
c. Possiveis complicagdes? 1 2 3 4

d. Asopgbes que foram dadas a vocé sobre tipos de
reconstrugdo de mamas?

e. Asopgdes que foram dadas a vocé sobre o momento de
reconstrugdo de suas mamas (ou seja, mesmo tempo que 1 2 3 a4
sua mastectomia ou posterior)?

f.  Os prés e contras do momento de reconstrugdo de suas

1 2 3 4
mamas?
g. Quanto tempo o processo de reconstrugao de suas
. s ) 1 2 3 4
mamas levaria do inicio ao fim?
h. Que tamanho vocé poderia esperar que suas mamas 1 2 3 a
seriam apos a cirurgia de reconstrucdo?
i.  Quanta dor vocé poderia esperar na recuperagao? 1 2 3 4
j.  Que aparéncia vocé poderia esperar das suas mamas 1 2 3 4
apos a cirurgia?
k. Quanto tempo ap0ds a cirurgia de reconstrugdo levaria 1 2 3 a
para vocé se sentir normal de novo?
I.  Como a cirurgia poderia afetar futuros rastreamentos de
cancer de mama (por exemplo, mamografia, 1 2 3 4
autoexame)?
m. Falta de sensibilidade em sua(s) mama(s) ou mamilo(s) 1 2 3 a
reconstruido(s)?
n. A experiéncia de outras mulheres em suas cirurgias de 1 2 3 a

reconstrugdo de mamas?

o. Como seriam as suas cicatrizes? 1 2 3 a4
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Estas perguntas sdo sobre o seu cirurgido da mama. Vocé sentiu que ele/ela:
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Discordo Discordo um | Concordoum | Concordo

totalmente pouco pouco totalmente
a. Eracompetente? 1 2 3 4
b. Te passou confianga? 1 2 3 4
c. Envolveu vocé no processo de decisdo? 1 2 3 4
d. Te tranquilizou? 1 2 3 4
e. Respondeu a todas as suas perguntas? 1 2 3 4
f.  Fezvocé se sentir confortavel? 1 2 3 4
g. Foidetalhista? 1 2 3 4
h.  Foi facil de conversar? 1 2 3 4
i.  Entendeu o que vocé queria? 1 2 3 4
j.  Foisensivel? 1 2 3 4
k. Ouviu as suas preocupacdes? 1 2 3 4
I.  Estava disponivel quando vocé ficou preocupada 1 2 3 a

com algo?

BREAST-Q VERSION 2.0 © Memorial Sloan Kettering Cancer Center and The University of British Columbia, 2017. All rights reserved.

BREAST-Q™ - BREAST CANCER CORE SCALE (POSTOPERATIVE) VERSION 2.0:
SATISFACTION WITH MEDICAL TEAM

Estas perguntas referem-se aos membros da equipe médica além do cirurgido por exemplo: enfermeiras, outros médicos que

cuidaram de vocé no hospital quando vocé passou pela cirurgia de reconstru¢do das mamas. Vocé sentiu que eles:

Discordo Discordo um | Concordo um | Concordo

totalmente pouco pouco totalmente
a. Eram profissionais? 1 2 3 4
b. Trataram vocé com respeito? 1 2 3 4
c. Tinham conhecimento? 1 2 3 1
d. Foram amigaveis e gentis? 1 2 3 4
e. Fizeram vocé se sentir a vontade? 1 2 3 4
f.  Eram detalhistas? 1 2 3 4
g.  Ouviram suas preocupacdes? 1 2 3 4

BREAST-Q VERSION 2.0 © Memorial Sloan Kettering Cancer Center and The University of British Columbia, 2017. All rights reserved.
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Estas perguntas s3o a respeito dos profissionais do consultério (por exemplo: secretarias, enfermeiras do ambulatério

ou da clinica). Vocé sentiu que eles:

Discordo Discordo um | Concordoum | Concordo

totalmente pouco pouco totalmente
a. Eram profissionais? 1 2 3 4
b. Tetrataram com respeito? 1 2 3 a4
c. Tinham conhecimento? 1 2 3 1
d. Foram amigaveis e gentis? 1 2 3 4
e. Fizeram vocé se sentir a vontade? 1 2 3 4
f.  Eram detalhistas? 1 2 3 1
g. Ouviram suas preocupagoes? 1 2 3 4

BREAST-Q VERSION 2.0 © Memorial Sloan Kettering Cancer Center and The University of British Columbia, 2017. All rights reserved.
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ANEXO 7 - QUESTIONARIO POS-OPERATORIO

Data: / /

Nome:

Data da cirurgia:

A simulagdo em 3D contribuiria/contribuiu para melhor entendimento sobre a
sua cirurgia:

(1) sim
(2) nédo

(3) Indiferente

Como ficou o seu resultado da sua mama operada em relagéo a simulagao
3D?

(1) Melhor
(2) Pior
(3) Parecido

(4) Diferente

Como ficou o resultado da sua mama operada em relagdo ao que vocé
esperava ou imaginava?

(1) Melhor
(2) Pior

(3) Parecido
(4) Diferente

Vocé indicaria fazer a simulagcao para outras pacientes com Cancer de mama?
(1) Sim
(2) Nao
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ANEXO 8.1 — Chapter: Oncoplastic and Reconstructive Anatomy of the Breast
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2.1 Introduction

Breast cancer surgery has gone through various changes, and
has become more complex and biologically individualized.
Although the concern with local control of disease has still
persisted, this is currently associated with an aesthetic-
functional concept. Therefore, breast anatomy in the way it
was traditionally approached requires updating. Form, vol-
ume, inframammary fold (IMF), height, and breast projec-
tion, as well as size and shape of the nipple and areola
complex, lipo-substitution level, and ptosis, are some of the
points concerning surface anatomy that have acquired more
importance within the oncoplastic and reconstructive con-
text. Similarly, the abdominal wall and the dorsal structure of
the thorax must be part of the surgeon’s background, as one
needs to have a full reconstructive and oncoplastic view in
order to make more adequate surgical decisions. In this way,
aesthetic-functional breast anatomy is essential to recon-
structive breast cancer surgery. The spatial organization of
the mammary ducts, the vascularization, and the innervation
involve relevant therapeutic implications in the era of senti-
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nel node and oncoplastic surgery, so the reconstructive breast
surgeon must be aware of all of these anatomic relationships.
It is within such a perspective that this chapter has been
developed, to detail the anatomical nuances of the breast and
their respective impact on different oncoplastic surgical pro-
cedures to achieve an excellent cosmetic result with the low-
est complication rate.

2.2  Surface Anatomy of the Breast

The breasts are the most superficial aspect of the anterior
chest wall. The skin immediately over the breast tissue is
characterized with a nipple-areola complex (NAC), centrally
located in young adults.

The breasts extend between the second and the sixth
ribs, overlying the pectoralis major muscle superomedi-
ally, and the serratus anterior muscle in the lower third and
medial areas. In women with large cup size, the breast may
reach up to the clavicle. Considering horizontal dimen-
sions, they lie from the lateral edge of the sternum up to
the mid axillary line [1, 2]. This extension is critical, as it
represents the size of the IMF, the so-called breast base,
frequently used as a reference for the choice of implants or
flaps in breast reconstruction. Differences in this base are
known as a significant cause of asymmetry, and it is criti-
cal that the IMF is maintained or reconstructed in breast
cancer surgery.

The breast extends into the axilla beyond the anterior axil-
lary line; this extension is called the tail of Spence. In adult
women, after puberty, the breast has the shape of a drop,
assuming the shape of a cone in nulliparous women, and a
more pendulous contour in multiparous women.

Determining factors for mammary aesthetics are volume,
parenchyma distribution, tissue elasticity, location and
appearance of NAC, quality of the skin envelope, and the
relation between the final shape of the breast, thoracic wall,
and the body [10].

C. Urban et al. (eds.), Oncoplastic and Reconstructive Breast Surgery, https://doi.org/10.1007/978-3-319-62927-8_2
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ANEXO 8.2 — Chapter: Superior Pedicle Techniques
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29.1 Introduction

Breast conservation therapy (BCT) has become an increas-
ingly popular treatment option for women with breast can-
cer. In select patients, the lumpectomy defect and adjuvant
radiation therapy can cause substantial breast deformity in
shape, size, and nipple-areola complex (NAP) position [1].
Poor cosmetic results of BCT have been reported in 5-40%
of patients [2—4]. This occurs more often when tumor/breast
size ratio is unfavorable.

Several oncoplastic surgery (OP) techniques have been
incorporated in BCT in an attempt to optimize the balance
between the risk of local recurrence and cosmetic outcomes
[2, 5]. These techniques include local tissue rearrangement,
reconstruction thought reduction mammoplasty or mastopexy
approaches, and transfer of local-regional flaps. The
combined plastic surgery techniques of tissue replacement or
rearrangement provide a wider local excision while achieving
better shape and symmetry [6].

The combination of a tumor resection in a mammoplasty
pattern with a contralateral breast reduction for symmetry
was introduced in the late of 1980s. Positive results in terms
of margins and cosmetic outcomes have been reported by
many authors. In addition to reducing reoperations in BCT,
OP can improve the effectiveness of radiation therapy,
alleviate somatic symptoms that may accompany large
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chapter (doi:10.1007/978-3-319-62927-8_29) contains supplementary
material, which is available to authorized users.
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Superior Pedicle Techniques

Flavia Kuroda, Cicero Urban, and Mario Rietjens

pendulous breasts, and enhance the patient’s perceptions of
their bodies after surgery [5, 7, 8].

There are many algorithms and approaches for mastopexy
and reduction patterns in OP, including different skin reduc-
tion patterns, NAC pedicles, and breast tissue rearrangement.
Superior pedicle breast technique is one of the most popular
and useful in practice. So, in this chapter it will be discussed
their indications, surgical techniques, and outcomes.

29.2 Patient Selection

The choice of the pedicle in OP is related to tumor location
and some breast characteristics. Good knowledge of the
breast blood supply is essential for designing different poten-
tial pedicles to carry the NAC and reconstruct the defect [9].
Superior pedicle technique is useful for treatment of tumors
in inferior quadrants, from 4 o’clock to the 8 o’clock posi-
tion, and is appropriate for large and ptotic breasts or
medium-volume breasts with minimal ptosis.

NAC is plicated higher on the thoracic wall with this tech-
nique. Therefore, it is reliable and able to preserve nipple
sensation. However, some caution arises from difficulty in
moving NAC, especially in patients with significant hyper-
trophy and high degree of ptosis. Use of this pedicle may be
particularly difficult when it is necessary to do large
reductions [5].

The pattern of incisions used in superior pedicle includes
wise pattern and vertical ones. Traditional wise pattern inci-
sion (or inverted “T”) is the most commonly used because
offers more opportunities for breast reshaping. This incision
travels along the inframammary fold (IMF), up to the NAC
[5], as described by Pitanguy in 1960 [10]. It Combines
wider excision of the lower outer, central, and lower inner
quadrants, with excess of gland resection resulting in an
improved aesthetic for large and ptotic breasts [11]. Skin
overlying the tumor can be removed en bloc. Wise pattern
also has the advantage that axillary surgery could be

359
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37.1 Introduction

Breast cancer treatment at the beginning of the last century
was frankly mutilating to patients. Standard surgery removed
large amounts of skin and adjacent muscles. Aggressive
external radiotherapy further degraded the tissues with sig-
nificant deleterious aesthetic, functional and psychological
sequelae. In that era, few options existed for breast recon-
struction and even less for a single-stage immediate breast
reconstruction using definitive implants. The evolving under-
standing of the biological characteristics of breast cancer has
allowed for refinement in treatment making those less muti-
lating. Concurrently, it has been developed a greater appre-
ciation for the psychological effects of treatment. Modern
breast cancer treatments need to take into account and try to
maintain the quality of life for the patient while providing
excellent oncologic control. A single-staged breast recon-
struction evolved with that goal in mind.

Immediate breast reconstruction with implants started in
the 1980s. At that time, large clinical trials (Milan and
NSABP) established the efficacy of less aggressive surgery
for local control of the disease [1-3]. This technical evolu-
tion with breast-conserving surgery established the role of
partial mastectomy. It also affected the future techniques
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used for mastectomy by demonstrating that much of the
breast envelope, skin, pectoralis muscle, and inframammary
fold could be preserved. These more refined and tissue-con-
serving mastectomies (skin-sparing and nipple-sparing)
associated a better design and technology of new generations
of anatomical implants made immediate breast reconstruc-
tion with implants a viable option [4]. Definitive implant
reconstruction reduced the number of additional surgical
interventions and reduced the indications for more complex
breast reconstruction techniques like pedicle or free flaps. A
single-stage procedure can have economic benefits both to
the patient and to the medical system, avoiding temporary
expanders. Definitive implant reconstruction also improves
patient’s quality of life, lowers the feeling of mutilation
caused by the oncologic treatment, and encourages faster
social reintegration [5, 6].

So the aim of this chapter was to show how to select the
patients and the implants for the procedure. It reviews the
evolution of the technique and examines the technical advan-
tages, limits, and complications of immediate breast recon-
struction as a single-step surgery with definitive form-stable
implants and contralateral mammoplasty for symmetry.

37.2 Patient Selection

The best candidates for immediate breast reconstruction with
implants are those in which the breast volume is small or
medium, the planned mastectomy does not involve resection
of large amounts of skin, and there is no evidence of tumor
infiltration of the skin or chest wall musculature (Figs. 37.1
and 37.2). Larger-volume breasts or those with important
mammary ptosis can be candidates for the procedure but in
combination with either a reduction of the contralateral
breast or a mastopexy for correction of mammary ptosis [6,
7]. Particularly in these cases, it is possible to achieve some
degree of ptosis (Fig. 37.3).

Multidisciplinary preoperative evaluation is necessary
when deciding on the reconstructive technique and assessing
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