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RESUMO 
 
Introdução:  Satisfação com resultado final em cirurgia oncoplástica (OP) e reparadora 

depende de uma minuciosa comunicação pré-operatória entre paciente e cirurgião a fim 

de gerenciar as expectativas. A simulação computadorizada de imagem 3D é uma 

tecnologia em evolução. Embora muitos estudos tenham relatado resultados clínicos 

promissores no cenário da cirurgia estética, evidências relacionadas à oncoplástica e 

reconstrução mamária são escassas. O objetivo deste estudo é determinar se a inclusão 

de simulação 3D no pré-operatório impacta na expectativa e nos resultados de 

satisfação da mama após reconstrução mamária. 

Método: Estudo prospectivo e randomizado que incluiu pacientes com câncer de mama 

que foram submetidas à cirurgia oncoplástica (OP) e mastectomia seguida de 

reconstrução imediata (IBR) com implantes no período de 2019 a 2021 no Hospital 

Nossa Senhora das Graças, Unidade da Mama em Curitiba-Pr, Brazil. 2 grupos 

independentes foram analisados: o primeiro incluiu pacientes submetidas à 

mastectomia seguida IBR com implante. O segundo, pacientes submetidas à OP nível 

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 simulação no 

período pré-operatório e no grupo intervenção as pacientes scanearam e simularam a 

imagem 3D. Todas as pacientes responderam o questionário BREAST-Q módulo 

Expectativa e módulo Reconstrução ou Redução/Mastopexia antes e após 6 meses da 

cirurgia.  

Resultados: No total foram incluídas 95 pacientes com câncer de mama. Destes, 69 

pacientes (45 OP e 24 IBR) completaram os questionários pré e pós-operatório e foram 

randomizadas em receber ou não a simulação. No grupo OP, 24 foram simuladas e 21 

não receberam simulação. Já no grupo IBR, 13 foram simuladas e 11 não-simuladas. 

Na comparação da taxa de expectativa através do questionário Breast-Q, o grupo OP 

apresentou maior expectativa com relação a aparência das mamas quando vestida em 

relação 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 após 1 ano 

da cirurgia, enquanto 43,3% das mulheres no grupo IBR esperam apresentar alguma 

sensibilidade nas mamas após 1 ano (p= 0,001). 

Na análise dos escores do Breast-Q entre grupos que receberam ou não a simulação 3D, 

o grupo intervenção que recebeu a simulação estava mais satisfeito com a informação 



 

em relação ao grupo controle (p=0.021). Não houve diferença estatisticamente 

significativa entre os grupos em relação aos outros parâmetros do Breast-Q pré e pós-

operatório. Além disso, a simulação 3D ajudou as pacientes compreenderem melhor o 

processo da cirurgia em ambos os grupos (86,6% OP e 75% IBR). 

Conclusão: Os resultados deste estudo destacam a necessidade de melhorar a educação 

e a tomada de decisão informada sobre a reconstrução da mama. Apesar das pacientes 

demonstrarem altas taxas de expectativas em relação à aparência das mamas após a 

reconstrução, a simulação 3D no pré-operatório impactou significativamente na 

satisfação com as informações. A incorporação da simulação 3D pré-operatória no 

cenário da reconstrução mamária pode auxiliar pacientes compreenderem melhor sobre 

os potenciais resultado estético reduzindo assim os riscos de insatisfação. 

 
 
Palavras-chave: Reconstrução de mama, Satisfação, 3D, Qualidade de vida, Câncer 
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 Graças 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. INTRODUÇÃO 
 

O câncer de mama é o tipo de câncer 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 câncer 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 últimos 40 anos sendo que nos países desenvolvidos 

a taxa é de 85% em cinco anos e nos países em desenvolvimento permanece entre 50 a 

60% (INCA - INSTITUTO NACIONAL DE CÂNCER - ESTIMATIVA 2021, [s.d.]).  

Com avanço do controle local e aumento de sobrevida das pacientes com câncer de 

mama, a demanda por resultados cada vez mais satisfatórios são exigências atuais 

crescentes tanto das pacientes quanto do sistema de saúde. 

O tratamento do câncer de mama passou por um importante período de evolução 

no último século no que se refere ao tradicional tripé fundamentada pela cirurgia, 

radioterapia e quimioterapia. No campo da cirurgia houve avanços significativos: da 

mastectomia radical de Halsted (1882) à mastectomia radical modificada de Patey ou 

Madden para a cirurgia conservadora (CC) da mama que combina a quadrantectomia 

associado à dissecção axilar seguida de radioterapia adjuvante (CONTANT et al., 2000). 

Ao mesmo tempo em que houve avanços na cirurgia conservadora e biópsia de 

linfonodo sentinela, as mastectomias continuaram sofrendo modificações com dissecção 

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 às 

cirurgias antigas, porém com resultados estéticos mais satisfatórios. Paralelamente, a 

partir da década de 1980 foi desenvolvido o conceito de cirurgia oncoplástica 

associando a técnicas de cirurgia estética à cirurgia conservadora, com objetivo de 

reduzir o risco de deformidades e assimetria. Assim, as indicações e técnicas de cirurgia 

conservadora foram reconsideradas e ampliadas permitindo ressecções mais amplas 

sem comprometer o resultado estético.  

Atualmente a reconstrução mamária e a oncoplastia são consideradas parte 

integrante do tratamento cirúrgico da mama e com isso as deformidades causadas pela 

mastectomia e cirurgia conservadora são temas, hoje, superados. Através das diversas 

técnicas de reconstrução de mama  e cirurgia oncoplática houve uma melhorar da 
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imagem corporal e da qualidade de vida em pacientes submetidas à cirurgia oncológica 

sem comprometer os resultados oncológicos. Em se tratando se segurança oncológica, 

múltiplos estudos e metanálises bem conduzidos demonstraram que a reconstrução 

mamária imediata apresenta resultados oncológicos semelhantes à mastectomia isolada 

no câncer de mama inicial (AGRAWAL; SIBBERING; COURTNEY, 2013; DE LA 

CRUZ et al., 2015; PETIT et al., 2008). Já a cirurgia oncoplástica, apesar das séries 

serem retrospectivas não controladas e da ausência de estudos randomizados 

comparando OP com a CC clássica, os dados atuais são 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 oncológica mamária evoluiu de uma ciência que lida estritamente 

com "tratar a doença" em vez do "paciente a ser tratado" para uma psicocirurgia cujo 

objetivo é proporcionar a paciente o melhor grau de satisfação. Manter uma qualidade 

de vida íntegra após o tratamento por câncer de mama para que estas mulheres retornem 

mais rapidamente às suas atividades cotidianas e que não sejam discriminadas no 

ambiente social  é o novo desafio da oncologia. Este conceito só é possível se a 

satisfação da paciente e a qualidade de vida puderem ser avaliadas objetivamente do 

ponto de vista científica. Múltiplos instrumentos têm sido utilizados para avaliar tais 

parâmetros, mas observamos que trata-se de questionários genéricos, que abrangem 

qualidade de vida de maneira geral e não trazem dados relacionados às mudanças 

vivenciadas por pacientes tratadas especificamente do câncer de mama. 

Vários estudos têm associado a reconstrução mamária com alto nível de 

satisfação, porém, esses são estudos limitados com uso de ferramentas não 

padronizadas comparando grupos heterogêneos com técnicas variadas (expansores, 

próteses, tecido autólogo) e tempo de reconstrução diferente (imediata x tardia).  

A tecnologia e inovação são áreas cada vez mais integradas nos cuidados de saúde 

e novas soluções digitais já estão sendo incorporadas na medicina. Os avanços 

tecnológicos imprimiram uma nova perspectiva no combate ao câncer como:  

identificação precoce de tumores, novos medicamentos, imunoterapias, marcadores 

moleculares, cirurgias minimamente invasivas, entre outros.  Nesse caminho, o 

desenvolvimento do sistema 3D surgiu com os seguintes propósitos: auxiliar o cirurgião 

no planejamento cirúrgico através da análise da forma, simetria e volume da mama, 
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ajudar o paciente a compreender melhor sobre a sua cirurgia e permitir a comparação 

dos resultados pós-operatórios de maneira objetiva. 

Apesar do sistema de captura 3D ser um avanço tecnológico inovador na área 

médica, ainda faltam estudos que demonstram a sua aplicabilidade na prática clínica. 

Os estudos são escassos, pequenos e limitados à cirurgia plástica, custos e viabilidade 

continuam sendo questões importantes para os usuários. Algoritmos e software ainda 

estão em evolução e permanecerão assim por muito tempo. Avaliação da cor e 

cicatrizes, características consideradas importantes, não estão incluídas na análise. A 

captura de imagem 3D em mamas com ptose e em movimento são os grandes desafios 

da tecnologia (CARDOSO, 2012). 

Até o momento diversos estudos demonstram que o sistema de captura e 

simulação de imagem 3D é uma ferramenta útil para cirurgiões e pacientes. Porém, há 

carência de dados comparando a satisfação das pacientes com câncer de mama 

randomizados em grupos que tiveram ou não o acesso à simulação 3D no pré-

operatório.  

Nesse sentido, estudos com análise da satisfação e expectativa das pacientes 

submetidas à reconstrução mamária com questionários validados aliados à tecnologia 

necessitam ser padronizados cientificamente para permitir comparações entre 

publicações de diferentes instituições e assim, representar uma ferramenta científica 

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 Graças 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 Graças 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 19th 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 

Characteristic BCT + Oncoplastic                        
n (%) 

Mastectomy with IBR 
implants n (%) p 

Age, mean SD (year) 52,3 ± 12,8 53 ± 11,6 0,82 
BMI, mean SD 27,4 ± 4,7 25,5 ± 4,1 0,07 
Weight characteristics    

Normal 14 (28,6) 14 (46,7) 
0,16 Overweight 26 (53,1) 14 (46,7) 

Obese 9 (18,4) 2 (6,7) 
Menopausal status    

Postmenopausal 25 (51) 17 (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 primary 
school 5 (10,2) 1 (3,3) 

0,81 
Full primary school 1 (2) 2 (6,7) 
High school 9 (18,4) 7 (23,3) 
College degree 18 (36,7) 6 (20)  
Specialization, 

postgraduate degree 16 (32,7) 14 (46,7) 

Family History    

Yes 24 (49) 13 (43,3) 0,65 No 25 (51) 17 (56,7) 
Previous aesthetic breast 
surgery 

   

Yes 7 (14,3) 9 (30) 0,15 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) 
0,25 

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 
 

  

BCT + 
Oncoplastics     

(n=49) 

Mastectomy with 
IBR implants 

(n=30) 
p 

 

 
Mean ± SD 

 

Mean ± SD 
 

 

Psychosocial well-being 
 

55,5 ± 16,7 
 

71,9 ± 23 0,92  

Sexual well-being 61,3 ± 23 61 ± 21,6 0,95  

Physical well-being 69,1 ± 16,4 68,2 ± 22,4 0,85  
Satisfaction with breast 55,5 ± 16,7 71,9 ± 23 0,001  

BREAST-Q EXPECTATIONS 
 

 

 

BCT + 
Oncoplastics     

(n=49) 

Mastectomy with 
IBR implants 

(n=30) p 

 

 
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 p  

Expectation for 
breast 
appearance when 
unclothed after 1 
year 

will look very different 1 (2%) 0 (0%) 

0,623 

 

will look similar 35 (71,4%) 24 (80%)  

will look exactly the same 6 (12,2%) 4 (13,3%)  

Don't know 7 (14,3%) 2 (6,7%) 
 

     
 

Expectations for 
breast sensation 
after 1 year 

Almost no sensation 3 (6,1%) 6 (20%) 

0,001 

 

will have some sensation 10 (20,4%) 13 (43,3%)  

will have normal sensation 25 (51%) 3 (10%)  

Don't know 21 (42,9%) 8 (26,7%)  
 

    
 

Expectation for 
breast 
appearance after 
10 years 

will not match  9 (18,4%) 6 (20%) 

0,721 

 

will match almost  21 (42,9%) 11 (36,7%)  

will match exactly  3 (6,1%) 4 (13,3%)  

Don't know 16 (32,7%) 9 (30%)  

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



 32 Table 3. BREAST-Q Satisfaction and Reconstruction Expectations according to different factors    

  Psychosocial       
well-being 

Sexual          
well-being 

Physical             
well-being 

Satisfaction               
with breast 

Expectations                
for pain 

Expectations for breast 
appearance when 

clothed 
Age 
< 39 years 73,8 (±18,3) 67,6 (±17,2) 70,1 (±23,2) 65,0 (±18,9) 70,0 (±14,7) 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 (±15,5) 
50-59 years 66,9 (±19,4) 64,4 (±19,7) 69,0 (±17,7) 66,0 (±20,6) 63,4 (±18,0) 84,4 (±29,6) 
> 60 years 76,0 (±20,2) 61,3 (±27,6) 72,6 (±19,1) 61,6 (±23,3) 49,5 (±24,7) 93,3 (±15,6) 
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 (±18,7) 91,1 (±18,6) 
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 (±18,4) 
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 (±12,1) 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 (±14,7) 60,5 (±21,2) 65 (±18,4) 92,4 (±15,1) 
No 72,9 (±19,3) 64,1 (±20,6) 71,7 (±19,8) 62,3 (±20,7) 58,5(±22,2) 88,0 (±23,6) 
p value 0,11 0,12 0,04* 0,67 0,21 0,40 
* Statistically significant (p<0,05)      
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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 
match 

Will match 
almost 

Will match 
exactly 

Don't 
know p 

Age 
< 39 years 4 6 0 1 

0,03* 40-49 years 5 7 0 12 
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 

0,18 Overweight  6 17 3 14 
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 
Graças 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 Graças 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 19th 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. 

 

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(±11,3) 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 



 41 

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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Table 1 – Patient and Tumor Characteristics of Sutdy Cohort 

Characteristic Overall n  
BCT + OP 

group 
(n=45) 

Mastectomy 
with IBR Group 

(n=24) 
p-value 

Age, mean SD (year) 52,7 ± 11,3 52,6±12,2 52,9±9,4 0,919 
BMI at surgery (kg/m2), mean 
SD 

26,05 ± 4,4 26,8±4,8 24,5±3,1 0,032 

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, 
postgraduate degree 

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

Family history     
Yes 29 (42,0) 22 (48,9) 7 (29,2)  
No 40 (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 58 (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 
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Angiolymphatic invasion     

No 40 27 (60,0) 13 (54,17)  
Yes 29 18 (40,0 11 (45,83) 0,793 

     
Axillary dissection     

No 56 41 (91,11) 15 (62,50)  
Yes 13 4 (8,89) 9 (37,50) 0,007 

     
Subtipo molecular     

Luminal A 14 9 (20,0) 5 (20,83)  
Luminal B 39 26 (57,78) 13 (54,17)  
Tripo negativo 5 4 (8,89) 1 (4,17)  
Her-2 puro 7 4 (8,89) 3 (12,50)  
Her-2 luminal 4 2 (4,44) 2 (4,44) 0,889 

     
Chemotherapy      

No 29 22 (48,89) 7 (29,17)  
Neoadjuvant 20 13 (28,89) 7 (29,17)  
Adjuvant 20 10 (22,22) 10 (41,67) 0,174 

     
Radiotherapy     

No 18 3 (6,67) 15 (62,50)  
Yes 51 42 (93,33) 9 (37,50) 0,000 

Mastectomy     
Nipple-sparing   16 (66,7)  
Skin-sparing   8 (33,3)  

Implant size     
≤300cc   3 (12,5)  
301-450cc   15 (62,5)  
>450cc   6 (25,0)  

Simetrização     
Sim   18 (75,0)  
Não   6 (25,0)  
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Table 2 - Breast-Q expectation preoperative data 

   

BREAST-Q RECONSTRUCTION EXPECTATIONS 

 
BCT + OP 

 (n=45) 
Mastectomy with 

IBR implants 
(n=24) 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 
breast 
appearance when 
unclothed after 1 
year 

will look very different 1 (2%) 0 (0%) 

0,62 
will look similar 32 (71,4%) 19 (80%) 
will look exactly the same 6 (12,2%) 3 (13,3%) 

Don't know 6 (14,3%) 2 (6,7%) 
     

Expectations for 
breast sensation 
after 1 year 

Almost no sensation 3 (6,1%) 4 (20%) 

0,001 will have some sensation 8 (20,4%) 11 (43,3%) 
will have normal sensation 19 (51%) 3 (10%) 
Don't know 15 (42,9%) 6 (26,7%) 

     
Expectation for 
breast 
appearance after 
10 years 

will not match  9 (18,4%) 5 (20%) 

0,72 will match almost  19 (42,9%) 9 (36,7%) 
will match exactly  3 (6,1%) 4 (13,3%) 
Don't know 14 (32,7%) 6 (30%) 

Abbreviations: BCT, breast conservative therapy; IBR, immediate breast reconstruction; SD, standard deviation.  
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Table 3 - Breast-Q satisfaction rate between the two group 

Breast-Q satisfaction 

 BCT + OP 
Mastectomy 

with IBR 
implants 

 

Preoperative data Mean ± SD Mean ± SD p- value 
Psychosocial well-being 69,1 73,2 0,378 
Sexual well-being 60,5 ± 19,5 62,4 ± 18,5 0,703 
Physical well-being 71,3 ± 16,1 70,8 ± 20,5 0,915 
Satisfaction with breast 58,1 ± 18,7 71,5 ± 23,3 0,011 

Postoperative data    
Psychosocial well-being 79,6 ± 17,3 71,0 ± 22,2 0,079 
Sexual well-being 64,8 ± 19,8 63,5 ± 23,8 0,804 
Physical well-being 70,2 ± 12,6 72,5 ± 19,9 0,527 
Satisfaction with breast 74,2 ± 14,8 64,5 ± 24,7 0,047 

Change in Q-Score    
Satisfaction with breast 16,06 ± 19,01 -7,04 ± 28,6 <0,001 

Psychosocial well-being 10,51 ± 15,94 -2,20 ± 20,73 <0,01 
Sexual well-being 4,66 ± 17,15 0,91 ± 25,19 0,466 

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

 simulated (n=37)  nonsimulated 
(n=32) 

p-
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 ± 22,5 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 
information 

81,2 ± 17,6 70,0 ± 13,7 0,021 

Satisfaction with surgeon 97,5 ± 5,4 96,8 ± 8,1 0,658 
Satisfaction with medical 
staff 

95,7 ± 12,2 98,9 ± 4,6 0,161 

Satisfaction with office 
staff 

99,7 ± 1,8 99,6 ± 1,9 0,918 

Satisfaction with outcome 83,4 ± 16,2 81,8 ± 13,4 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 2,43 ± 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 

(86,67%) 
1 (2,22%) 5 (11,11%) 45 

Reconstruction 18 
(75,00%) 

4 (16,67%) 2 (8,33%) 24 

TOTAL 57 5 7 69 
P=0,087 
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4. CONCLUSÃO FINAL 

As pacientes demonstraram alta expectativa em relação a aparência da 

mama após a reconstrução e esperam permanecer com a sensação normal e não 

mudar ao longo do tempo. Estes resultados destacam a necessidade de melhorar 

a educação e a tomada de decisão sobre a reconstrução mamária a fim de reduzir 

o risco de insatisfação com a cirurgia. A incorporação da simulação 3D pré-

operatória em pacientes com câncer de mama resulta em maior satisfação com 

as informações baseadas nos resultados relatados pelo paciente através do 

questionário validado Breast-Q.  

Os resultados deste estudo demonstraram que a simulação 3D melhora a 

compreensão dos resultados esperados pelo paciente. Apesar de ser projetado 

para o mercado da cirurgia estética, acreditamos que a simulação 3D é uma 

ferramenta valiosa para o cenário da reconstrução de mama melhorando a 

comunicação do paciente em relação às expectativas e resultados e reduzindo a 

lacuna entre a percepção (como interpreta uma explicação) e a expectativa (sua 

visualização de seu resultado esperado) da paciente. Evidências mais robustas 

de sua superioridade são necessárias que possam ser validadas e incorporada na 

prática clínica. 
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ANEXO 2 – TERMO DE CONSENTIMENTO LIVRE E INFORMADO 
 
A Sra_________________________________________________ está 

sendo convidada a participar da pesquisa sobre: Avaliação da eficácia e 

viabilidade da simulação de imagem 3D em pacientes com câncer de mama 

que serão submetidas à mastectomia com reconstrução com prótese 

imediata. O objetivo da pesquisa será avaliar se a aplicação do software 3D 

ajudou você a compreender melhor sobre o processo cirúrgico e medir o grau 

de satisfação e expectativa em relação ao resultado estético.  

Neste estudo serão incluídas pacientes com câncer de mama que serão 

submetidas a cirurgia mastectomia com reconstrução com prótese.  

 Para realizar o estudo gostaríamos de contar com a sua colaboração durante 

alguns minutos para participar de entrevistas, responder questionários e 

permitir fotografá-la. Todo esse processo será realizado na Oncoclínica – Rua 

Prof Rosa Saporski 320 em data e horário previamente agendada a sua 

conveniência sem nenhum custo ou remuneração. A cirurgia será realizada 

no Hospital Nossa Senhora das Graças em data e horário marcados pelo seu 

médico.  

Os riscos da sua participação nesta pesquisa serão análise de resultado 

através do software que não condiz com o resultado real. Para isso, o 

pesquisador informará as limitações do software e que o resultado final não 

será igual à simulação.  

Os benefícios da pesquisa poderão trazer informações importantes aliando a 

biotecnologia ao tratamento do câncer de mama, melhorando a qualidade e o 

bem-estar das pacientes.  

As informações coletadas serem anônimas utilizada unicamente com fins 

científicos, sendo garantidos o total sigilo e confidencialidade, através da 

assinatura deste termo.   

A Sra terá 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 lhe traga 
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qualquer prejuízo com relação ao seu tratamento e atendimento nesta 

instituição, de acordo com a resolução CNS no 466/12 e complementares.  

Caso a senhora concorde, poderemos passar as informações obtidas a partir 

desta pesquisa para o seu médico e isto poderá auxiliá-lo na compreensão de 

seu caso. Para qualquer esclarecimento no decorrer da sua participação, o 

pesquisador estará disponível no contato abaixo.  

 Considerando que fui informado dos objetivos e da relevância do 

estudo proposto, de como será minha participação, 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 científicos (congressos e/ou 

publicações científicas) desde que nenhum dado possa me identificar. 

 

 

Curitiba, ____ / ____ / 20___ 

 

Nome do participante: __________________________________ 

 

Assinatura do participante: ______________________________  

 

Assinatura do pesquisador: ______________________________ 

Nome do pesquisador: Dra Flávia Kuroda 

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

 

Comitê de Ética 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 
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ANEXO 3 – QUESTIONÁRIO DADOS GERAIS 
 

Data da entrevista: ___ / ___ / ___ 

Nome:_______________________________________________________ 

Idade: ___ anos 

Escolaridade: 

(  ) Ensino fundamental (primeiro grau) 

(  ) Ensino médio (segundo grau) 

(  ) Superior 

(  ) Especialização, pós-graduação, mestrado, doutorado 

Teve familiar com câncer de mama?  

(  ) Não 

(  ) Sim 

Quem? ___________________________  

Usa ou usou reposição hormonal?  

(  ) Não 

(  ) Sim 

Tem alguma doença em acompanhamento / tratamento? 

(  ) Não 

(  ) Sim 

Qual? ____________________________  

Já fez alguma cirurgia anteriormente a da mama? 

(  ) Não 

(  ) Sim 

Qual? ____________________________  

Qual seu peso atual: _______ kg           Sua altura: _____ 

Qual é o tamanho do seu sutiã? ______  
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ANEXO 4 – QUESTIONÁRIO BREAST-Q – MÓDULO 
EXPECTATIVA EM RECONSTRUÇÃO 
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ANEXO 5 – QUESTIONÁRIO BREAST-Q – MÓDULO 
RECONSTRUÇÃO MAMA (pré-operatório) 
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ANEXO 6 – QUESTIONÁRIO BREAST-Q – MÓDULO 
RECONSTRUÇÃO DE MAMA (pós-operatório) 
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ANEXO 7 - QUESTIONÁRIO PÓS-OPERATÓRIO 

 

Data: ___ / ___ / ___ 

Nome: ___________________________________________________ 

Data da cirurgia: ______________ 

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

(1) sim 

(2) não 

(3) Indiferente 

 

Como ficou o seu resultado da sua mama operada em relação à simulação 
3D?  

(1) Melhor 

(2) Pior 

(3)  Parecido        

(4) Diferente 

 

Como ficou o resultado da sua mama operada em relação ao que você 
esperava ou imaginava? 

(1) Melhor 

(2) Pior 

(3)  Parecido        

(4) Diferente 

 

Você indicaria fazer a simulação para outras pacientes com Câncer de mama? 

(1)  Sim      

(2) Não  
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ANEXO 8 – PUBLICAÇÕES REFERENTES À TESE 
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ANEXO 8.1 – Chapter: Oncoplastic and Reconstructive Anatomy of the Breast 
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ANEXO 8.2 – Chapter: Superior Pedicle Techniques 
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ANEXO 8.3 – Chapter: One-Stage Breast Reconstruction with Definitive Form-
Stable Implants 
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ANEXO 8.4 – Capitulo: Reconstrução Mamária com Implante Pré-Peitoral 

 


