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Evolution of breast conserving surgery—current implementation 
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Background and Objective: De-escalation in breast cancer surgery has been a natural evolution since 
breast conserving surgery (BCS) was introduced in the early 1980s. From Halsted mastectomies to wide local 
excisions, we are facing nowadays the next trend in form of oncoplastic breast surgery. Oncoplastic breast 
surgery combines oncological principles with plastic surgery techniques to preserve the breast shape and 
appearance. The aim of this work is to review recent oncological and quality of live outcomes derived from 
oncoplastic techniques as well as offer a perspective about its implementation in breast cancer units.
Methods: A literature review was conducted to explore the landscape of oncoplastic breast surgery. Key 
terms related to oncoplastic techniques and breast cancer were used in searches across databases such as 
PubMed, Embase and Cochrane Library. Inclusion criteria focused on recent articles discussing oncological 
and quality of life (QoL) outcomes, as well as perspectives on the role of oncoplastic surgery. 
Key Content and Findings: The research aims to contribute valuable insights into the efficacy and 
impact of oncoplastic surgery in the context of breast cancer treatment. In this new era of precision medicine, 
it is more than just healing patients; it is about improving their well-being. We ought to consider specific 
oncoplasty role in leading this paradigm shift. It is also relevant to define whether these new technical-
demanding surgical options can be applied to all patients and if professional training performs adequately to 
current demands of personalized treatments.
Conclusions: The global adoption of oncoplastic BCS is recommended due to its oncological safety 
and improvement in QoL compared to standard procedures. Emphasizing the need for skilled surgeons 
in complex cases, collaboration between breast surgeons and scientific societies is urged to certify ongoing 
educational training in oncoplastic techniques.
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Introduction

Breast cancer is the most common cancer among women 
worldwide, with one out of seven women suffering a breast 
cancer in their lifetime (1). Breast conserving surgery (BCS) 
was adopted three decades backward, as trials like NSABP 
B-06, EORTC and the Milan trials demonstrated similar 
survival and recurrence rates for BCS compared to simple 
mastectomy and Halsted mastectomy procedures in early 
breast cancer (2-4). Even some authors suggest recently 
better survival outcomes comparing BCS versus mastectomies 
irrespective of reconstruction techniques (5). Additionally, 
it’s become clear that, if possible, BCS should be performed, 
since better quality of life (QoL), psychological well-being 
and aesthetic outcomes have been reported comparing to 
mastectomy (6,7).

At a similar onset of the standard BCS (S-BCS), the term 
oncoplastic BCS (O-BCS) was firstly used, at the “Santa Fe 
Symposium on Breast Surgery and Body Contouring” in 
1993 (8), but was not until 2006 in the Milan conference 
when the aims of the oncoplastic were defined, being these 
the complete excision of the tumor with free margins, 
minimal aesthetic compromise and simultaneity of the 
breast tissue reshaping if needed. Since then, interest in 
oncoplastic surgery within the scientific community has 
grown exponentially, leading to a “change of paradigm” in 
breast surgery in 2014 (9). This shift is reflected in recent 
international guidelines, such as National Comprehensive 
Cancer Network (NCCN) recommendations (10). This 
represents a fundamental change in how this type of 
surgery is approached and conducted, involving a departure 
from traditional practices, approaches or perceptions. We 
reference the advancement of techniques, comprehension 
of outcomes, and the integration of oncoplastic surgery 
into the broader context of breast cancer treatment. This 
transformation could result from technological progress, 
emerging scientific evidence and an approach centered 
on patients’ well-being and QoL. Despite this increasing 
interest, oncoplastic techniques are not fully implemented 
in many breast cancer units world-wide yet.

The review aimed to provide a comprehensive 
overview of recent findings and perspectives in the field, 
highlighting the benefits and risks that O-BCS may offer. 
This contributes to the ongoing debate on the role and 
implementation of oncoplastic surgery in breast cancer 
units. We present this article in accordance with the 
Narrative Review reporting checklist (available at https://
gs.amegroups.com/article/view/10.21037/gs-23-454/rc).

Methods

A literature review was conducted to identify articles related 
to oncoplastic surgery in breast cancer published in English 
up to March 2023 (Table 1). The focus was on publications 
that provided insights into the application, oncological and 
QoL outcomes, and challenges of oncoplastic surgery in the 
context of breast cancer treatment. 

Oncologic outcomes

Local recurrence (LR), disease-free survival (DFS) and 
overall survival (OS)

In the context of O-BCS achieving good outcomes in terms 
of LR, DFS, and OS is essential. Reducing the risk of LR 
while maintaining a patient’s OS and DFS are indicative of 
successful breast cancer management. The latest Cochrane 
review (11) published in 2021, which includes 78 non-
randomized cohort studies evaluating 178,813 women, 
indicates that when comparing O-BCS to S-BCS, there 
may be little or no difference in terms of LR [hazard ratio 
(HR) 0.90, 95% confidence interval (CI): 0.61–1.34] and 
DFS (HR 1.06, 95% CI: 0.89–1.26). In comparison to 
mastectomy alone, O-BCS may lead to an increase in LR-
free survival (HR 0.55, 95% CI: 0.34–0.91).

When compared to mastectomy with reconstruction, 
O-BCS may show little or no difference in LR-free survival 
(HR 1.37, 95% CI: 0.72–2.62) or DFS (HR 0.45, 95% CI: 
0.09–2.22).

Despite oncoplast ic  procedures seems to offer 
comparable oncological results, it should be highlighted that 
most studies in oncoplasty are retrospective in nature, and 
there is still a lack of prospective randomized multicenter 
clinical trials in the literature. In addition, it should be 
considered that O-BCS comprises many techniques and 
each individual breast cancer patient does not have a 
unique surgical solution, thus there is great heterogeneity 
in oncoplastic techniques among studies when evaluating 
oncoplastic safety, since both reduction mammoplasties 
and volume replacement with local flaps are usually 
included in their analysis. It is challenging to conduct a 
randomized controlled trial (RCT) comparing O-BCS to 
mastectomy or S-BCS, given ethical considerations, patient 
preferences, clinical variability, and changing contexts in 
medical practice. Also, it is plausible that patients opting 
for reconstruction may have smaller and less aggressive 
tumors compared to mastectomy without reconstruction, 
influencing the outcomes and making them more similar to 

https://gs.amegroups.com/article/view/10.21037/gs-23-454/rc
https://gs.amegroups.com/article/view/10.21037/gs-23-454/rc
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those achieved with O-BCS.
Summarizing, the evidence is very uncertain regarding 

oncological outcomes following O-BCS, although has not 
been shown to be inferior.

Hence, current data supports the use of O-BCS in 
patients with breast cancer but better designed studies are 
needed to provide more robust data on its safety. 

Margin status, lesion localization and tumor bed

In BCS, achieving clear margins is a critical aspect of the 
surgical procedure. S-BCS aims to remove the tumor with 
a margin of healthy tissue but may be more conservative 
in terms of breast tissue removal. O-BCS involves the 
simultaneous removal of the tumor while reshaping the 
breast. It often allows for a more extensive resection while 
preserving a satisfactory cosmetic outcome. The ability 
to achieve clear margins in O-BCS may be influenced by 
the surgeon’s expertise in breast reshaping techniques. In 
most cases, the risk of positive margins can be lower due to 
the wider resections and the flexibility provided by these 
techniques. Losken et al. (12) showed a lower incidence of 
positive margins in oncoplastic surgery compared to S-BCS 
(12.2% versus 20.6%). Positive margin rate reported in 
oncoplastic studies ranges from 10.9% to 18.9% (13-15). 
In a systematic review (11), it was concluded that O-BCS 
may reduce the rate of re-excisions needed for oncological 
resection [risk ratio (RR) 0.76, 95% CI: 0.69–0.85], but the 
evidence is very uncertain.

The pre-surgical localization of lesions is a crucial point, 
and if necessary, employing multiple techniques or multiple 
markers to delineate the area for resection. Wire-guided 
localization (WGL) is the most common used localization 
method, and it is considered the standard localization 
method of non-palpable breast lesions. Notwithstanding, 

newer technologies have emerged that enable the 
localization of lesions with a similar detection rate and clear 
margins, enhancing the experiences for both the surgeon 
and the patient. These include radio-guided occult lesions 
localization (ROLL), intraoperative ultrasound (IOUS), 
seeds [Radioactive Seed, MagSeed® (Endomagnetics Inc., 
Cambridge, UK), SAVI Scout® (Merit Medical, South 
Jordan UT, previously Cianna Medical, Aliso Viejo, CA, 
USA)], among others. 

In this context, the ongoing EUBREAST MELODY 
study aims to assess different imaging-guided localization 
methods in terms of oncological safety, patient-reported 
outcomes, and satisfaction levels among surgeons and 
radiologists. The target accrual is 7,416 patients, with 
enrollment starting in January 2023. The study will be 
conducted across 20 countries (16). 

When facing O-BCS accurate localization of tumor 
bed, detailed specimen orientation and clear marking of 
lumpectomy cavity are important factors not only for 
surgery success, but also for guiding further procedures 
such as margin re-excision when needed and radiotherapy 
planning (17). In order to reduce positive margins rates 
during oncoplastic procedures some groups propose 
several options to assess intraoperatively margin status, 
such as routine margin shaving or intraoperative specimen 
radiography and gross pathological evaluation to guide 
the need for further tissue resection during index surgery 
(18-20). The most well-established methods for margin 
assessment include gross inspection, frozen section analysis 
(FSA), and imprint cytology (IC). According to one 
systematic review, FSA and IC could reduce reoperation 
rates from 35% to 10% and 11%, respectively (21). 

Radiological methods have shown promising results, 
with numerous studies unanimously demonstrating the 
excellence of IOUS in achieving negative margins, reducing 

Table 1 The search strategy summary

Items Specification

Date of search April 20th, 2023

Databases and other sources searched PubMed-MEDLINE, Embase and Cochrane Database

Search terms used “Oncoplastic surgery”, “breast conservative surgery”

Timeframe January 1985 to March 2023

Inclusion criteria
Reviews, systematic reviews, prospective and retrospective studies, case reports published in 
English

Selection process Selection was independently carried out by the authors
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resection tissue volume, and improving overall aesthetic 
results and patient satisfaction (22). 

Regarding the use of mammography, the reported 
sensitivity of specimen mammography for intraoperative 
margin assessment ranged from 20.6% to 45.45% (23). 
According to the authors, mammography would be 
highly useful in cases that radiologically present as 
microcalcifications.

An emerging trend involves the participation of artificial 
intelligence (AI) during image identification. Novel 
techniques provide alternative approaches to evaluating 
margins during surgery and include radiofrequency 
spectroscopy, bio-impedance spectroscopy, and optical 
coherence tomography (OCT). There are also preliminary 
studies involving the use of drugs to modify and make 
lesions visible, such as studies including EC17 and 
trastuzumab, or 18F-fluorodeoxyglucose (18F-FDG) used 
for specimen positron emission tomography-computed 
tomography (PET-CT).

Nevertheless, BCS for ductal carcinoma in situ (DCIS) 
and BCS after neo-adjuvant chemotherapy pose significant 
challenges in achieving negative margins.

“Negative margins” is currently considered as no ink on the 
tumor when we are referring to infiltrating breast carcinoma, 
as indicated by the NCCN guidelines (10). However, 
distinctions arise in cases of DCIS, where margins of at least 
2 mm are linked to a decreased risk of ipsilateral breast tumor 
recurrence (24). While oncoplastic level II resections in high-
risk breast cancer patients enhance margin width, they do 
not correlate with lower rates of LR. Interestingly, the use 
of oncoplastic level II techniques significantly reduces the 
number of re-excisions attributed to R1 (25). 

In De la Cruz’s systematic review (26), the rate of positive 
margins in oncoplastic surgery varied widely (0–39.7%), 
given that the assessment of positive margins is highly 
heterogeneous. Eleven studies reported specific margins 
for 1,455 patients. Among these patients, 143 (9.8%) were 
classified as having positive margins, of which 113 (7.8%) 
had ink on the tumor. 

The problem lies in cases of oncoplastic surgery with 
involved margins and the oncological safety of margin re-
excision. According to the authors, we believe that margin 
re-excision is feasible even if there has been glandular 
mobilization. To achieve this, it’s important to mark both 
the tumor bed and the surgical field with clips, ensure 
good communication between the pathologist and the 
surgeon, and ensure concordance between imaging results 
and pathological findings. It won’t be the same a margin in 

focal contact as it would be for several involved margins or 
multifocal/multicentric lesions. If possible, it is advisable 
that the same surgeon performs both surgeries. One must 
be realistic when considering the possibility of margin re-
excision to avoid false reassurance.

In some cases, patients with positive margins after O-BCS 
will proceed to mastectomy. Nevertheless, there is a great 
discrepancy in mastectomy conversion rates after upfront 
O-BCS in the literature for involved margins, ranging from 
12.5% to 100% (15,27-31). Despite this fact, mastectomy 
is not always necessary when managing a positive margin 
after O-BCS. In a retrospective study where 649 patients 
underwent oncoplastic Wise pattern reduction, 95% 
were successfully managed with margin re-excision while 
maintaining breast-conserving therapy. There was only 
one in-breast recurrence in this case series (32). The use 
of magnetic resonance imaging (MRI), which enhances 
lesion detection sensitivity, could potentially increase the 
mastectomy rate. Additionally, it has not been demonstrated 
that the use of MRI increases the risk of involved margins.

In summary, despite great volume displacement resulting 
during oncoplastic procedures, re-excision for margin 
clearance is possible as long as margin involvement is focal 
in pathological specimen. Otherwise, when facing multiple 
margins affection ensuring new clear margins would be 
challenging and a mastectomy should be offered.

Mastectomy reduction rate: extreme oncoplasty 
[neoadjuvant chemotherapy (NAC) and DCIS]

Oncoplastic surgery is extending the role of BCS to an 
increasing number of patients who are candidates for 
mastectomy. This new approach includes patients with 
locally advanced breast cancer tumors larger than 5 cm 
at presentation, multifocal and multicentric disease and 
intraductal carcinoma with extensive involvement. Silverstein 
et al. was the first to introduce the term extreme oncoplastic 
(EO) to describe breast cancer patient candidates for BCS for 
which most physicians would performs a mastectomy (33).  
Trying to get a more adjusted definition of EO-BCS, we 
must push Clough et al.’s classification beyond level 2,  
were breast volume excision greater than 50% or skin 
replacement would be needed to achieve free margins tumor 
excision (34). In these cases, we should consider volume 
displacement techniques to reconstruct partial breast defect 
using mammoplasty techniques including local glandular 
tissue advancement flaps, mastopexy, and reduction 
mammoplasty or volume replacement procedures, including 
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autologous flaps designed to reconstruct a new breast after 
resection, such as chest wall perforator flaps (CWPFs), 
among which are the lateral intercostal artery perforator 
(LICAP), lateral thoracic artery perforator (LTAP), a 
combined flap, and anterior intercostal artery perforator/
medial intercostal artery perforator (AICAP)/(MICAP).

These extreme procedures should also be considered 
even in the neoadjuvant setting for tumors that did not 
shrink optimally after NAC or in the presence of extensive 
intraductal disease. NAC was initially introduced for 
patients with large breast cancer to downsize the tumor 
in an attempt to allow breast conservation for patients 
who would have been treated by mastectomy. Van la Parra 
et al. (35), showed that EO-BCS can further extend the 
indications for breast conservation after NAC, providing 
equal local control to those tumors that did respond 
optimally and underwent S-BCS, and similar to smaller 
cancers that did not undergo NAC.

Because of the great amount of breast resection carried 
out during EO procedures, immediate or delayed breast 
symmetrization should be offered when considering patients 
for O-BCS, especially in EO procedures definition. The 
ideal timing for symmetrization is not clear and remains 
controversial. Some authors argue that it should occur after 
index breast surgery and the administration of adjuvant 
radiotherapy, as longitudinal changes due to radiotherapy 
can affect the final outcome. However, predicting these 
changes can be challenging (36).

Other authors (37,38) believe that contralateral 
symmetrization could be performed at the time of O-BCS 
in carefully selected patients without significantly increasing 
the risk of complications or delaying adjuvant radiation 
therapy. Also delayed symmetrization in BCS resulted 
in an additional cost when compared with immediate 
bilateral mammoplasty. In this context, it is relevant to 
address the availability of operating theaters, as this surgical 
intervention aims to achieve aesthetic symmetry. In some 
countries, there is a significant limitation in terms of access 
to operating theaters and adequately trained medical staff, 
which can prevent or hinder the execution of contralateral 
symmetrization procedures.

EO is an excellent alternative to mastectomy since locally 
advanced tumors are most of breast cancer candidates for 
oncoplastic procedures requiring radiation therapy anyway. 
Radiotherapy after conservative surgery will offer kinder 
results than mastectomy with implant reconstruction 
followed by mastectomy chest wall irradiation in term of 
QoL, cosmetic results and healthcare costs (39,40). 

Complications

The Clavien Dindo Classification assesses the severity grade 
of postoperative complications in breast surgery on a scale 
from 1 to 5. Grades 1–2 represent minor complications 
(requiring no treatment or only pharmacological treatment), 
Grades 3–4 signify major morbidity (requiring surgical 
treatment and involving life-threatening complications), 
and Grade 5 is associated with postoperative death (41). 

Complication rates for oncoplastic procedures reported 
in most studies are relatively high (range, 16–30%) 
(14,20,29,42) although there are also a few studies in large 
populations reporting lower complications rates (8–10%) 
(13,15). O-BCS and EO inherently involve greater technical 
complexity and are associated with glandular tissue 
mobilization that may entail a higher risk of fat necrosis and 
complications compared to S-BCS (43). According to Nizet 
et al., size resection was the only factor associated with 
postoperative complications, confirming that complexity of 
O-BCS is linked to postoperative complications risk (44). 

Fat necrosis and wound dehiscence, ranging from 0.9% 
to 6% (45,46), are uncommon yet challenging complications 
of oncoplastic procedures. It is important to emphasize 
that while these issues are indeed associated with technical 
flaws, patient-related risk factors have been identified as 
significant influences on wound healing, underscoring the 
necessity for careful patient selection. This consideration 
aligns with findings demonstrating that high-volume 
oncoplastic BCS is an independent risk factor for delayed 
wound healing (47,48).

Extreme fine dissection of glandular flaps and excessive 
suture tension in wound predispose to their appearance. 
Thus, adjuvant treatments administrations will be delayed 
until wound closure is settled, which may result in prognosis 
impairment. On the other hand, although fat necrosis 
is usually asymptomatic it is and evolving complication 
enhanced by radiation therapy (45,46).

Cosmetic sequelae (CS) should also be considered 
when analyzing oncoplastic results, since it usually arises 
during the first 5 years after surgery and affect up to 17% 
of oncoplastic procedures. Acea-Nebril et al. proved in a 
multivariate analysis that CS were significant related to 
complexity of oncoplastic procedure [odds ratio (OR) 2.605; 
95% CI: 1.623–4.181; P<0.01] and clinical postoperative 
complications (OR 4.626; 95% CI: 2.719–7.868; P<0.01), 
especially fat necrosis and hematoma (49).

Finally, increase in postoperative complication rate 
derived from oncoplastic procedures is an issue of great 
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concern, because it may cause delay in adjuvant treatments 
administration. The Cochrane review by Nanda et al. 
suggests that the time to adjuvant therapy may be increased, 
specifically in the case of adjuvant radiotherapy, when 
utilizing O-BCS as opposed to S-BCS. This potential 
extension in time could be attributed to delays arising 
from complications. The delay in adjuvant radiotherapy is 
estimated to range between 7.21 and 12.1 days, which could 
hold clinical significance (11). 

Skilled and trained surgeons in oncoplastic techniques 
are needed in present and future breast cancer units in 
order to reduce technical failures. Accurate selection of 
both, patients who are candidate for O-BCS and selective 
mammoplasty techniques adapted to each individual 
situation is essential to improve oncoplastic complications 
rate (34).

QoL outcomes

QoL is a multidimensional concept with challenging 
evaluating issues. QoL usually includes traditional outcomes 
such as survival, efficacy, and safety, but they do not provide 
a complete picture, thus assessing well-being emotional 
perception component, patients’ preferences, goals, and 
personal satisfaction are also crucial. These aspects are 
related to different aspects of life, such as physical and 
mental health, social relationships, and economic status.

O-BCS is often considered to have a positive impact 
on patient’s QoL outcomes, as it can provide better 
cosmetic results and a lower risk of sequelae compared to 
mastectomy (50). However, the specific impact can vary for 
each individual and may depend on various factors such as 
tumor size and location, patient’s overall health, and type 
of treatment received after surgery. Evidence is required 
to assess whether high-volume O-BCS, which entails a 
heightened risk of complications but potentially a lower rate 
of re-excisions, may impact QoL.

Patient-reported outcome measures (PROMs) are 
assessments of health status, function, or symptoms directly 
reported by patients, rather than observed or recorded by 
clinicians. These measures provide valuable information on 
patient’s perspective and can complement traditional clinical 
measures. PROMs have become increasingly important in 
breast surgery evaluation, as they allow patients to provide 
feedback on their outcomes and help to identify areas for 
improvement in care delivery. One of the most widely used 
tools to evaluated QoL is BREAST-Q (51), a validated and 
specific test, translated into many languages, which includes 

physical, psychosocial, sexual and satisfaction questions. 
BREAST-Q has become the gold standard PROMs 
instrument for breast surgery.

There are other PROMs used to assess outcomes in 
breast surgery, including European Organization for 
Research and Treatment of Cancer (EORTC) QLQ-C30, 
the EORTC QLQ-BR23 and QLQ-BR45 questionnaires, 
The Functional Assessment of Cancer Therapy-Breast 
(FACT-B) or MD Anderson Symptom Inventory module 
specific to breast cancer (MDASI-Br) (52-55).

Currently, the COSMAM study is being conducted 
at a single-center in the Netherlands. This prospective 
study aims to evaluate the QoL and cosmetic outcomes in 
patients undergoing standard lumpectomy versus level I or 
II O-BCS (56). 

Aesthetic results

Achieving good cosmetic result is one of the factors which 
is proportional and directly linked to QoL (57). Evaluation 
of aesthetic results can be subjective, based mainly on 
patient’s self-assessment or evaluation by a single or panel 
of observers. It can also be objective, using tools like Breast 
Symmetry Index (BSI) or Breast Cancer Conservation 
Treatment cosmetic results software (BCCT.core) which 
measure symmetry and proportion in postoperative 
photographs (58,59). 

Three-dimensional surface imaging (3D-SI) is being 
marketed as a tool in aesthetic breast surgery, and it has 
recently also been studied in the objective evaluation of 
cosmetic outcome of oncological procedures and have 
the potential to assist in pre-operative planning (60,61). 
Efforts are ongoing to develop objective measures for this 
subjective concept.

When comparing O-BCS to standard breast surgical 
techniques, O-BCS volume displacement procedures had 
significantly better aesthetic outcomes than conventional 
BCS, either if objective methods (breast retraction 
assessment) and subjective methods (panel assessment) 
are used in evaluation, as well as when body image 
questionnaires are available (62). 

It is crucial to note that tumor size and location play a 
significant role. For larger primary tumors in cosmetically 
sensitive zones of the breast, O-BCS is likely to result in 
significantly improved aesthetic outcomes when compared 
to S-BCS.

In two studies including over 120 patients with unilateral 
O-BCS, BREAST-Q “Satisfaction with their breast” 
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median score was reported between 65–74/100, and factors 
associated with a score below median value were axillary 
clearance (OR 2.46, 95% CI: 1.09–5.56), NAC (OR 3.26, 
95% CI: 1.15–9.24), and low breast density (OR 2.32, 95% 
CI: 1.02–5.29). It is remarkable that only 11% of these 
patients were interested in contralateral surgery (63,64). 
Similar results regarding breast symmetry where reported 
by de Oliveira-Junior et al. in a series where contralateral 
surgery for symmetrization was not associated with high 
patient satisfaction (65).

When compared with mastectomy, a literature review 
showed significantly higher scores in BREAST-Q 
questionnaire in O-BCS, regardless of the type of the 
reconstruction performed after mastectomy (66). 

When analyzing QoL results according to oncoplastic 
technique used, volume displacement techniques reported 
significantly higher scores for “physical well-being of the 
chest” than patients who underwent volume replacement. 
Also, patients without complications had significantly higher 
scores in “satisfaction with the breast” and “satisfaction 
with information about the surgery” domains compared to 
patients with complications (64).

Sexual well-being

Breast cancer survivors have the highest rates of lost 
disability-adjusted life years (DALYs) among all types 
of cancer and often experience high rates of sexual 
dysfunction (SD) as well, which can persist for years and 
significantly impact their QoL (67). SD rates among breast 
cancer survivors can range from 60–90% (68-72). It is a 
multifactorial entity severely influenced by the secondary 
effects of treatments and the psychological impact of 
presenting the disease itself. Breast cancer survivors often 
report various symptoms of SD, including difficulties with 
arousal or excitation, decreased sexual desire, insufficient 
lubrication, and penetration pain. These symptoms can 
have a profound impact on sexual function.

Surgery causes a direct disruption in body image. This 
alteration is magnified by the fact that breasts, apart from 
being one of the key erogenous parts of the female body, are 
considered to be symbols of sexuality and sexual identity. 
The section on sexual well-being in the BREAST-Q 
questionnaire has been reported to receive lower scores 
compared to other sections in many studies.

Some studies suggest that BCS with radiotherapy can 
lead to clinically meaningful improvements in psychosocial 
and sexual well-being for women with early breast cancer, 

compared to those who underwent mastectomy with 
reconstruction (73).

A systematic review found that women who underwent 
O-BCS had better sexual well-being and residual skin 
sensitivity compared to those who underwent mastectomy, 
despite the type of reconstruction (74). These findings 
suggest that preserving the breast tissue and improving 
breast appearance through oncoplastic techniques can 
have a positive impact on sexual well-being for breast 
cancer survivors (75). However, it is important to note that 
individual experiences may vary and additional support may 
still be needed.

Psychological well-being

There are two components as main cornerstones of 
psychological well-being: the cognitive component, which 
refers to global judgments about life satisfaction; and the 
affective component, which refers to feelings about life 
experiences and the roles a person holds. Both components 
are important for overall psychological well-being and 
contribute to successful social functioning (76).

Patient’s perception of preoperative information and 
the opportunity to participate in decision-making are 
crucial factors in determining satisfaction with diagnostic-
therapeutic process. Patients who feel involved and well-
informed during the process are more likely to have positive 
outcomes and be satisfied with the results. This is why it is 
essential for healthcare providers to settle effective and clear 
communicative pathways with their patients, listen to their 
concerns and preferences, and involve them in the decision-
making process as much as possible (77). 

Surgical removal of gross part of breast tissue can result 
in visible scars, deformities, or asymmetry, which can have 
a negative impact on mental health, including anxiety, 
depression, body image issues, and difficulties with sexual 
intimacy. Postoperative recovery and its sequelae are 
involved in QoL, however other subjective factors such 
as the aesthetic result and changes in physical appearance 
play an important role for a large part of the patients. Also, 
undergoing multiple interventions for cancer treatment may 
have a significant impact on a person’s daily life and overall 
health perception. It can lead to chronic distress and make 
it difficult for them to return to their normal routine (78).

Research in the field of literature indicates that patients 
tend to experience improved physical and psychological 
health when oncoplastic surgery techniques are employed, 
as opposed to undergoing mastectomy with or without 
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reconstruction (79). Additionally, the average psychosocial 
well-being score in the BREAST-Q questionnaire is notably 
higher in patients who undergo O-BCS when compared 
to those who opt for simple S-BCS alone (41.94±5.78 
versus 38.02±7.21; with a statistically significant P value of 
<0.0001) (80). 

Current implementation of oncoplasty

Standardization and evaluation of oncoplastic techniques

Several O-BCS classifications have been proposed to 
create homogeneity, decrease complexity, and form a basic 
lexicon for patients, surgeons, trainees, and educators 
for worldwide standardization. Currently, the most used 
classification divides the techniques into two groups: 
volume displacement procedures and volume replacement 
interventions.

Clough et al. (34) classified oncoplastic surgical 
techniques based on the breast volume to be resected and 
the quadrant of the tumor located serving to standardize 
O-BCS to adopt in routine clinical practice. They included 
only volume displacement techniques denoted up to 20% of 
the breast volume to be resected as level I and 20–50% of 
the volume to be resected as level II techniques.

In 2019, the American Society of Breast Surgeons 
(ASBrS) performed a comprehensive literature search and 
created a consensus definition and classification based on 
30 articles defining oncoplastic surgery (81), using the 
Preferred Reporting Items for Systematic Reviews and 
Meta-Analyses (PRISMA) guidelines (Figure 1).

When considering cancer surgery outcomes, case-
adjusted improvements in long-term survival probably 
represent the best measure of performance. But today, 
demand in breast surgery has increased, being essential the 
aesthetic results and QoL outcomes. 

Future of quality improvement and standardization is 
only possible by conceptualization of value through quality 
indicators (82). It is currently recommended to carry out 
systematically questionnaires that can serve as tools to assess 
QoL and cosmetic results, as well as a registry of morbidity, 
complications and post-surgical sequelae in prospective 
trials. It is also essential to take images before surgery and 
during follow-up to acquire scientific evidence and evaluate 
aesthetic results of oncoplastic procedures. Photographic 
documentation of patients before and after surgery is 
an important standard for clinical routine practice, as 
recommended by the panel in the first international 

consensus conference on standardization of oncoplastic 
surgery in 2017 (83).

Aesthetic results in breast surgery are dynamics, 
influenced by physical changes such as weight change or 
aging, as well as others factors derived from treatments, 
such as radiotherapy. Times and periodicity for iconography 
acquisition and storage should be standardized, requiring 
a baseline image, before radiotherapy, 1 year after 
radiotherapy and 5 and 10 years after surgery (84). 
Unfortunately, the major issue about O-BCS outcomes 
is the absence of standardized quantitative evaluation 
measures to permit comparative research and to access 
high level of evidence which is a must to create applicable 
guidelines.

A review published in 2021 by a panel of experts utilized 
the GRADE system to analyze published data. Despite 
certain areas of controversy, approximately one-third (36%) 
of the panel members strongly recommended O-BCS (85). 

Patient expectations play a crucial role in the overall 
success and satisfaction with any medical procedure, 
particularly in the field of breast surgery. In the absence 
of clear communication and alignment of expectations 
between patients and surgeons, there is a growing challenge 
leading to increased rates of litigation related to breast 
surgery in various countries. Addressing and managing 
patient expectations should be considered a key component 
in the comprehensive evaluation and standardization 
of oncoplastic techniques to ensure not only medical 
success but also patient contentment and reduced legal 
repercussions.

Learning curve in oncoplastic techniques and training

Historically, breast surgery was quite simple, all women 
were treated with mastectomy and axillary clearance without 
reconstruction, and it was performed by gynecologist and 
general surgeons who had finished their residency training 
programs with mixed contents. Modern breast surgery 
is now highly complex and such limited training is not 
adequate for actual standard of care.

When learning a new procedure, performance tends 
to improve with experience, and graphically plotting 
performance against experience produces a learning curve. 
The origins of this concept derive from aviation and 
industry, but it has been transferred to different areas of 
medical practice (86). 

Trainees have to explore their learning process. The 
use of simulation and virtual reality can offer several 
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advantages, such as providing a safe and controlled 
environment for surgeons to practice and refine their skills. 
These simulations can help train and educate medical 
professionals without exposing patients to unnecessary risks. 
It’s essential for researchers and practitioners in the field of 
breast surgery to consider and incorporate these innovative 
training tools and methodologies into their practice to 
enhance surgical skills and patient safety. 

The advantage of having an organized breast unit with 
trained professionals and in training in oncological and 
reconstructive surgery techniques made possible to develop 
these procedures and obtain good results. The role of the 
breast surgeon mainly consists in proposing the optimal 
surgical treatment without compromising further adjuvant 
treatments. Plastic surgeons may be unavailable or not 
involved in breast cancer management, so it is mandatory 
that breast surgeons be trained and skilled in O-BCS 
techniques to provide the optimal quality of care (87).

It is important to point out that in all new surgical 
techniques the key relies on the cases needed to learn how 
to do the procedure and how it will be evaluated. Defining 
a number of procedures that are needed to reach a certain 
level of safety can be helpful for educational purposes. 
During surgical training, new skills and competences 
need to be acquired safely without compromising patient 
safety. Once the procedure is successfully performed then 
it is necessary to identify quality measures that evaluate 
outcomes and opportunities to improve the technique 
with appropriate feedback. The constant maintenance of 

the learning curve is necessary, especially in oncoplastic 
techniques of level 2 and 3 which represent a higher level of 
complexity.

Currently we do not have enough evidence about 
learning curve of O-BCS, but it has been studied in other 
surgical techniques of breast surgery that can guide us 
about the process. In a prospective study where learning 
curve of IOUS in BCS was evaluated, it was concluded 
that 11 cases were sufficient to acquire skills to perform 
the technique (88). Krekel et al. establish that the learning 
curve for this type of surgery would be two cases to 
obtain the basic concepts and skills and eight procedures 
to perform autonomously (89). A systematic review that 
included 29 studies focused on the learning curve of plastic 
surgery (including mastectomy, non-free flap and free flap 
reconstruction) did not allow pooling of the data because 
of heterogeneity, but improvement was demonstrated in 
operation time, success and complication rate with surgeon 
experience, and the plateau of the learning curve was 
reached after 45 to 100 cases (90). About endoscopic total 
mastectomy, it is described a plateau at 30 to 50 endoscopic 
total mastectomy procedures (91). Other authors reported 
learning curves in time, which are more prolonged, such as 
8–12 years of experience on mammoplasty (92,93). 

Despite these publications, the medical community has 
been moving away from using the number of repetitions or 
cases as the sole benchmark for proficiency and competence. 
Instead, there is a growing emphasis on establishing 
objective, expert-derived benchmarks that are based on 
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a deeper understanding of the skills and competencies 
required in a particular medical procedure.

In USA breast surgery is a subspecialty with available 
fellowships. However, in Europe O-BCS techniques are 
performed by gynecologists, general or plastic surgeons 
who became breast surgeons after adequate training and 
experience, but at present is not a recognized subspecialty. 
To overcome this regulation difficulty, the European Breast 
Surgical Oncology (BRESO) initiated a pan-European 
curriculum for completely trained breast surgeons and 
proposes that all surgeons practicing in Europe should be 
certified, by means of undertaking high level training either 
within their residency (if available) or by means of approved 
specialist fellowships, which includes O-BCS (94). The 
Association of Breast Surgery (2) in the UK is a professional 
organization dedicated to promoting the highest standards 
in breast surgery. They provide education, training, and 
support for healthcare professionals involved in breast 
surgery.

Limitations

The literature included diverse study designs, ranging from 
case reports to prospective studies, leading to variability 
in the level of evidence and potential biases. Several 
studies had relatively small sample sizes, which may limit 
the generalizability of findings and the ability to detect 
significant differences or trends. The absence of RCTs 
in some areas of oncoplastic surgery limits the ability 
to establish causal relationships and ascertain the true 
effectiveness of specific interventions.

Future research should prioritize prospective studies with 
extended follow-up periods to better understand the long-
term oncological and cosmetic outcomes of oncoplastic 
surgery. Research should aim for standardized reporting 
of outcomes and methodologies, facilitating more robust 
meta-analyses and systematic reviews.

Conclusions

O-BCS should be offered as a possible therapeutic option 
in every breast cancer unit world-wide, since evidence 
support its oncological safety and reports better QoL and 
well-being compared to S-BCS and mastectomy. In order 
to improve surgical results and avoid complications derived 
from increasingly complex oncoplastic procedures, only 
skilled and trained surgeons should be allowed to perform 
type 2 or 3 O-BCS. Simultaneously, it is breast surgeons’ 

responsibility to deal with scientific societies to finally 
certify continuing educational training in oncoplastic 
techniques. 
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