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ABSTRACT

Breast-conserving treatment was established as an oncologically safe procedure for breast cancer. However, the cosmetic outcomes 

of breast-conserving treatments are often unsatisfactory. In this scenario, oncoplastic breast-conserving surgery incorporated 

plastic surgery concepts and techniques into the oncological treatment in order to ensure better cosmesis, thus increasing the 

indications for breast-conserving treatment. At the same time, oncoplastic breast-conserving surgery is usually presented as a 

generic term, which should be evaluated taking many aspects into account: indication, patient selection, the surgery itself, cosmetic 

quality, and quality of life — data that are still scarce in the literature. 
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INTRODUCTION
The surgical treatment of breast cancer is one of the only onco-
logical areas in which other people besides the patient will judge 
the cosmetic outcome in the same way the oncologic result is 
assessed. The woman will have her breasts evaluated by radio-
therapists, radiologists, gynecologists, mammography techni-
cians, among others. Thus, we cannot address breast cancer 
surgery without its associated esthetic criterion1.

For many years, radical mastectomy was the only surgical 
treatment offered for breast cancer. However, when Fisher et al. 
compared mastectomy, lumpectomy, and lumpectomy followed by 
breast radiotherapy in a randomized trial, they found no signifi-
cant differences regarding disease-free survival, distant-disease-
free survival, or overall survival among the 3 groups, even after 
20 years of follow-up2. Likewise, between 1973 and 1980, Umberto 
Veronesi compared quadrantectomy associated with radiother-
apy and mastectomy, and, once again, the results overlapped3. 

With the establishment of breast-conserving treatment (BCT) 
associated with the increase in early diagnosis, the advance in sys-
temic therapies, and the consequent increase in patient survival, the 
analysis of surgical treatment transcended purely oncologic issues4. 

Surgeons started to look into improving the cosmetic quality of 
the procedure. After all, up to 30% of patients submitted to quadran-
tectomy need late reconstruction due to unsatisfactory esthetic 

outcomes5. Thus, oncoplastic breast-conserving surgery (OBCS) 
emerges to improve the cosmetic results of breast cancer surger-
ies. OBCS is usually presented as a generic term, involving proce-
dures associated with both BCT and reconstruction after mastec-
tomy. Nonetheless, it should be contextualized in each analysis and 
evaluated based on many aspects: indication, patient selection, the 
surgery itself, cosmetic quality, and quality of life (QoL) (Figure 1)6.

Figure 2 illustrates the results between symmetry (Figures 2A 
and 2C) and bilateral surgery (Figures 2C and 2D), traditional surgery 
(Figure 2A and 2B) and OBCS (Figures 2C–2D), in addition to impor-
tant breast tissue changes after radiotherapy, such as skin edema 
and fibrosis (Figure 2B), justifying the discussion on the subject. 

ONCOPLASTIC BREAST-CONSERVING 
SURGERY
From an oncological point of view, OBCS allows initial candi-
dates for radical treatment to receive conservative treatment. 
It enables large resections, with possible wider margins, which 
could lead to lower rates of positive margins without compro-
mising esthetic results6. Many initial contraindications for 
BCT have become relative after OBCS, such as tumors larger 
than 5 cm and local skin infiltration, provided the margins 
are satisfactory and the breast volume allows the procedure. 
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However, long-term follow-up data on recurrence, cosmetic 
results, or QoL are scarce4.

Most published series evaluates the OBCS applicability 
to tumors that require a small surgical resection due to their 
reduced size. Silverstein et al. described the term “extreme onco-
plasty” for cases with an initial indication for mastectomy, but 
that were submitted to OBCS. After assessing 66 patients with 
tumors whose mean size was 77 mm, they found similar recur-
rence to that of patients with small tumors7.

Another factor contributing to a higher indication of BCT 
was the neoadjuvant chemotherapy for breast cancer, even in the 
presence of locally advanced tumors. Nevertheless, a good cos-
metic result after surgery is expected by this group of patients. 
Thus, OBCS has achieved good cosmetic results even in more 

extensive resections of locally advanced carcinomas, representing 
a satisfactory option to avoid radical surgery, whose morbidity 
is higher8. Vieira et al. conducted a matched case-control study 
with a mean follow-up of 67.1 months, revealing that patients 
with locally advanced tumors submitted to neoadjuvant che-
motherapy and OBCS showed no difference regarding local and 
locoregional recurrence and overall survival compared to BCT4. 

Any patient eligible for breast-conserving surgery, with 
appropriate size and ptosis in relation to tumor size, should be 
considered a candidate for OBCS9,10. However, the selection of 
patients submitted to these procedures shows an important 
bias. They tend to be performed in young11 and more educated 
patients, who might demand a better cosmetic result4. 

Several observational studies have evidenced the associa-
tion between OBCS and lower rates of positive surgical margins. 
A recent meta-analysis by Losken et al. indicated that OBCS 
could halve the rate of positive margins (12% vs. 21%, p<0.0001)12. 
Consequently, it might reduce the rate of surgical re-excision, as 
shown by Down et al. (5.4% vs. 28.9%, p=0.002)13. Another meta-
analysis involving 18 studies found no significant difference con-
cerning reoperation between the OBCS and BCT groups after 
adjustment for publication bias11. 

Based on the assumption that the oncological safety of OBCS 
should be similar to that of standard treatment14, Rietjens et al., 
in 74 months of follow-up, detected 8.4% recurrence in patients 
with pT2-3 tumors submitted to OBCS, whereas pT1 patients had 
no recurrence15. Another study identified local recurrence of 4.3% 
in OBCS and 3.7% in BCT16. Clough et al. found a 5-year cumula-
tive incidence of 2.2%, 1.1%, and 12.4% for local, locoregional, and 
distant recurrence, respectively17. We emphasize that tumors are 
approximately 3 cm in size in most series that evaluate OBCS4,17. 

A meta-analysis including 11 studies compared the onco-
logic results between BCT and OBCS, with a total of 3,789 cases 
(2,691 patients in the BCT group and 1,098 in the OBCS group) 
without significant difference between pathological staging, 
and found that local and distant recurrence rates were similar 
in both groups. Overall survival data also revealed non-inferior 
effects of OBCS compared to BCT18.

In a meta-analysis involving 18,103 patients with mean fol-
low-up time ranging from 1.5 to 9.2 years, Kosasih et al. found 
no significant difference between BCT, OBCS, and mastectomy 
(relative risk — RR = 0.861; 95% confidence interval — 95%CI 
0.640–1.160; p=0.296) regarding recurrence11. 

The comparison between BCT and OBCS in 8,659 patients 
(3,165 in the OBCS group and 5,494 in the BCT group) showed 
that the surgical specimen weight and the tumor size were 
higher in the oncoplastic group (2.7 vs. 1.2 cm), which also pre-
sented significantly lower positive margins and re-excision rates. 
Nonetheless, local recurrence was 4.2% in the OBCS group and 
7% in the BCT group (p<0.0001), although follow-up was longer 
in the BCT group (64 vs. 37 months)12.

OBCS: oncoplastic breast-conserving surgery; BCT: breast-conserving treatment.
Source: adapted from Oliveira-Junior et al. with authorization6.

Figure 1. Outcomes involved in oncoplastic breast-conser-
ving surgery. 
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SURGICAL TECHNIQUES AND STRATEGIES
OBCS incorporated plastic surgery concepts and techniques 
into the surgical treatment of breast cancer, becoming asso-
ciated with the excision of breast parenchyma and the simul-
taneous reconstruction/reshaping of the defect in order to 
avoid local deformities. Therefore, a variety of techniques 
can be performed in BCT, extending its indications. In addi-
tion, by reducing the parenchyma, oncoplastic techniques 
promote the effectiveness of radiotherapy in the remaining 
tissue, with dose homogeneity and acceptably low compli-
cation rates19,20. 

In our field, Andrade Urban developed a classification based 
on technical skills to improve the training of surgeons. It con-
sists of three distinct skills: 
• Class I covers glandular mobilization and reshaping, without 

requiring specific surgical training; 
• Class II demands specific training because it involves skills 

related to breast reconstruction with implants, mastoplasty, 
and mastopexy, usually bilateral for symmetrization; 

• Class III encompasses autologous flaps or a combination of 
techniques, requiring specific training21. 

Other classifications for oncoplastic procedures have been 
proposed. The one by Clough et al. divides the technique into two 
levels, based on the complexity of the procedure. “Level 1” tech-
niques are based on glandular mobilization and repositioning 
of the nipple-areola complex, with less than 20% of the breast 
volume resected. Those classified as “level 2” involve resections 
ranging from 20% to 50% of the breast volume and are divided 
into volume repositioning techniques (therapeutic mammo-
plasty) and volume replacement techniques (fascia or myocu-
taneous flaps), associated or not with contralateral mammo-
plasty8,22. The American Society of Breast Surgeons, in consensus, 
also opted for this definition and classification system of OBCS 
based on anatomy and volume, as it applies to most techniques 
described in the literature. However, the classification should act 
as a practical guideline for surgeons rather than a strict rule, as 
underlined by the committee23. 

Figure 2. Breast-conserving treatment. (A) Symmetry and conservative treatment on the right breast; (B) asymmetry and conserva-
tive treatment on the left breast; (C) good symmetry in conservative treatment and symmetrization (D) asymmetry in conservative 
treatment with oncoplastic technique — plug flap — and symmetrization.
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Training schools have divergences as to OBCS classifi-
cation. In the “First International Consensus Conference on 
Standardization of Oncoplastic Breast Conserving Surgery”, 
experts, mostly Europeans, voted to adopt the Clough classifi-
cation as the standard for clinical practice (indication, planning, 
and performance of the procedure)24. Nonetheless, for billing pur-
poses, the consensus was to use the classification by Hoffmann 
et al.25, which is based on the complexity of the breast surgical 
procedure, whether oncologic, oncoplastic, or reconstructive. 
Still, they disagreed on which classification should be recom-
mended as the best standard for clinical research24. 

Weber et al. proposed nomenclature and algorithms to help 
surgeons standardize the ideal OBCS procedure. The procedures 
were classified as conventional tumorectomy (glandular reap-
proximation and direct closure of the surgical wound), masto-
pexy (non-oncological skin resection and nipple repositioning, 
with or without pedicles), oncoplastic tumorectomy (glandular 
reshaping and volume replacement), and oncoplastic reduction 
mammoplasty (non-oncological breast reduction, with reposi-
tioning of the nipple-areola complex through pedicles). The two 
proposed algorithms — indication and reconstruction — are tar-
geted at surgical planning according to breast size and shape, 
tumor size and location, vascular supply to suggest flaps, glandular 
reshaping, and specific pedicles to replace the resected volume26. 

Regardless of the classification adopted, conservative treat-
ment involves class I and II procedures, favoring the training of 
mastologists and the development of centers directed at this 
training in Brazil27. 

Whether OBCS falls within the competence of the mastolo-
gist, surgical oncologist, or plastic surgeon is debatable. In Brazil, 
similar to other countries, professionals participate cooperatively 
in most cases. Nonetheless, this scenario can differ significantly: 
most women undergoing surgical treatment of breast cancer do 
not have access to reconstruction. Each surgical specialty has 
its usual advantages, but training should be required for OBCS 
to ensure oncological safety and superior cosmetic outcomes21. 

The surgeon must choose the surgical technique taking into 
account the tumor characteristics and the breast morphology, 
besides the developed expertise, not forgetting the patient’s cos-
metic expectations, considering the lack of a single formula for 
the surgery. Breasts vary considerably, resulting in several pos-
sibilities to solve the challenges posed by the tumor4. 

Regarding BCT, given the diversity of procedures, several 
authors have attempted to exemplify them based on breast vol-
ume28, quadrant location22,29, technique selected according to 
algorithms24, variety of techniques30, development of new tech-
niques10,31, and application to extensive surgeries7. Thus, the large 
number of techniques, ranging from small local parenchyma 
reshaping to elaborate resections, made the term OBCS very 
generic, combining various possible surgical outcomes, with dif-
ferent levels of complexity, into a single category. In this respect, 

several techniques are grouped, and given the lack of a standard, 
the literature has room for analyses and comparisons. Moreover, 
the theoretical-practical concept of oncological safety associated 
with the cosmetic result is recent and needs improvement4,10.

Therefore, in BCT, oncoplasty involves care related to onco-
logical treatment versus adequacy of the volume in the affected 
breast associated with the secondary adequacy of the volume 
in the contralateral breast1. Breast-conserving surgery often 
results in breast asymmetry, which is related to worse post-
operative QoL and worse psychosocial functions; after all, the 
cosmetic result has become an important factor in the surgi-
cal treatment of breast cancer32. Women with significant breast 
asymmetry are more prone to a poorer psychosocial status than 
those with small asymmetry33. In order to maintain symmetry, 
many patients are submitted to oncological treatment involving 
OBCS and contralateral symmetrization in the same procedure; 
however, the literature on the subject is scarce, precluding any 
conclusions regarding its actual impact on women.

The ideal timing for contralateral breast surgery is after the 
end of radiotherapy in the index breast, considering the different 
degrees of volume and elasticity loss and of fibrosis. The index 
breast volume will continue to change progressively over the 
years due to the persistent radiation injury. Therefore, the asym-
metry assessment should also consider the treatment duration 
and the moment of symmetrization34.

After learning the long-term effects of radiotherapy and the 
varying degrees of asymmetry, many patients choose to undergo 
symmetrization and oncological treatment simultaneously; 
however, the need for symmetrization lacks criteria. In general, 
the literature has no objective data on the subject, and several 
authors do not describe the symmetrization rate, which should 
be part of studies related to BCT and OBCS34. 

COSMESIS ASSESSMENT
The main objective of breast-conserving surgeries is to have local 
control from an oncological perspective, preserving cosmesis. 
Nevertheless, surgical resection without adequate reshaping of 
the remaining parenchyma allows scarring and fibrosis to reveal, 
after radiotherapy, the unreconstructed cavity, the distortion 
of the nipple-areola complex, and the uniformity of the paren-
chyma distribution, which are factors OBCS has overcome34,35. 

Radiotherapy can cause immediate-to-late alterations, includ-
ing skin depigmentation, telangiectasias, edema, fibrosis, and 
changes in breast sensitivity, varying according to dose, irradiated 
volume, and individual radiosensitivity. In general, combining 
these changes leads to a progressive reduction in breast volume, 
affecting the “time” aspect when evaluating breast cosmesis36. 

OBCS paradigms (oncologic principles associated with plastic 
improvement) are widely adopted; however, the lack of random-
ized data makes breast surgeons accept an increasing number 
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of series26. Tenofsky et al., apud Kosasih et al., when analyzing 
cosmetic satisfaction among patients submitted to OBCS and 
BCT, noted that 13.8% (OBCS group) and 7.1% (BCT group) were 
dissatisfied, although without statistical significance (p=0.191)11. 
In other evaluations, satisfaction with the cosmetic result is higher 
in the OBCS group than in the BCT one (89.5% vs. 82.9%, p<0.001)12. 

The main factors associated with breast asymmetry after BCT 
are age over 60 years, high body mass index, large tumor size, tumors 
located in the central, inner, or lower quadrants, small breast vol-
ume, need for re-excision, breast parenchyma resection greater 
than 100 cm3, and radiation dose heterogeneity34,35. However, in a 
cohort of 1,035 patients, these factors did not negatively influence 
the esthetic result. The study showed that wound infection, pain, 
scar expansion, scars perceptible on palpation, and keloids were 
associated with a lower cosmetic classification37. 

Motivated by asymmetry, many patients undergo recon-
structive procedures. After this procedure, for example, 94.5% of 
patients were satisfied after 1 year and 88.8% after 5 years, while 
19.1% and 6.4% required a second and third surgery, respectively38. 
Of note, the cosmetic result may vary during the post-treatment 
follow-up since the late effects of radiotherapy mentioned above 
and the change in body mass may directly affect the satisfaction 
with cosmesis and breast symmetry.

Given the diversity of the procedures available, many cos-
metic outcomes can be expected after BCT and OBCS. Thus, the 
cosmetic evaluation after breast-conserving procedures is rela-
tive, with poor rater agreement, which can be minimized after 
consensus among them. Nonetheless, this scenario hardly occurs 
in clinical practice39.

Cosmetic results can be assessed with objective and subjec-
tive tools. Subjective methods take into account the analysis of 
professionals involved in the treatment, the patient’s evaluation, 
or domains of QoL questionnaires39-41. In turn, objective methods 
consider the measurement of asymmetry between the treated 
and untreated breast, but there is no universal reference mea-
sure. In this scenario, the Breast Cancer Conservative Treatment 
Cosmetic Results (BCCT.core) software was created to evaluate 
patients submitted to BCT, using symmetry algorithms, with 
results calibrated by European experts, showing a great corre-
lation between them. The results are divided into 4 categories 
(1-excellent, 2-good, 3-fair, 4-poor). This methodology is repro-
ducible and widely used in research42. Nevertheless, the software 
is not available to the general public, with use only in research. 

Regarding the effects of radiotherapy in BCT, the Radiation 
Therapy Oncology Group and the European Organisation for 
Research and Treatment of Cancer (RTOG/EORTC) scale evalu-
ates cutaneous and subcutaneous changes, while the Late Effects 
Normal Tissue Task Force/Subjective, Objective, Management, 
Analytic (LENT/SOMA) scale quantifies telangiectasia, fibrosis, 
edema, ulceration, breast pigmentation changes, lymphedema, 
and breast pain, with scores ranging from 0 to 443. 

The cosmetic results of breast surgery have other forms of 
evaluation44. The Harvard scale, proposed by Harris, initially 
aimed at evaluating cosmesis after radiotherapy, assessing three 
main points: skin changes, breast fibrosis/retraction, and radia-
tion-induced alterations, as well as cosmetic evaluation (excel-
lent, good, fair, and poor)45. The Garbay scale, which evaluates 
the results of patients submitted to breast reconstruction46 and 
was later used for patients undergoing BCT32, analyzes breast 
volume, shape, and height, the inframammary fold, and scar-
ring. It is grouped into four classes and assessed by the numerical 
sum of the results. The scale by Fitoussi et al. categorizes breast 
asymmetry and defines a reconstruction classification for con-
tralateral symmetrization38.

Despite the different classifications, no consensus has been 
reached on how to evaluate breast cosmesis after BCT. When com-
paring BCCT.core with the Harris scale, the results showed a poor 
association (Kappa=0.34)42. In turn, OBCS showed excellent results 
both in the Harris classification and the BCCT.core. Conversely, 
several series presented poor agreement between objective and 
subjective methods and the patient’s self-report (usually the patient 
has a better self-evaluation compared to other methods)32. 

QUALITY OF LIFE
Compared to mastectomy, the benefits of breast-conserving sur-
gery are indisputable, particularly because it ensures feminine 
fulfillment by preserving the normal breast sensation and limiting 
morbidity in relation to reconstruction by autologous implants 
or flaps. These benefits increase when adjuvant radiotherapy is 
administered after mastectomy with reconstruction9. Several 
studies have shown the advantages of OBCS when it comes to 
better cosmetic results and patients’ satisfaction, although con-
tradictory results have also been reported12. 

For the vast majority of surgeons, OBCS is strongly associ-
ated with improved QoL, but combining the cosmetic result and 
its benefits from the patient’s perspective is quite complex12,24. 

With the increase in survival, concern with QoL has become 
routine in oncological treatment for both professionals and patients. 
Some questionnaires assess the general conditions of oncological 
treatment (e.g., European Organisation for Research and Treatment 
of Cancer Core Quality of Life Questionnaire – EORTC QLQ C30, 
Functional Assessment of Cancer Therapy-General – FACT-G), oth-
ers are specific for breast cancer (e.g., EORTC QLQ BR23, Functional 
Assessment of Cancer Therapy-Breast – FACT-B), mastectomy and 
breast reconstruction (MAS, Michigan Breast Reconstruction 
Outcome Study – MBROS, BREAST-Q), and BCT (Breast Cancer 
Treatment Outcome Scale – BCTOS, BREAST-Q)40.

EORTC QLQ-C30 is a general questionnaire for cancer patients. 
It consists of 30 questions divided into 3 dimensions: functional 
scale, symptom scale associated with 6 unique items (dyspnea, 
insomnia, loss of appetite, constipation, diarrhea, and financial 
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difficulties), and overall QoL. Like QLQ-C30, QLQ-BR23 scores 
are converted from 0–100 and follow the same reasoning for 
interpretation. EORTC QLQ-BR23 is a QoL questionnaire spe-
cific to breast cancer patients. Validated in Portuguese, it has 
23 questions divided into 2 dimensions — functional scale and 
symptom scale — and uses a 4-point scale to obtain the score 
(not at all, a little, quite a bit, and very much)47.

Comparing the QoL of 485 patients submitted to BCT, 46 to 
mastectomy with immediate reconstruction, and 87 to mastec-
tomy without reconstruction 1 year after treatment using the QLQ-
C30 and QLQ-BR23 questionnaires, those who underwent BCT and 
immediate reconstruction showed better scores as to social function, 
general function, and body image. At the same time, the compari-
son of these two groups (BCT and reconstruction) presented no dif-
ference regarding objective cosmetic effects, except for body image 
in QLQ-BR2348. Another study used the QLQ-C30 and QLQ-BR23 
questionnaires to assess the QoL of patients submitted to BCT (n=76) 
and to mastectomy without (n=20) and with (n=16) reconstruction. 
The authors identified that those who underwent BCT had better 
body image and were more satisfied than the other groups49.

BCTOS50, aimed at the subjective evaluation of esthetic and 
functional results after BCT, has questions about functional sta-
tus, cosmetic status, breast-specific pain, and edema. It comprises 
22 items — 8 questions related to breast shape and volume, 7 to 
shoulder/arm movement, 4 to arm volume, and 3 to breast pain 
and sensitivity33. These questions are scored from 1 to 4 points — 
1 point meaning no difference between the treated and untreated 
breast or area and 4 points corresponding to a great difference 
between the treated and untreated breast or area. This question-
naire was translated into Brazilian Portuguese and validated41.

BCTOS has proven to be effective in patients submitted to 
conservative treatment associated with radiotherapy50. BCTOS 
cosmetic results were compared with those of BCCT.core with 
high agreement, but patients presented higher rates of cosmetic 
satisfaction in BCTOS than in the software51. 

Another questionnaire developed is the Breast-Q, initially 
designed to evaluate breast surgery52 and used in both plastic 
and reconstructive surgery. It is divided into six domains: sat-
isfaction with breasts, general outcomes, care experience, psy-
chosocial, physical, and sexual well-being. The second version of 
this questionnaire, created to evaluate BCT, has not been trans-
lated into Brazilian Portuguese yet, with few studies using it53. 
The literature has validation studies of the electronic version54 
and for the Japanese population, but not for a Brazilian version. 

International study administering Breast-Q to patients sub-
mitted to mastectomy with and without reconstruction and to 
BCT revealed that the mastectomy with reconstruction group 
had better scores in the sexual well-being domain than the BCT 
and mastectomy without reconstruction groups. However, no 
difference was found in the psychosocial domain55; therefore, 
immediate reconstruction is related to better Breast-Q scores56. 

In the literature, comparing objective results evaluated by 
objective and reproducible QoL instruments has proven to be 
difficult. Exner et al.57 used the Breast Analyzing Tool (BAT) to 
objectively evaluate the breast symmetry of 101 patients submit-
ted to BCT, correlating the results with the QoL measured by the 
Breast Image Scale (BIS) and the EORTC QLQ-BR23. They found 
no direct association between symmetry and the patients’ QoL. 

The level of satisfaction does not necessarily reflect the degree 
of symmetry: women with normal breasts may be dissatisfied 
with them58. In general, QoL studies are not associated with 
objective results, and selection bias might occur when evaluat-
ing patients submitted to OBCS. Despite the apparent similar-
ity between groups, previous choices have been made, leading 
to the selection of younger, better educated, and more inquisi-
tive patients for OBCS. 

By comprising a wide range of oncological and reconstruc-
tive surgical procedures, oncoplastic surgery — with or without 
symmetrization — allows the reduction of both the affected and 
the contralateral breast, which can be performed immediately, 
in stages, or later, with no differences in QoL between groups59. 
We underline that the patient’s analysis of these results requires 
a gold standard, and the current methods can vary considerably 
in both cosmetic and functional evaluation60. 

CONCLUSION
Oncoplastic surgery increased the indications for breast-con-
serving treatment while maintaining oncological safety. As a 
result, OBCS favors breast preservation, increasing female sat-
isfaction, which can positively impact cosmetic and QoL results.
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