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Review Article

Oncoplastic surgery in the treatment of breast cancer: a review of 
evolution and surgical training
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Abstract: Oncoplastic breast surgery (OBS) has undergone significant advancement in recent decades, 
transforming breast cancer (BC) treatment by facilitating increased rates of breast-conserving surgery 
(BCS) through volume displacement techniques and enabling immediate reconstruction via volume 
replacement following mastectomy. This approach has demonstrably improved cosmetic outcomes and 
health-related quality of life metrics for patients undergoing oncological intervention. The progression 
of surgical methodology from Halsted’s radical mastectomy to contemporary oncoplastic techniques 
constitutes a fundamental paradigm shift in surgical approach. Meta-analyses and prospective cohort 
studies have established that oncoplastic techniques maintain oncological safety when compared with 
conventional BCS and mastectomy, demonstrating comparable local recurrence (LR) rates and disease-free 
survival (DFS) outcomes. Multiple classification systems for oncoplastic procedures have been established 
based on quantifiable metrics including percentage of breast volume resected, surgical complexity 
indices, and technical approach parameters, providing evidence-based frameworks for clinical decision-
making. The breast surgeon currently functions as the critical nexus in multidisciplinary treatment of 
BC, integrating optimized surgical techniques with multimodal treatment protocols, particularly systemic 
therapeutic agents. The implementation of neoadjuvant chemotherapy (NCT) regimens has expanded the 
indications for breast conservation in cases previously requiring mastectomy, leading to the development 
of the “extreme oncoplasty” concept for selected patients. Nevertheless, significant implementation 
barriers persist globally, predominantly related to educational infrastructure limitations and the absence 
of standardized oncoplastic surgical training curricula for breast surgeons. Diverse training methodologies 
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Introduction

The treatment of breast cancer (BC) has evolved 
substantially over the last century. The combination of 
multimodal treatment, surgery, and regional and systemic 
adjuvant therapies has allowed the evolution of breast-
conserving surgery (BCS) and sentinel lymph node biopsy 
(SLNB), minimizing the impact of radical surgery (1-3). 
Breast reconstruction, whether with autologous flaps or 
more recently with implants and expanders, has also had 
a positive impact on women’s quality of life (QOL) (4). 
The breast surgeon, whose role in the past was restricted 
to oncological surgery, is currently responsible, in most 
cases, for the initial decisions involved in the interface 
between surgical treatment and adjuvant therapies, and 
their decisions impact oncological outcomes. Furthermore, 
breast surgeons have gradually taken on a leading role in 
the repair of oncological treatment, in a set of techniques 
currently known as oncoplastic breast surgery (OBS) (5,6).

OBS arose from the interest of breast surgeons in 
facilitating the resection of breast tumors associated with 
an improvement in the aesthetic result, as well as from a 
growing demand from patients for the availability of this 
service (7). Initially related to therapeutic mammoplasty, 
OBS currently has a broader concept, also encompassing 
breast volume replacement with autologous flaps, implants 
or even fat grafting (8). The classifications of these 
procedures in the universe of oncoplasty have evolved 
over the years (9), but there are still many barriers to the 
dissemination of these techniques among surgeons (10).

The aim of this study is to describe the evolution of 
OBS, the most used techniques, their oncological outcomes 
compared to traditional surgeries, classifications and 

training models described through a non-systematic review.

Evolution of breast surgery

The surgical treatment of BC has evolved substantially 
since the radical mastectomy recommended by Halsted (1). 
Back in the 19th century, Halsted developed the concept of 
“radical surgery”, which consisted of the complete removal 
of the breast, including the skin, nipple-areola complex 
(NAC), pectoral muscles, and drainage chains, regardless of 
the extent of the disease. 

Little changed in the surgical treatment of BC until the 
1970s, despite the emergence of “less” radical modalities, 
the so-called “modified radical mastectomies”. In fact, 
less radical mastectomies, sparing the pectoral muscles or 
even without associated axillary dissection (AD) (simple 
mastectomy) have been shown to be comparable to 
the Halstedian modality (11). The emergence of BCS 
has brought great advantages in QOL with similar OS 
when compared to the radical modality, as evidenced in 
several randomized studies (3,11-17). Surgical advances 
were undeniable, but BCS still often had a “radical” 
appearance. Axillary surgery was still radical, since AD 
was the standard surgical routine, regardless of initial 
axillary status. This began to change with SLNB in the 
1990s: randomized studies demonstrated that SLNB 
was effective in defining axillary status compared to AD, 
with no impact on oncological outcome, but with lower 
morbidity (18). Currently, SLNB can be used alone in cases 
of limited lymph node disease in upfront surgery or even 
after NCT, including when the axilla was initially positive  
(19-23). The type of axillary surgery would also influence 
the complications of future OBS, especially immediate 
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breast reconstructions (IBRs) (24).

Breast reconstruction

Total breast reconstruction, initial ly delayed and 
traditionally performed using myocutaneous flaps, 
such as the latissimus dorsi (LD) flap or the transverse 
r e c t u s  a b d o m i n i s  m y o c u t a n e o u s  ( T R A M )  f l a p , 
begins a new chapter in the surgical treatment of 
BC (25). Patients who have previously undergone 
mastectomy would have the possibility of replacing 
breast volume, with a great impact on QOL (26).  
The advent of implants and expanders, moreover, was 
responsible for the dissemination of IBR: the possibility 
of performing breast reconstruction without operating on 
another site besides the breast brought great advantages, 
including reduced morbidity, time and surgical risk (4).

Breast implants have come a long way to the present 
day, including discussions about oncological safety: the 
risk of developing new neoplasms, such as lymphoma, 
or even LR after BC treatment and even immunological 
reaction are recurring themes (27-29). Another issue related 
to implants is their positioning in relation to skin flaps 
and the pectoralis muscle. Initially, implants were used 
in a prepectoral position, but high rates of complications 
associated with skin flap necrosis, infection, exposure, 
and loss of implants changed this understanding, with 
submuscular positioning gaining popularity (30). The use of 
temporary submuscular expanders in the so-called 2-stage 
IBR, with the use of an expander initially followed by 
exchange for a definitive implant in a second surgery, was 
also a milestone in IBR, as it enabled breast reconstruction 
with implants even in cases where there was insufficient 
skin (4). Furthermore, the use of an expander in a scenario 
in which chest wall radiotherapy was recommended would 
be an opportunity to minimize capsular contracture in the 
second stage of reconstruction, through corrections in the 
implant pocket, such as capsulotomy and repositioning of 
the inframammary fold (31). More recently, immediate 
reconstruction with definitive implants has been frequently 
used, even in the prepectoral position, facilitated by a 
better understanding of the infectious processes (biofilm) 
related to surgery, as well as by the greater preservation of 
the skin resulting from preserving mastectomies, allowing 
in many cases a mastectomy that not only spares the skin, 
but also preserves the muscles (32,33). However, as with 
BCS, the cosmetic results of total reconstructive surgery 
were often unsatisfactory, related to the oncological surgical 

volume used, inadequate flaps and the need for adjuvant 
radiotherapy (34).

Interface between the mastologist and 
multimodal therapy

Undoubtedly, the cosmetic outcome of BC surgery would 
depend on the volume of resection in relation to the size 
of the breast. Over the years, however, with the advent 
of multimodal systemic treatment, oncological surgeries 
could be, paradoxically, smaller and without impacting local 
regional recurrence (LRR). Systemic treatment impacted 
the control of distant disease, but it also reduced LR. 
There are several examples of this impact: the addition 
of adjuvant hormone therapy in the National Surgical 
Adjuvant Breast and Bowel Project (NSABP) B-14 study 
significantly reduced LR. The addition of chemotherapy 
evidenced in the NSABP B-13 study also reduced LR (35), 
as did the addition of trastuzumab in BC that overexpresses 
the human epidermal growth factor receptor 2 (HER-2)  
receptor. In a study of HER-2-overexpressing BC, with 
tumors ≤5 cm and negative axilla undergoing BCS, the 
use of adjuvant trastuzumab (n=102) was compared to 
the absence of this therapy (36). The estimated 3-year 
LRR-free survival was 90% in the group that did not 
use trastuzumab compared to 99% among patients who 
received the treatment. Another example was the use 
of NCT, increasing the BCS rate: a meta-analysis of 10 
non-contemporaneous randomized studies with patients 
(n=4,756) undergoing NAC, demonstrated that cases that 
received NAC had a higher BCS rate (65% versus 49%) (37). 
It was also observed that LR was higher in the neoadjuvant 
group compared to upfront surgery followed by adjuvant 
chemotherapy. On the other hand, it is assumed that, at the 
time these women were treated, many current technologies 
were not available. Anti-HER-2 therapy, for example, 
would only be available in early BC a few years later. 
Marking lesions before chemotherapy, especially with clips, 
was not routine. Imaging exams, as well as pathology, have 
evolved substantially over the years. More contemporary 
studies demonstrate, even more, the impact of these 
technologies, without important differences in locoregional 
control (38-40). Axillary surgery has also had a major 
impact on multimodal therapy, migrating from radical AD 
recommended over a century ago to SLNB, with no impact 
on LRR, but improved QOL, whether in upfront surgery or 
after neoadjuvant treatment, even in cases with an initially 
positive axilla (22,38,40).
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Total mastectomies have come to be associated with skin 
and/or nipple preservation, facilitating IBR with implants 
and obtaining better cosmetic results, often through a 
reduced scar (41-45). There has been much discussion 
about the oncological safety of preserving mastectomies, 
especially those sparing the NAC. Inadequate flap thickness 
could theoretically be a risk factor for LR. The concept of 
a thin flap, with a specific previously stipulated thickness, 
was a dogma that emerged with radical surgery. Currently, 
there is an understanding that flap thickness should not 
be a fixed value, but rather variable among patients, 
depending on body mass (46). Furthermore, “thin” flaps, 
with a thickness <5 mm, do not guarantee the absence of 
breast parenchyma, even in skin-sparing mastectomies (47).  
These surgeries may, in fact, have similar oncological 
outcomes. A study conducted in Italy with 1,989 patients 
who underwent nipple-sparing mastectomy (NSM) between 
2003 and 2011, including ductal carcinoma in situ (DCIS) 
(n=278) and invasive carcinoma (n=1,711), evaluated LR, 
NAC recurrence, NAC necrosis, and overall survival  
(OS) (44). After a mean follow-up of 97 months, 91/1,711 
(5.3%) cases with invasive disease presented LR and 11/278 
(4.0%) cases with initial in situ disease recurred in the 
breast. Only 36 patients (1.8%) presented recurrence in 
the NAC, with 66 (3.3%) of total necrosis. The estimated 
5-year OS for invasive and in situ carcinomas, respectively, 
were 96.1% and 99.2%. Another related discussion would 
be the appropriate recommendation for these mastectomies, 
including distance from the tumor to the NAC, traditionally 
stipulated as at least ≥2 cm, tumor size and the need for 
intraoperative freezing of the NAC base. A study conducted 
in a Brazilian public hospital evaluated unselected cases of 
BC undergoing NSM, demonstrating excellent locoregional 
and distant control, regardless of the distance from the 
tumor to the NAC or the use of intraoperative analysis of 
the NAC base (41). After a mean follow-up of 34 months, 
approximately 5% of cases presented LR, with estimated 
5-year OS and DFS of 98% and 83%, respectively.

Skin-sparing mastectomy associated with skin reduction 
is a more complex example of skin-sparing mastectomy, 
which involves the combination of techniques (sparing 
mastectomy and Wise skin resection) for breasts that are 
candidates for skin-sparing mastectomy but have excess 
skin and/or excess breast volume. This technique was 
initially described by Nava et al.: the authors described a 
combined technique to reconstruct medium-sized ptotic 
breasts in a single stage, with a distance from the areola 
to the inframammary fold greater than 8 cm, in a single 

stage, using anatomical implants. The mastectomy was 
performed after deepithelialization of the lower half of 
the breast following the conventional Wise pattern. In the 
reconstruction, the implant was positioned in a pocket of 
the pectoralis major muscle previously sutured to the upper 
edge of the lower dermal flap. The overall complication 
rate was approximately 20% (48). Although feasible, the 
applicability of skin-reducing mastectomy is controversial, 
especially due to high complication rates. A systematic 
review of the risks and benefits of pattern-wise skin-sparing 
mastectomy, specifically in relation to complications, 
patient-reported outcomes, and aesthetic results, involving 
24 studies and 879 patients (1,184 reconstructed breasts) 
showed an overall complication rate of 21% (49).

Oncoplasty

The main focus in BC surgery should be effective 
treatment of the disease, however, the priority of 
oncological treatment should not leave the importance of 
the cosmetic result in second place. The advent of more 
conservative techniques was an advance in improving the 
cosmetic result, however, it was not enough to guarantee 
an adequate aesthetic result: the volume of resection in 
BCS, for example, or even the location of the tumor in 
the breast, could lead to unsatisfactory cosmetic results, in 
addition to making resection of the lesions difficult (50). 
This concept still needed to be expanded and partial or 
total reconstructive surgery tactics needed to be added 
to the surgical treatment of BC. In fact, these techniques 
were gradually being incorporated into oncological breast 
surgery.

Historically, breast reconstructive procedures were 
mostly performed by plastic surgeons referred by a breast 
surgeon, where oncological surgery was performed 
and secondarily reconstructive surgery. However, these 
techniques began to be applied in the treatment of BC, 
giving rise to the concept of OBS (5). One of the first 
problems faced by oncoplastic surgeons is the division of 
the surgical procedure into two fronts (oncological and 
reconstructive) and the difficulty in combining techniques 
from different specialties. Some articles have cited 
collaborations between breast surgeons and plastic surgeons 
when performing OBS, while others have described the 
procedure being performed by breast surgeons trained in 
plastic surgery (7). There are currently no clear guidelines 
available on the requirements for performing OBS by 
breast surgeons, especially with regard to IBR. However, 
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there may be advantages in performing the oncological 
and reconstructive procedures by the same surgeon. One 
study evaluated mastectomy and IBR cases between 2015 
and 2019, dividing them into single-surgeon (SS) (breast 
surgeon with reconstruction fellowship) or dual-surgeon 
(DS) (breast surgeon and a surgeon with reconstruction 
fellowship) cohorts (51). The authors included 158 patients 
in their analysis [SS (n=45); DS (n=113)]. SS patients 
underwent surgery 13.2 days earlier than DS patients 
(P<0.01) and required significantly fewer preoperative 
(1.9 versus 3.4; P<0.01) and postoperative visits (6.8 versus 
10.7; P<0.01). Operative duration was comparable in 
both groups (SS: 245 minutes; DS: 245 minutes; P=0.99). 
The authors found no significant differences in surgical 
site infection, seroma, hematoma, abdominal donor site 
healing, or flap and prosthesis loss between the groups. The 
authors also found that patients with two surgeons had a 
significantly higher rate of mastectomy flap necrosis (20% 
versus 4% P=0.01), which held true in logistic regression 
when controlling for other variables. BREAST-Q data 
demonstrated that patients with a single surgeon had 
significantly higher overall scores (P=0.04) and were 
significantly more satisfied with their results, surgeon, and 
the information provided (P=0.03, P=0.03, and P=0.01, 
respectively). Another retrospective study was conducted 
on OBS performed over a 6-year period by a single surgeon 
approach (oncologic and reconstructive surgery) or a team 
with two surgeons, oncologic and reconstructive surgery 
separately (52). Primary outcomes were positive margin 
rates and overall complication rates; secondary outcomes 
were LRR, DFS, and OS. A total of 217 patients were 
identified; 117 were SS cases and 100 were DS cases. 
Positive margin rates were not significantly different (SS: 
10.9% versus DS: 9%; P=0.81), nor were complication 
rates (SS: 11.1% versus DS: 15%; P=0.42). LRR rates 
were also not significantly different (SS: 1.7% versus DS: 
0%; P=0.5). DFS and OS were not significantly different 
at the 1-, 3-, and 5-year time points (P=0.20 and P=0.23,  
respectively) (52,53).

Oncoplasty safety

Traditionally, the term oncoplasty was initially used in 
BCS, associated with the displacement of breast volume, 
often through a “therapeutic mammoplasty” (5). This tactic 
could have the impact of facilitating resections, expanding 
the possibility of BCS. A study conducted in France 
with 101 patients treated at the Curie Institute between 

1985 and 1999, whose cosmetic result was theoretically 
possibly adverse in conventional BCS, demonstrated that 
the integration of mammoplasty with oncological surgery 
allowed a wide excision (average breast parenchyma 
resection of 222 grams), with a favorable cosmetic result 
in 82% of cases and a LR and OS rate at 5 years of 9.4% 
and 95.7% respectively (54). The oncologic safety of OBS 
compared with conventional BCS was an initial concern 
but has been shown to be similar in several studies (55-66)  
(Table 1). A more recent study by Clough et al. evaluated  
350 patients who received therapeutic mammoplasty 
between 2004 and 2016 (65). The 5-year cumulative 
incidences for LR, regional, and distant were 2.2%, 
1.1%, and 12.4%, respectively. Another retrospective 
cohort study evaluated prospectively maintained databases 
from one institution to identify patients who underwent 
surgery for BCS between 2007 and 2014 (66). Surgeries 
were categorized as BCS, OBS, total mastectomy (TM), 
or TM with IBR (TM + R). A total of 10,607 operations 
were performed for 9,861 patients. Median follow-up was  
3.4 years. Use of OBS resulted in a nearly fourfold increase 
in the percentage of all BC surgeries during the study 
period. OBS had a lower rate of seroma formation and 
lower rates of positive or close margins compared with 
BCS. There was no difference in OS or recurrence-free 
survival when comparing BCS and OBS. A meta-analysis 
of 11 studies including 3,789 patients comparing these 
techniques showed that recurrence rates were not different, 
but reoperation rates were lower with OBS (67).

Theoretically, OBS would be a compromise between 
conventional BCS and mastectomy. Therefore, oncological 
safety studies comparing OBS not only with conventional 
BCS but also with mastectomy would be appropriate, since 
in many cases OBS would be performed in cases of patients 
who are candidates for mastectomy. One study compared 
the oncological safety of OBS versus conventional 
alternatives, including mastectomy, to assess the risk of 
recurrence (68). In this meta-analysis, 18 studies met the 
inclusion criteria, including over 18,103 patients. The 
primary outcome (recurrence) was not significantly different 
between the techniques, OBS or mastectomy. This study 
also evaluated the reoperation rate which, after adjustment 
for biases, was statistically non-significant between the 
groups.

The addition of greater complexity to BCS was also 
associated with a higher rate of surgical complications. A 
study using the American College of Surgeons database 
evaluated all post-surgical complications in traditional BCS 
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Table 1 Oncoplasty studies and oncological outcomes

Study Period Follow-up Oncoplasty, n Control, n
Recurrence 

oncoplasty (%)
Recurrence control (%)

Clough (65) 2004–2016 55 months 350 – LR: 2.2 –

Mansell (64) 2009–2012 56 months 104 558 (BCS)/318 
(TM)

LR: 2.0 LR: 3.4 (BCS),  
2.6 (TM)

Fitoussi (59) 1986–2007 49 months 540 – LR: 6.8 –

Rose (63) 2008–2013 4.1 years 197 1,399 (BCS) Recurrence: 6.0 Recurrence: 3.6 (BCS)

André (56) 2010–2016 64 months 243 simple,  
215 complex

3,720 (BCS) LR: 1.4 (complex) LR: 1.0 (simple),  
1.5 (BCS)

Hing (61) 2009–2013 82 months 174 365 (BCS) LR: 1.7 LR: 2.2 (BCS)

De Lorenzi (58) 2000–2008 7.2 years 454 908 (BCS) LR: 6.7 LR: 4.2 (BCS)

Fitzal (60) 2010–2013 74.5 months 297 (level II) 2,217 (BCS) LR: 3.6 LR: 2.7 (BCS)

Kelemen (62) 2010–2017 51 months 350 350 (BCS) LR: 1.1 LR: 3.1 (BCS)

Almeida (55) 2011–2015 50.4 months 98 768 (BCS) LR: 6.1 LR: 3.9 (BCS)

Chakravorty (57) 2003–2010 28 months 150 440 (BCS) LR: 2.7 LR: 2.2 (BCS)

Carter (66) 2007–2014 3.4 years 1,177 3,559 RFS: 94.6 RFS: 96.1 (BCS)

BCS, breast-conserving surgery; LR, local recurrence; RFS, recurrence-free survival; TM, mastectomy.

and OBS in more than 100,000 cases with BC, of which 
9,126 were OBS (69). OBS was more associated with overall 
surgical complications compared to BCS (3.8% versus 2.6%; 
P<0.001). These complication rates, however, may not be 
related to the delay in the initiation of adjuvant oncological 
treatment. A prospective multicenter British cohort study 
(TeaM study) evaluated almost 900 patients undergoing 
therapeutic mammoplasty, of which approximately 47% 
of cases were surgeries with a Wise-type mammoplasty 
resection pattern, and contralateral mammoplasty was 
performed in one third of cases (32%) (70,71). The overall 
complication rate was 23% and the reoperation rates due 
to complications were approximately 2.8%. However, when 
cases with complications (n=168) were compared to those 
patients who did not have postoperative complications 
(n=527), no significant difference was found in the time, 
in days, to start adjuvant treatment. In a Cochrane review, 
several effects of OBS were reviewed in comparison to 
conventional BCS or even in relation to mastectomy 
(71,72). Oncological outcomes, QOL and cosmetic results 
in women with BC were evaluated. A total of 178,813 
women were included in 78 cohort (non-randomized) 
studies. In the first comparison, OBS versus standard BCS, 
no difference was observed in LR, either in the assessment 
of LR-free survival or LR rate, as was the case for DFS, 

but OBS could reduce the rate of reexcisions. On the 
other hand, OBS could increase the number of women 
who have at least one complication. Regarding cosmesis, 
in general, OBS had a trend towards a more favorable 
outcome. In the next comparison, OBS versus mastectomy 
alone without reconstruction, OBS could increase LR-free 
survival compared with mastectomy. Furthermore, OBS 
could reduce complications compared with mastectomy. 
In the last comparison, OBS versus mastectomy with IBR, 
OBS had no difference in LR-free survival or in DFS when 
compared with mastectomy with IBR. IBR, on the other 
hand, could reduce the rate of complications compared with 
mastectomy with reconstruction.

Oncoplasty costs

Another factor that should be analyzed in relation to OBS 
is the cost of the procedure. A single-center retrospective 
study calculated the costs of all patients undergoing BC 
surgery between January 2014 and December 2016 (72). 
Conventional BCS, OBS, and IBR mastectomy were 
evaluated. Treatment costs were calculated using hospital 
financial data. A total of 220 patients were included:  
74 patients in the conventional BCS group, 78 with OBS, 
and 68 in the IBR mastectomy group. Conventional BCS 
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had lower costs compared to OBS and IBR mastectomy. 
The costs of OBS and IBR mastectomy were comparable. 
Complication rates were 5.5% for conventional BCS, 
followed by 17% for OBS and 34% for IBR mastectomy. 
It is possible to assume, however, that in countries with 
limited access to resources, OBS is likely to have a financial 
advantage over IBR mastectomy, due to the use of implants 
or expanders, which may often not be available.

Classification of oncoplasty

It was necessary to standardize techniques to minimize 
complications and establish objective criteria for selection. 
Clough et al., for example, presented a classification of 
surgery, by topographies in the breast, “quadrant by 
quadrant”, which was widely accepted and adopted among 
surgeons: OBS was stratified by levels, based on the volume 
of breast parenchyma resected: type I (which involved 
resection of up to 20% of the breast volume) and II with a 
larger volume resection (20% to 50%), where mammoplasty 
techniques are normally necessary in order to avoid an 
inadequate aesthetic result (Table 2) (9).

Urban proposed three levels of competence for OBS, 
according to the complexity of the surgery: level I for 
simple procedures that do not require specific training in 
plastic/reconstructive surgery; level II for mammoplasty/
therapeutic mastopexy, breast augmentation, fat grafting, 
as well as reconstruction with implants and bilateral 
procedures; and level III for procedures using autologous 
flaps (Table 2) (73).

A similar classification system has been proposed 
in Canada, which introduced a third level of volume 
replacement (74). Level I is the least complex, with less than 
15% of the breast volume resected. Level II techniques 
involve resection of between 15% and 25% of the breast 
parenchyma volume, or when the tumors are in adverse 
surgical locations, while level III involves resections greater 
than 25% of the volume and requires more complex 
reconstructive techniques (Table 2).

In 2019, the American Society of Breast Surgeons 
(ASBrS) published definitions and a classification system 
in OBS to facilitate discussion and training. The ASBrS 
definition defined principles of volume displacement or 
replacement. These concepts have gained considerable 
popularity in the pragmatic definition of different 
oncoplastic techniques. Volume replacement would include 
those situations in which volume is added, or replaced, 
using flaps or implants to correct the defect (75). Volume 
displacement is defined as the closure of the oncologic 
resection defect (lumpectomy) and the redistribution 
of residual volume after resection (breast preservation) 
and is divided into two levels: level I (< 20%) and level II  
(20–50%) (Table 2).

Hoffmann proposed a complexity-based classification 
encompassing both ablative and conservative surgeries (76). 
Procedures would be classified by levels of complexity (5), 
ranging from simple procedures to flap reconstruction 
with microsurgery in both categories. In general, ablative 
surgeries would involve simple (level 1) or complex 
(level 2) mastectomies, without reconstruction; implant 

Table 2 Classification of the level of oncoplastic complexity according to different authors

Study Level Reference

Clough (volume) (9) I Up to 20% volume

II 20–50% volume

de Andrade Urban (surgery 
type) (73)

I Simple displacement

II Mammoplasty; fat grafting; implants†; bilateral

III Autologous flaps

Canada (volume) (74) I Up to 15% volume

II 15–25% volume

III >25% volume

American Society of Breast 
Surgeons (type/volume) (75)

I (volume displacement) Up to 20% volume

II (volume displacement or replacement) 20–50% volume
†, involves reconstruction with definitive implants, expanders and breast augmentation.
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Table 3 Hoffmann classification of the level of oncoplastic complexity, divided by ablative surgery and BCS

Level Ablative surgery BCS

Level 1 Simple mastectomy without reconstruction Simple excision

Level 2 Complex mastectomy without reconstruction Mobilization ≤25%†

Level 3 Implant reconstruction Mobilization >25%

Level 4 Local flap reconstruction Mastopexy/flap‡

Level 5 Distant autologous flap reconstruction§ Mammoplasty

Level 6 Free flap reconstruction (microsurgery) Flaps (autologous)
†, mobilization of the parenchyma, usually inframammary incisions; ‡, local flaps; §, pedicled latissimus dorsi or rectus abdominis muscle 
flap. BCS, breast-conserving surgery. 

reconstruction procedures would be level 3; reconstruction 
with local flaps (level 4); reconstruction with pedicled 
distant flaps (LD or TRAM) (level 5); free flaps with 
microsurgery (level 6). A similar classification for BCS: level 
1 (simple excision without parenchymal mobilization); level 
2 (more complex surgery, inframammary, with mobilization 
of up to 25% of the parenchyma); level 3 (more complex 
surgery, inframammary, with mobilization >25% of the 
parenchyma); level 4 (complex procedures, adaptive 
mastopexy, local flaps); level 5 (reduction mammoplasty); 
level 6 (pedicled or free flaps). This complexity-based 
system could facilitate operational reporting, billing 
procedures, and research (Table 3).

In 2019, the ASBrS published definitions and a 
classification system in OBS to facilitate discussion and 
training. The ASBrS definition defined principles of 
volume displacement or replacement. These concepts have 
gained considerable popularity in the pragmatic definition 
of different oncoplastic techniques. Volume replacement 
would include those situations in which volume is added, or 
replaced, using flaps or implants to correct the defect (76).  
Volume displacement is defined as the closure of the 
oncologic resection defect ( lumpectomy) and the 
redistribution of residual volume after resection (breast 
preservation) and is divided into two levels: level I (<20%) 
and level II (20–50%) (Table 2).

Oncoplastic techniques

Volume displacement is generally used to correct 
small or moderate defects after BCS. A wide variety of 
dermoglandular volume displacement techniques have been 
described: (I) glandular rotation, a method of redistribution 
of the breast parenchyma, can be used in almost all breast 
topographies, without skin resection. The skin is dissected 

from the parenchyma/subcutaneous tissue and mobilized 
in order to correct the defect; (II) elevation, displacement 
or centralization of the NAC can be used to correct nipple 
asymmetry, when the breast volume needs to be mobilized. 
The NAC can be dissected from the underlying breast 
tissue to compensate for any deviations; (III) the round 
block technique is often used in breasts with moderate 
ptosis or hypertrophy, with tumor location in the periareolar 
region. This technique involves drawing circles of different 
diameters around the NAC, resecting the intermediate skin, 
facilitating access to the tumor and resection of the lesion 
with margins. (IV) The radial technique can be used when 
the tumor is located in the medial or lateral quadrants, 
especially in cases of larger tumors and need for skin 
removal. The skin incision is performed radially followed by 
tumor resection with margins up to the deep pectoral plane. 
Partial skin undermining allows glandular rotation into the 
defect. Mobilization of the NAC can prevent displacement; 
(V) mammoplasty/mastopexy can be used in patients with 
larger breasts and ptosis, allowing wide excisions with a 
superior or inferior pedicled flap depending on the location 
of the tumor, and the same technique can be used in the 
contralateral breast.

Volume replacement corrects a defect by replacing an 
implant or autologous tissue, and is mainly used when large 
volumes of resection are necessary in relatively small breasts, 
in which the defect cannot be corrected by parenchymal 
displacement. Several approaches to volume replacement 
with autologous tissue have been described. For lateral 
defects, the lateral intercostal artery perforator (LICAP) 
and lateral thoracic artery perforator (LTAP) flaps can be 
used. Defects in the lower poles of the breast can be filled 
using the anterior intercostal artery perforator (AICAP) 
flap, while medial and even medial upper quadrant defects 
can be filled using the medial intercostal artery perforator 
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NO

NO NO NO

Volume replacement Volume replacement Volume replacement

1- Sparing mastectomy∞

(reconstruction 

with prepectoral or 

submuscular implant or 

with myocutaneous flap)

2- Local/regional flap

1- Sparing mastectomy∞

(reconstruction 

with prepectoral or 

submuscular implant or 

with myocutaneous flap)

2- Local/regional flap

1- Skin reducing mastectomy 

or total mastectomyΩ

(reconstruction with prepectoral 

or submuscular implant or with 

myocutaneous flap)

2- Local/regional flap

YES

YES YES YES

Volume displacement Volume displacement Volume displacement

1- Simple excisionƒ

1- Simple excisionƒ 

2- Mastopexy/

mammoplasty

1- Simple excisionƒ 

2- Mammoplasty

Neoadjuvant treatment candidate?†

Assess breast 
volume and ptosis

Breast cancer

Upfront neoadjuvant treatment

Candidate for BCS?¶

Small breast 
No ptosis

Candidate for BCS?¶

Medium breast
Ptosis grade I

Candidate for BCS?¶

Large breast
Ptosis grade II or III

Figure 1 Flowchart with proposed preferential surgical planning in a multidisciplinary context. †, decision about neoadjuvant systemic 
treatment involves the subtype of breast cancer and the possibility of downstaging to enable BCS or axillary preservation; ¶, decision about 
BCS involves, in addition to the type of breast, the possibility of achieving margins, use of neoadjuvant treatment and the patient’s desire; ƒ, 
lesion excision and breast parenchyma remodeling (<20% volume); ∞, when feasible, sparing mastectomies typically preserve most of the skin 
envelope (skin sparing mastectomy) or even the nipple-areola complex; Ω, even when feasible, skin reduction techniques are associated with a 
higher rate of complications, total mastectomy may be an option. BCS, breast-conserving surgery. 

(MiCAP) flap. In patients with larger defects, other options 
may be considered, such as the thoracodorsal artery 
perforator (TDAP) flap. Autologous reconstruction with 
myocutaneous flaps, either pedicled or free, are also options 
in this setting. The most commonly used pedicled flap is 
the LD flap, with the muscle and overlying skin replacing 
the excised volume. The myosubcutaneous LD flap or mini 
LD (mLD) flap can be used when the skin overlying the 
tumor can be preserved. The mLD technique is similar to 
the LD technique except that the skin overlying the LD 
does not need to be used. The deep inferior epigastric 
artery perforator (DIEP) flap is the most commonly used 
free flap. Other autologous options for women who are 
not suitable for DIEP flaps include the TRAM, vertical 

rectus abdominis myocutaneous (VRAM), transverse upper 
gracilis (TUG), profunda artery perforator (PAP), lumbar 
artery perforator (LAP), superior gluteal artery perforator 
(SGAP), and inferior gluteal artery perforator (IGAP) flaps. 
Many surgeons now consider the DIEP flap to be the gold 
standard in autologous total free breast reconstruction, with 
low flap failure rates (77), although these techniques involve 
greater complexity and a trained multidisciplinary team that 
is not available in many settings. Autologous techniques 
can also be combined with fat grafting or implants, which 
can be used to increase volume. All these techniques must 
be selected in a context that involves the needs of systemic 
treatment (neoadjuvant or adjuvant), disease subtype, 
patient’s desire and breast type (Figure 1).
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New technologies and fat grafting

A topic related to volume replacement with implants or 
expanders is the use of acellular dermal matrix (ADM). 
ADMs have become a component of implant-based IBR, with 
their use continuing to increase (78,79). In general, ADMs 
consist of biomaterials that allow vascular ingrowth and 
integration with tissues, with the aim of reinforcing them, 
and are frequently used in prepectoral and dual-plane IBR 
associated with the pectoralis major muscle. ADM emerged 
in IBR to reduce implant exposure and minimize capsular 
contracture (80). However, its use has been controversial, 
with conflicting results regarding complications (81). The 
use of ADM also represents a significant cost for IBR. The 
use of implants may also influence the technique, results 
and cost. Polyurethane implants, for example, have been 
frequently used in breast reconstruction, including as an 
alternative to the use of ADMs in prepectoral reconstruction, 
with lower cost and possibly lower complication rates, 
including seroma and infection (82-84). In a study of  
784 nipple-sparing mastectomies (453 patients) and 
immediate reconstruction with prepectoral polyurethane 
implants, no major complications were reported: the 
authors concluded that the use of these implants may be an 
alternative in this scenario (85).

Fat grafting is a technique that aids in cosmetic 
refinement and has become very popular in OBS and 
cosmetic surgery (76,86). It consists of harvesting adipose 
tissue from a donor site through liposuction, such as the 
abdomen, knee or flanks, using a syringe with appropriate 
pressure and needle, and transferring it to the recipient 
area. This technique was not widely accepted until the 
1980s, after all, reports demonstrated variable degrees of 
absorption and consequent asymmetry, possibly due to 
the technique used at the time (87). In oncology, initial 
preclinical studies in patients with BC suggested that fat 
grafting could modify microenvironment, increasing LR 
(88-90). More recent studies, on the other hand, have 
demonstrated the safety of fat grafting. A study with  
60 months of follow-up in 719 breasts treated with BC and 
305 cases of prophylactic surgeries or benign alterations 
that used fat grafting compared to controls did not 
demonstrate significant differences: the cumulative rates of 
LRR at 5 years were 1.6% and 4.1% for cases and controls, 
respectively, while systemic recurrence occurred in 2.4% of 
cases and 3.6% of controls (P=0.514). There was no primary 
BC in healthy breasts reconstructed with the aid of fat 
grafting (89). A meta-analysis of 9 studies (4,247 patients) 

demonstrated no significant differences in the primary 
objective, LRR, between the group undergoing fat grafting 
compared to the control group (hazard ratio: 0.92) (90).

QOL

Overall, BCS improves QOL. Based on systematic reviews, 
we can infer that patients undergoing BCS or mastectomy 
with IBR have better QOL compared to those undergoing 
mastectomy without reconstruction (91). Oncoplastic 
surgery may also impact QOL when compared to 
conventional BCS. A recent meta-analysis evaluated, using 
the BREAST-Q questionnaire, the QOL of 11,186 BC 
patients in 55 studies who underwent conventional BCS 
compared to BCS with oncoplastic surgery (level I or II). 
Oncoplastic surgery was associated with greater satisfaction 
with the breast (72% vs. 62.9%; P=0.02) and psychosocial 
well-being (78.9% vs. 73.3%; P=0.0001), based on the 
patient-reported outcomes (92).

Oncoplastic in special situations

Locally advanced breast cancer (LABC) is very common 
in developing countries or countries with limited access 
to resources. OBS has increased the possibility of BCS 
in more advanced tumors, especially in T3, multifocal 
and multicentric tumors, which are natural candidates 
for mastectomy, giving rise to the concept of extreme 
oncoplasty, representing an advance in BCS, mainly 
using modifications of the Wise pattern and geometric 
compensation (93). Recent studies have shown oncological 
safety of BCS and acceptable complication rates, especially 
compared to mastectomies with immediate reconstruction 
(94-96). In the literature, others different techniques are 
described for “wider” breast resections, ranging from 
the use of thoracobdominal flaps (97-101) to the use of 
myocutaneous flaps (102-105). 

A related topic is the possibility of performing 
oncoplastic surgery in large DCIS. In general, these cases 
are traditionally managed with mastectomy, due to the 
risk of greater LR in conservative surgery, but recently the 
possibility of performing BCS with oncoplastic techniques 
has gained popularity, with studies demonstrating acceptable 
complication rates, margin involvement and local control 
compared to radical surgery (106-109).

NAC, historically used in LABC, has been increasingly 
used in early BC. A current discussion has been the 
possibility of a higher rate of complications in breast 
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surgery in cases undergoing NAC, including oncoplastic 
surgery. A study with 429 patients and 713 breasts in a 
single center evaluated the impact of NAC in OBS, without 
changing complication rates or even delaying adjuvant 
radiotherapy (110). These data are like those related to 
total breast reconstruction after NAC, demonstrating 
that this procedure is also safe after neoadjuvant systemic 
treatment (111). “No ink on margins” has been the BCS 
cutoff point in upfront surgery but has been controversial 
after NAC. Oncoplastic surgery could provide an 
advantage in facilitating the achievement of clear margins 
after NAC. A recent meta-analysis of 11 studies and  
4,594 patients compared oncoplastic BCS to conventional 
BCS or even mastectomy: positive margin rate and OS were 
not statistically different between the groups. However, 
the margin re-excision rate was significantly lower in 
oncoplastic surgery than in conventional BCS (2.9% vs. 
6.1%). Cosmetic outcomes and patient-reported outcome 
measures were also marginally in favor of oncoplastic 
surgery (112).

Oncoplasty training

In recent years, interest in OBS has grown among 
mastologists in several countries. In the United States, most 
breast surgeons show interest in oncoplasty, as does Canada 
(113-119). The evolution of the breast surgeon in OBS 
seemed inevitable in many places. The general surgeon, 
or even the mastologist with prior training in obstetrics/
gynecology, began to specialize exclusively in breast surgery, 
being one of the great drivers of the development of 
oncoplasty, as well as the interest of patients in breast repair. 
In countries with limited access to economic resources, 
training of the mastologist in oncoplasty would be a great 
advantage. However, these techniques have not been fully 
implemented for several reasons, including the education 
of surgeons (120). Specific training is needed for senior 
physicians and inclusion of these techniques for younger 
surgeons (121-123).

There is multiple training models described (69,124-127),  
but there is no universal training model. In the United 
Kingdom (UK), as recently as the 1990s, few general 
surgeons in training chose breast surgery as a specialty, 
at a time when the demand for breast surgery, especially 
reconstructive surgery, was growing, driven by patient 
interest. OBS attracted new surgeons to the breast field, 
especially due to the greater complexity of the techniques, 
with many training activities carried out, many of which 

continue to this day, such as cadaver training courses. OBS 
was included in the curriculum of breast specialists, training 
in multidisciplinary teams and the creation of fellowships 
in oncoplasty, with close collaboration between breast 
surgeons and plastic surgeons having an impact on the 
reconstruction of thousands of women (120).

Training in other countries, however, varies substantially, 
even within Europe. There is stil l  a great lack of 
homogeneity in most European countries or even between 
different centers in the same country. The European 
Society of Mastology (EUSOMA) has continued efforts to 
standardize the training of mastologists. In 2000, guidelines 
for specialist breast units were published and in 2007 
training standards for surgeons were defined (124). A more 
detailed recommendation was produced by EUSOMA in 
2013 with the aim of ensuring quality and accreditation of 
breast centers, with appropriate proportions of IBR and 
BCS being part of this process (127). Regular examinations 
are now carried out to assess training, knowledge and 
skills in OBS in Europe, with requirements for specialist 
certification in breast surgery.

In Brazil, there has been a greater focus on OBS training 
in recent years. The Brazilian Society of Mastology 
(SBM) is the official society of mastologists. Since 2008, 
the SBM has supported several measures to improve and 
train mastologists: (I) continuing education in oncoplasty, 
through hands-on courses, in which senior or younger 
surgeons can develop expertise in these techniques; (II) 
dedicated fellowships in oncoplasty; (III) inclusion of 
oncoplasty in mastology residency programs (128). The 
SBM also participates directly in the administration of 
these hands-on courses, as well as in the selection of 
professors and students. In 16 years, this course model has 
allowed the proportion of mastologists qualified for OBS 
to increase from 30% to 50%, a fact not demonstrated 
in other countries (129). Furthermore, it has encouraged 
the creation of similar courses in other countries, such as 
Argentina and Peru, with surgeries performed in both in-
person and virtual formats (128).

Social impact of oncoplasty

In countries with limited access to resources, the 
availability of the full range of oncological treatments is not 
homogeneous, including a surgical team qualified in breast 
repair, which has an impact on the IBR rate (130). Adequate 
training of breast surgeons, with greater availability of 
reconstructive surgery, could ultimately impact the QOL 



Cavalcante et al. OBS: evolution and surgeon trainingPage 12 of 18

© AME Publishing Company.   Chin Clin Oncol 2025;14(2):20 | https://dx.doi.org/10.21037/cco-24-140

of thousands of women. Furthermore, a considerable 
percentage of women have LABC. Educational strategies 
for chest wall reconstruction are essential in this patient 
profile. Producing more surgeons qualified in OBS has 
the potential to reduce mastectomy rates. A recent study 
assessed whether the adoption of OBS helped reduce 
mastectomies performed at a UK referral center (120). 
All BC procedures between April 2016 and July 2023 
were evaluated, categorizing the procedures into: BCS, 
mastectomy, OBS, and total reconstructions. During the 
period, 3,875 surgeries were recorded (3,638 patients). The 
BCS rate increased from 66.2% in 2016 to 80.7% in 2023. 
Using a linear regression model, BCS increased by 2.1% 
annually (coefficient =2.12; P=0.0069) and OBS increased 
from 10.5% to 22.9% (coefficient =2.14; P=0.00017), with 
a positive correlation between these two variables observed 
(coefficient =0.86; P=0.0056), suggesting that OBS helped 
to reduce mastectomy rates.

Conclusions

OBS is a major chapter in the treatment of BC, combined 
with the advent of multimodal treatment, with the breast 
surgeon taking on a major role in bringing this knowledge 
together. On the other hand, educational models need 
to evolve and be optimized to improve the education of 
surgeons. Medical societies can play a major educational and 
driving role. Many surgeons with specialized oncoplastic 
training, for example, often encounter an additional 
obstacle during the credentialing process (incorporation 
of specific billing codes), preventing the integration of 
these advanced techniques into their practice or workplace. 
Ultimately, resolving these bottlenecks could impact the 
lives of thousands of women.
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