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A B S T R A C T   

Simple breast conservation surgery (sBCS) has technically advanced onto oncoplastic breast procedures (OBP) to 
avoid mastectomy and improve breast cancer patients’ psychosocial well-being and cosmetic outcome. Although 
OBP are time-consuming and expensive, we are witnessing an increase in their use, even for cases that could be 
managed with sBCS. The choice between keeping it simple or opting for more complex oncoplastic procedures is 
difficult. This review proposes a pragmatic approach in assisting this decision. 

Medical literature suggests that OBP and sBCS might be similar regarding local recurrence and overall sur
vival, and patients seem to have higher satisfaction levels with the aesthetic outcome of OBP when compared to 
sBCS. However, the lack of comprehensive high-quality research assessing their safety, efficacy, and patient- 
reported outcomes hinders these supposed conclusions. Postoperative complications after OBP may delay the 
initiation of adjuvant RT. In addition, precise displacement of the breast volume is not effectively recorded 
despite surgical clips placement, making accurate dose delivery tricky for radiation oncologists, and WBRT 
preferable to APBI in complex OBP cases. 

With a critical eye on financial toxicity, patient satisfaction, and oncological outcomes, OBP must be carefully 
integrated into clinical practice. The thoughtful provision of informed consent is essential for decision-making 
between sBCS and OBP. As we look into the future, machine learning and artificial intelligence can poten
tially help patients and doctors avoid postoperative regrets by setting realistic aesthetic expectations.   

1. Introduction 

Breast cancer incidence varies by region, but the disease remains a 
global health issue, particularly among industrialised countries. In 2020, 
an estimated 2.26 million new cases and 685,000 deaths were attributed 
to breast cancer, making it the most prevalent form of female malig
nancy worldwide [1]. Mortality rates have significantly declined over 
the past two decades due to improved screening practices and increased 
access to different treatment options [2]. According to recent studies in 
early breast cancer [3,4], when treatment modalities like surgery, 
radiotherapy, and systemic therapy are combined, an overall survival 
(OS) of over 90% and a locoregional control rate of over 95% can be 
attained at five years. Consequently, the affected population includes a 
significant number of long-term survivors that tend to have high 

expectations about positive aesthetic and psychological outcomes. 
The surgical management of patients has gradually changed from 

radical mastectomy to breast conservation surgery (BCS), followed by 
adjuvant radiotherapy to treat cancer while preserving the breast [5]. 
OS rates following the breast-conserving approach have been docu
mented to be comparable or even better to those following mastectomy 
[6–13]; thus, BCS has primarily taken the place of total mastectomy in 
recent years. On one hand, patients with BCS have demonstrated better 
cosmetic outcomes and quality of life (QoL) than those with mastectomy 
[14–19]; on the other, it has been shown that poor cosmesis and 
deformity after BCS have a negative impact on QoL, as well as psycho
social and sexual function [20–26]. Skin or nipple-areola complex 
retraction, delayed radiotherapy side effects, and breast asymmetry are 
the most common residual deformities reported in up to one-third of 
patients with BCS [27–29]. 
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BCS has technically advanced to what are known as oncoplastic 
breast procedures (OBP) to avoid the above mentioned pitfalls, 
improving psychosocial well-being of patients and cosmetic outcome 
while upholding the oncologic principle of complete tumour excision. 
The modern definition of oncoplastic surgery is diversified and varies 
from “A form of breast conservation surgery that includes oncologic 
resection with a partial mastectomy, ipsilateral reconstruction using 
volume displacement or volume replacement techniques with possible 
contralateral symmetry surgery when appropriate” [30] to a more broad 
definition including also mastectomy, reconstruction and additional 
symmetrisation procedures either immediately after the procedure or at 
a later date [31]. Nonetheless, we shall limit our review to OBP in BCS 
and abstain from thoroughly examining the complex topic of mastec
tomy with various forms of breast reconstruction. Oncoplastic surgery 
for BCS can be categorised into levels I and II. When less than 20% of the 
total breast volume is expected to be removed, breast deformities are 
prevented with level I techniques (simple local reshaping - simple breast 
conservation surgery [sBCS]), while level II techniques (reshaping the 
breast parenchyma and reducing the skin envelope - OBP) are used in 
cases where resection of more than 20% of the breast volume is antici
pated [32]. 

Over the past three decades, OBP gained wider acceptance world
wide, being routinely offered in a growing number of breast centres. The 
oncoplastic approach had the largest relative growth, nearly quadru
pling from 2007 to 2014 in a review of 10,607 breast cancer surgeries 
[33]. Although oncoplastic surgery can be a viable option for many 
patients with breast cancer, careful selection is essential when evalu
ating potential candidates. Patients with a high tumour-to-breast ratio 
who would suffer significant deformities following sBCS are the main 
candidates for OBP. Numerous studies suggest that using OBP may have 
several advantages [25,34–41].  

• tumour excision with safe margins and reduced need for re-excision;  
• good to excellent cosmetic results, even in patients with locally 

advanced breast cancer;  
• avoids total mastectomy and breast reconstruction, resulting in 

lower complication and morbidity rates. 

Compared with sBCS, surgical techniques used in OBP entail wider 
incisions, additional tissue mobilisation, and possible flap reconstruc
tion [42,43]; involved procedures are more complex, time-consuming 
and expensive. While complex reconstructions and therapeutic mam
moplasties may deliver improved cosmetic results, their higher cost and 
chance of complications have generated concern over the toxic effects 
that OBP might have [44,45]. Consequently, oncoplastic surgery has 

been the subject of numerous studies, the majority being retrospective 
[23,46–48]. Although some have shown encouraging results, several 
authors referring to OBP as a new standard of care, these techniques 
were not validated using randomised studies and present issues con
cerning safety, local and systemic control, delayed start of adjuvant 
treatments due to increased rate of complications, and 
cost-effectiveness. Moreover, standardised and robust data on aesthetic 
outcomes and QoL comparing OBP versus sBCS are lacking [49,50], 
even though oncological safety of oncoplastic techniques has been 
documented using large retrospective data collections [36,43,51,52]. 

OBP rates have dramatically increased despite ample breast- 
screening programmes and optimised neoadjuvant strategies; up to 
50% of women are offered this approach even when their cancer can be 
managed with sBCS [33,53–55]. A French nationwide survey reported 
that only 10–15% of BCS cases required level II OBP [56]. This poses the 
question: why are advanced breast oncoplastic techniques increasingly 
used when sBCS can also result in an excellent aesthetic outcome? When 
de-escalating from mastectomy to BCS, are we escalating from sBCS to 
OBP? 

With the increasing demand for less invasive breast cancer treat
ments, it is essential to examine the current literature on the oncological 
and aesthetic outcomes, safety, and costs of OBP, mainly when 
compared to sBCS, and to propose a pragmatic approach to help 
deciding between them. 

2. Who really needs OBP instead of sBCS? 

2.1. The patient’s perspective 

As cancer patients stand in front of their surgeon, they may feel the 
weight of their diagnosis and often accept the clinician’s proposal 
without hesitation due to strong faith in the doctor’s expertise and 
judgement. 

The choice between sBCS or more complex OBP can be straightfor
ward when the patient, for example, has large and ptotic breasts and has 
been considering breast reduction for a long time. However, the choice 
might be more difficult if breast reduction is offered to a patient who has 
never considered this and needs to decide between OBP and sBCS, with 
less operative time, faster recovery, and lower cost. 

Patients often encounter difficulty in navigating the complexities of a 
surgical decision, prompting the surrender of choice to their surgeon. 
Unfortunately, this can lead to discontent with the surgical outcome due 
to mismatched expectations between them and the surgeon. 

2.2. The surgeon’s perspective 

A surgeon’s decision between sBCS or OBP for a patient candidate for 
breast conservation is influenced by many factors, including locore
gional staging, location, shape and tumour-to-breast ratio, size of the 
breasts, as well as biological age, comorbidities, along with social and 
economic conditions. 

The variability that leads to this decision is immense and includes the 
surgeon’s skills and economic issues in addition to tumour and patient 
factors. Usually, the shared decision-making process is unbalanced with 
what the surgeon thinks is best for the patient, especially if the patient is 
satisfied with whatever has been proposed. 

The traditional acceptance of a physician’s treatment plan, “the 
doctor knows best”, is being challenged as individuals now have more 
access to information than ever before. In some cases, this can help 
provide an extra layer of insight and lead to better decisions; however, it 
could also be problematic if the surgeon is not well-versed in oncoplastic 
surgery or needs proper qualifications. 

Involving patients in the decision-making process increases the 
likelihood of mutually agreed-upon expectations and satisfaction with 
the outcome. Patients should be sufficiently knowledgeable about their 
treatment plans to make educated decisions that are likely to result in 

Abbreviations 

AI artificial intelligence 
APBI accelerated partial breast irradiation 
BCS breast conservation surgery 
sBCS simple breast conservation surgery 
BIS body image scale 
BRESO European Breast Surgical Oncology Certification 
CI confidence interval 
DFS disease-free survival 
LR local recurrence 
OBP oncoplastic breast procedures 
OR odds ratio 
OS overall survival 
QoL quality of life 
RR risk ratio 
WBRT whole breast radiation therapy  
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minimised regret. 

3. Which factors can influence the choice between OBP and 
sBCS? 

3.1. Surgeon’s training/expertise 

OBP should incorporate preoperative assessment of patient’s anat
omy and expectations as well as an evaluation of the amount of tissue 
that needs to be removed and how it will be dealt with, creating a sur
gical plan tailored to remove the tumour while maintaining or even 
improving the appearance [57]. There is a learning curve to this 
approach before becoming fully competent in performing OBP with 
satisfactory results. Klimberg [58] suggests that for those just getting 
started in oncoplastic surgery, the best option would be to begin with 
level I procedures, simple enough for any surgeon. More complex level II 
techniques can be introduced as skill develops and should require spe
cialised training [59]. 

Currently, no country offers training in breast surgery as a stand- 
alone discipline. Instead, medical professionals must obtain certifica
tion through General Surgery, Gynaecologic, or Plastic Surgery resi
dencies over 4–6 years. These training programmes include an often 
brief segment of specialised knowledge on breast diseases - sometimes 
lasting only months and occurring out of formal multidisciplinary teams 
[60]. However, in the past two decades, fellowships dedicated to Breast 
Surgical Oncology have widely spread worldwide. These programmes 
provide future surgeons with a comprehensive understanding of related 
medical fields, such as medical oncology, pathology, radiology, radia
tion oncology, rehabilitation, and survivorship care. These are all 
essential elements in providing high-quality cancer treatment [61]. The 
United States of America, the United Kingdom, Australia, and New 
Zealand have been at the forefront of training highly-skilled specialists 
through 1 or 2-year fellowships. Still, these opportunities remain scarce 
within European countries, translating into an increase in generalist 
treatment for women with breast cancer [60]. The European Breast 
Surgical Oncology Certification (BRESO), an initiative founded in 2019, 
is striving to improve breast surgery education, mainly focusing on 
honing the skills of oncoplastic techniques. A reliable and uniform 
standard across European countries would ensure that all healthcare 
professionals could provide their patients with adequate quality care 
[62,63]. 

Currently, OBP have yet to be firmly established in therapeutic 
protocols globally; the lack of implementation can largely be attributed 
to a dearth of standardised training programmes, inadequate access or 
challenging collaborations with plastic surgery teams, insufficient 
assistance from adjunct disciplines (medical and radiation oncology), 
increased operating time, absence of appropriate reimbursement and 
inadequate scientific evidence [14,25,26,58,64,65]. 

3.2. The complexity of surgery 

According to a study published by Adamson et al. [66], patients 
undergoing level II OBP should be aware of potential postoperative 
complications, which can occur at a rate of approximately 25%. The 
most common postoperative issues are wound healing, infection, fat 
necrosis, and hematoma or seroma formation (see Table 1). Further
more, multivariate regression analysis revealed that those with a higher 
body mass index or diabetes might have an increased risk of post
operative complications requiring further operative treatment. 

One of the largest meta-analyses [83] confirmed these results, 
showing that OBP, compared to sBCS, can lead to an increased number 
of women with at least one postoperative complication (risk ratio [RR] 
1.19, 95% confidence interval [CI] 1.10 to 1.27; 20 studies, 118,005 
participants). Despite very low certainty of evidence, this might be 
clinically plausible due to the more extensive resections performed and 
the novelty of the technique compared to sBCS. On other hand, 

compared to mastectomy with or without reconstruction, the same 
meta-analysis concluded that OBP might decrease postoperative 
complication rates (RR 0.49, 95% CI 0.45 to 0.54; 5 studies, 4973 par
ticipants; very low-certainty evidence). While bias and inconsistency 
challenge such conclusions, further high-quality research is needed to 
obtain more reliable data. 

3.2.1. Delays in adjuvant treatment 
A recent meta-analysis suggested that delays between surgery and 

radiation is associated with higher local relapse rate [84]. Published 
studies show that the number of days before the start of adjuvant ther
apy seem to increase when using OBP compared to sBCS [73,83,85]. The 
latest Cochrane analysis [83] showed that using OBP instead of sBCS 
increased the number of days deemed to start adjuvant therapy, but only 
for radiotherapy, from 7 to 12 days. It is therefore crucial to consider 
that delays could impact patient care and oncologic outcomes. 

3.2.2. Re-excisions and conversion to mastectomy 
OBP have been associated with a reduced risk of re-excision and 

fewer positive surgical margins than sBCS [14]. Nonetheless, OBP can 
often complicate subsequent re-excisions, potentially requiring mas
tectomy to ensure complete tumour removal. 

In a study of 277 level II OBP performed at The Paris Breast Centre 
between 2004 and 2013 [86], positive surgical margins were found in 33 
cases (11.9%), and mastectomy necessary in 2/3 of these. A 
meta-analysis of approximately 8500 patients, published by Losken et al. 
[25], analysing sBCS and OBP, revealed that positive tumour margins 
were significantly lower after an oncoplastic approach (21% vs 12%, P 
< 0.0001), with a decreased need for re-excision (14.6% vs 4%, P <
0.0001). However, subsequent re-excisions in the OBP group led to a 
higher mastectomy rate (3.79% vs 6.5%, P < 0.0001). A Cochrane 
meta-analysis [83] confirmed that, compared to sBCS, OBP might lead to 
reduced re-excision rates due to positive surgical margins (RR 0.76, 95% 
CI 0.69 to 0.85; 38 studies, 13,341 participants; very low-certainty ev
idence). On other hand, a Danish population-based national study of 18, 
188 patients [87], in a multivariable analysis, showed a decreased risk of 
undergoing re-excision for positive surgical margins after OBP (OR 0.80, 
95% CI 0.72 to 0.88), but also a lower likelihood of conversion to 
mastectomy than those who underwent sBCS (OR 0.69, 95% CI 0.58 to 
0.84). According to the authors, several factors may influence the results 
of the previous published meta-analyses, such as a lack of accounting for 
confounders or exclusion of patients with carcinoma in situ. 

Factors associated with increased likelihood of re-excision following 
OBP include increased body mass index, microcalcifications, tumour 

Table 1 
Comparative postoperative complications rates for breast cancer patients treated 
with sBCS, OBP or mastectomy.  

Postoperative complication sBCS OBP Mastectomy 

Seroma min.% [ref] - max.% 
[ref] 

1.8% [67] - 
48.7% [68] 

0% [67] - 
25% [69] 

5.6% [69] - 
26.4% [70] 

Hematoma min.% [ref] - 
max.% [ref] 

1.1% [71] - 
14.5% [68] 

0% [72] - 
17.2% [73] 

2.9% [33] - 
4.8% [33] 

Wound infection min.% [ref] 
- max.% [ref] 

0% [74] - 
9.5% [54] 

0% [68] - 
16.2% [75] 

5.6% [70] - 
35.9% [75] 

Wound dehiscence min.% 
[ref] - max.% [ref] 

0.1% [76] - 
13.7% [68] 

0.7% [76] - 
16.7% [77] 

5.1% [78] - 
29.7% [75] 

Flap/skin necrosis min.% 
[ref] - max.% [ref] 

0% [68] - 
4.6% [72] 

0% [68] - 
67% [79] 

0% [70] - 14.8% 
[78] 

Fat necrosis min.% [ref] - 
max.% [ref] 

0% [73] - 
9.5% [54] 

0% [68] - 
25.9% [73] 

– 

Reintervention needed min. 
% [ref] - max.% [ref] 

0% [73] - 
2.6% [80] 

0% [77] - 
9.3% [81] 

6.7% [82] - 
37.5% [75] 

min. - minimum reported value in the comparison analyses found in the litera
ture; max. - maximum reported value in the comparison analyses found in the 
literature; OBP - oncoplastic breast procedures; ref - reference; sBCS - simple 
breast conservation surgery. 
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multifocality, extensive ductal carcinoma in situ, and invasive lobular 
disease [86–89]. The complexity of re-excision, decreased locating ac
curacy concerning the initial tumour bed, is likely why mastectomies are 
more commonly used in cases involving surgical margins after an 
oncoplastic approach. Additionally, large excisions can reduce breast 
size to the extent that further excisions may result in poor cosmesis [86]. 

3.2.3. Oncologic outcomes 
All studies published until August 2020 that evaluated 178,813 

women were analysed in a comprehensive Cochrane review [83]. 
Comparing OBP to sBCS, there may be little to no differences in local 
recurrence (LR)-free survival, LR rate, disease-free survival (DFS) and 
OS based on evidence with a very low level of certainty. As most studies 
did not account for confounding clinicopathological factors, the evi
dence could be considered speculative. 

3.3. Radiotherapy 

3.3.1. Postoperative radiation challenges 
Studies have shown that breast cancer recurrence is most likely to 

occur near the original tumour site, indicating a propensity for residual 
malignant cells near the primary lesion [7,90–93]. To maximise local 
control in BCS, adjuvant radiotherapy must target the tumoural bed area 
[4]. However, scientific evidence about the effectiveness of adjuvant 
irradiation in controlling recurrence after OBP is limited [85]. 

A study of 965 patients with breast cancer, published by Borm et al. 
[85], showed that immediate oncoplastic surgery and adjuvant radio
therapy yielded similar local control rates as sBCS. Furthermore, the 
most recent Cochrane review [83], conducted with 78 non-randomised 
cohort studies, including 178,813 women, concluded that there was 
little to no difference between LR, DFS, or OS post-treatment between 
sBCS and OBP. It might seem that tissue reshaping during oncoplastic 
surgery does not meaningfully affect adjuvant radiation therapy out
comes. Yet, due to low certainty evidence, these are only preliminary 
conclusions. 

3.3.2. Accelerated partial breast irradiation (APBI) vs whole breast 
radiation therapy (WBRT) 

Knowledge on APBI after OBP is even more limited [94–96]. APBI 
has proven to be a viable alternative for treating early-stage breast 
cancer, with results matching those of WBRT [97–99], rendering a 
revolutionary approach to breast radiation with significant benefits 
compared with WBRT. Not only does it limit the amount of tissue 
affected by irradiation and reduce heart, lung, and skin exposure levels, 
but it also shortens total treatment time from several weeks to 4–5 days. 
APBI could provide improved outcomes for many patients [96]. 
Nevertheless, these targeted approaches rely on precise tumour bed 
delineation, same as WBRT with an additional tumour bed boost. Ra
diation oncologists usually rely on surgical incisions, postoperative 
seromas, and clips to determine the tumour bed. Unfortunately, these 
commonly used methods are not reliable in the setting of OBP tech
niques such as mammoplasty. Unlike sBCS, in which incisions are 
sometimes made directly over the lumpectomy cavity, and seromas can 
form for accurate measurement, tissue flaps from other areas in the 
breast may be rotated into these cavities, which could displace clinical 
margins away from their original site. Furthermore, due to a lack of 
agreement on clip placement practices after BCS, there is a significant 
variance in the results that further complicate radiation deliniation. 

3.3.3. Surgical clips - a flying dutchman for radiation after OBP? 
In light of recent developments on breast cancer treatment, a note

worthy Canadian task force has published a set of approaches for pin
pointing the tumour bed prior to radiation therapy following oncoplastic 
procedures [100]. To ensure optimal performance in this area, they 
recommended that at least four clips be used after OBP; these should be 
located on the cavity sidewalls (medial, lateral, superior, and inferior) 

and potentially 1–4 extra clips for posterior margins (which may or may 
not include the chest wall). Nevertheless, intra- and inter-observer 
variability can be high when defining a tumoural bed after OBP. A 
recent study of Aldosary et al. [101] reported compelling findings 
regarding the accuracy of post-OBP surgical clips as radiographic sur
rogates for tumoural beds. The volumes, positions, and contours delin
eated by radiation oncologists indicated significant differences 
compared with the actual boundaries of the tumour bed. This research 
revealed that even a large number of surgical clips were insufficient to 
effectively record the complex, three-dimensional shape changes 
occurring in breast tissue after oncoplastic surgery. 

In light of these data, further investigation is needed to determine the 
advantages of boost or APBI after OBP, considering the greater radiation 
exposure and risk of damaging normal breast tissue [100]. WBRT may 
then be preferable to APBI in complex OBP cases, where accurate tar
geting is critical for optimal cancer treatment. 

Radiotherapy planning after OBP poses particular challenges, and 
radiation oncologists must consider various factors when treating pa
tients undergoing OBP to ensure optimal treatment outcomes. The 
modified anatomy may interfere not only with the tumour’s location but 
also modify what would have been defined as its target area for boost 
[102,103], making precise volume delineation with accurate dose de
livery an arduous task for radiation oncologists, in which marker clips 
are crucial [103]. To this end, radiation technologists, radiotherapists, 
and surgeons should strive to develop a shared understanding at their 
institutions concerning these treatments to better serve those affected by 
breast cancer. Various solutions, such as using radio-opaque wire 
markers during surgery, providing comprehensive surgical reports, and 
educating radiologists more extensively on OBP, can be implemented to 
optimally identify tumour volumes, enhancing contouring accuracy and 
improving patient outcomes [100]. 

3.4. QoL and cosmetic outcomes 

Quality care for cancer patients is holistic, addressing the person’s 
dignity, respect, and needs while maintaining their social, emotional, 
and intimate well-being. Finding a balance between these factors can be 
an extensive journey, but providing individuals with opportunities to 
participate in decisions regarding therapeutic plans and empowering 
them to regain control of their lives is an essential step in the healing 
process [104]. 

Breast cancer treatment often results in several physical effects, 
which may be temporary or permanent. Chemotherapy side-effects such 
as hair loss and dental damage tend to dissipate with time, but breast 
deformity can lead to lasting asymmetry [105] and impact the overall 
QoL [106]. OBP can be a viable alternative to mastectomy for large and 
multifocal tumours: although devised to achieve better aesthetic and 
functional results when compared to sBCS, patients may be subjected to 
unnecessary overtreatments due to insufficient consideration of their 
preferences and surgeon’s overuse of these techniques. 

Clinical and computer data analysis has shown a discrepancy be
tween how specialists evaluate cosmetic outcomes and patients opinion 
[107–110]. In some instances, aesthetic results with sBCS are better 
rated than those with OBP [111], rendering these, such as reduction 
mammoplasties for small-sized tumours, as unnecessary and “over
treatment”, without adding value to one’s QoL [24,86,112]. Conversely, 
some patients aim for “breast symmetry”, which sometimes can only be 
achieved using oncoplastic techniques. 

After assessing patient-reported outcomes and cosmetic evaluations, 
a meta-analysis was not possible in the latest Cochrane review [83]. In 
general OBP patients reported comparable or more positive results than 
sBCS patients - but data is inconclusive due to potential bias in mea
surement techniques used and with a high heterogeneity amongst the 
used questionnaires (Breast-Q, EORTC breast questionnaire, Breast 
Cancer Treatment Outcome Scale, 36-Item Short Form Survey, 
Rosenberg-EPM Self-Esteem Scale and self-designed unvalidated 
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questionnaires). Additionally, the Cochrane panel assessment suggested 
an aesthetic benefit from OBP; however, this outcome was hampered by 
risk bias due to measurement methods used in the analysed studies 
(some studies used the computer programme BCCT.core, but the ma
jority used an expert panel and self-designed non-validated assessment 
scales). The iTOP trial [113], a small but prospective study, compared 
QoL among 205 patients who underwent sBCS, OBP, and mastectomy 
with immediate reconstruction. At 12 months after the primary surgery, 
self-esteem was evaluated using a body image scale (BIS) and BREAST-Q 
questionnaire. The results revealed no statistically significant differ
ences between the studied groups. However, a comparative analysis 
between the OBP and sBCS groups revealed that the tumours in the 
former group were larger. 

Oncoplastic surgery, requires detailed evaluation with precise and 
validated standardised tools to provide valuable insight into the effec
tiveness of OBP, from both clinical perspective and patient-reported 
experience. Nevertheless, objective measurement of the intricate inter
play of psychological and surgical-specific issues affecting the QoL of 
patients with breast cancer is limited by the lack of validated tools and 
metrics available for use in clinical practice [114,115]. Thus, to improve 
outcomes in this area, existing tools should be improved upon to 
enhance data accuracy and reliability in terms of QoL and aesthetic 
outcomes [14]. Moreover, the reviewed literature suggests that using 
author-generated questionnaires, often not validated to measure out
comes, makes it even more difficult to compare and pool data between 
studies [116]. In addition, there is a pressing need for further studies to 
gain insight into patient outcomes following immediate or delayed 
contralateral symmetry surgery. Also, it would be beneficial to gain 
more knowledge on the rate of revision surgeries necessary due to 
aesthetic issues caused by OBP [88]. Therefore, it might be wise for 
breast surgeons to exercise caution when using extensive, complicated 
OBP approaches that might not significantly improve patients’ chances 
of survival or QoL [117]. 

3.4.1. The perfect tool (how cosmesis influences patient psychological 
outcome) 

Aesthetics is continually shaped and reshaped by personal, profes
sional, and social influences. Immanuel Kant argued that beauty lies in 
the eye of the beholder - judgement being formed through prior expe
riences rather than an absolute truth or global standard [118]. Aesthetic 
outcomes in the realm of breast surgery can be a complex balancing act 
with numerous variables to consider. 

Breast reconstruction surgery is an emotional and important process 
for women, impacting their self-image. Nevertheless, patients often have 
varying preferences when it comes to decision-making, from active 
involvement in their treatment to passive roles. Regardless of the chosen 
style, it is beneficial to include education and appearance counselling in 
the decision-making process to ensure positive emotional and physical 
outcomes. Appearance counselling promotes realistic expectations 
regarding what one might look like after breast surgery. 

Despite conventional approaches, uncertainty still leads to dissatis
faction with decisions, but utilising modern techniques such as machine 
learning and artificial intelligence (AI) tools might help overcome 
decision-related regrets and enhance realistic outcome expectations (see 
Table 2). AI algorithms can quickly and accurately analyse large data
sets, making them valuable in medical decision. In addition, AI can 
identify patterns within the data that may not be evident to the human 
eye. This could significantly improve patient care by providing clini
cians with more reliable and objective evaluations of OBP outcomes, 
with detailed information about aesthetic results, body image issues, 
and other areas of concern after surgery. Although further research is 
needed to explore the efficacy of these tools in clinical practice, the 
potential of this technology is undeniable. With continued development 
and refinement, AI may soon become a valuable tool for improving 
outcomes evaluation in oncoplastic breast surgery. 

3.5. The cost 

OBP are more challenging than sBCS, in some cases requiring mul
tiple stage reconstruction or flap-based reconstruction, and can be 
significantly more expensive. Although improving health is paramount, 
it is equally important to consider costs when assessing different medical 
treatments. Doing so helps individuals and society make the most of 
their resources and limits the economic impact incurred by out-of- 
pocket expenses when the procedures are not reimbursed or lost 
wages due to additional work time off during treatments [122,123]. 

An analysis of the American College of Surgeons National Surgical 
Quality Improvement Program database has shown that in breast cancer 
patients with moderate to large-size breasts, using OBP in the BCS 
context could be a more cost-effective approach compared to mastec
tomy and implant or free flap reconstruction techniques, making it an 
attractive prospect for women and systems who wish to reduce health
care expenses without sacrificing quality care [76,124,125]. A 
single-centre retrospective cohort study from Europe [126] evaluated 
the costs of sBCS, OBP, and implant-based (without acellular dermal 
matrix) immediate-delayed breast reconstruction. It was concluded that 
OBP were significantly more expensive than sBCS. After analysing 220 
patients over a follow-up period of 18 months, the authors reported a 
mean total cost of approximately 12,000 euros/patient for sBCS and 
about 14,000 euros/patient for OBP and implant-based reconstructions. 
However, the complication rates were significantly higher in the 
implant-based reconstruction group than in the sBCS and OBP groups. 
No significant cost differences between the OPB and implant-based 

Table 2 
Tools for appearance counselling.  

Type of approach Tool 

Conventional Face-to-face dialogue 
Brochures 
Photos 
Videos 

Modern/ 
Innovative 

Breast Surgery Gallery [119]  
• matching by biometrics (surgery type, age, bra size, and 

ethnicity)  
• sequential photographs taken before surgery, one to two 

weeks afterwards, then six and twelve months later 
documenting the healing process, capturing changes brought 
on by radiotherapy and additional surgery  

• offers realistic snapshots into postoperative healing process  
• free service in Western Australia - no images available on the 

website in order to protect those who participated in 
creating the database 

Breastdecisions [120]  
• machine learning algorithm  
• appearance counselling in which patients are given 

photographs of previous patients who have similar 
appearances to them to help them develop reasonable 
expectations for their breast reconstruction  

• a variety of visualisations can be applied, including drawings 
on the patient’s body, images of previous clients, computer- 
generated images of breast reconstruction, and three- 
dimensional biomechanical simulations  

• adapt to various appearance counselling situations  
• fully tailored imaging system allowing surgeons to gain full 

control over the visuals available to patients  
• quantity and variety of knowledgebase items is the main 

restriction (can only suggest pictures of surgical situations 
where the knowledgebase has pictures of previous patients) 

CINDERELLA APProach [121]  
• BCCT.core + new advanced AI algorithm  
• will ascertain surgical outcomes based on automated-taken 

images (before and after surgery) - no added data collection 
is needed  

• will provide a comprehensive, virtual hub of surgery-related 
information using CANKADO  

• this sophisticated platform will seamlessly integrate an 
image repository and AI algorithm to ensure access to the 
most accurate data available  
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breast reconstruction groups were found because postoperative radio
therapy influenced the total costs for breast conservation treatments. 
Adjuvant radiotherapy could make up for over 40% of the expenses 
incurred by breast-conserving treatment. Furthermore, the research 
excluded work absences and additional costs; therefore, the cost per 
patient recorded is likely a conservative amount. Comparative analysis 
of BCS and mastectomy with implant-based reconstruction revealed that 
patients who underwent BCS had a noticeably faster return to work and 
social activities and reduced work downtime [127]. Moving forward, a 
comparative study between the costs and associated benefits of various 
OBP procedures could deepen our understanding even further. Even 
more, to capture the full impact of care, an integrated societal 
perspective must consider not only direct costs to patients but also in
direct financial burden. 

In many European countries, reimbursement for breast cancer sur
gery has not kept up with the evolution of oncoplastic and reconstructive 
surgery. Some OBP and reconstructive surgeries are not fully reim
bursed, discouraging providers from offering OBP and leading to limited 
options and sometimes inappropriate care. Furthermore, without access 
to oncoplastic and reconstruction services, patients are often forced to
wards monodisciplinary private surgical practices that lack account
ability and quality assurance. The resulting costs can be both 
economically and clinically high [128]. 

It is crucial to consider both financial toxicities and aesthetic/clinical 
outcomes when deciding between sBCS and OBP procedures for patients 
with breast cancer. Each approach has its own benefits and drawbacks, 
which should be considered to ensure quality care. While oncoplastic 
surgery can provide a better aesthetic outcome, it may not be appro
priate for those unable to cover the higher costs associated with this type 
of procedure. Further research is necessary to determine the cost- 
effectiveness of these procedures and to provide guidance for patients 

in decision making on their best possible care. 

4. Sometimes is better to just make it simple. A proposed 
algorithm to choose between sBCS and OBP 

Within the patient journey, most early breast cancer patients will 
face the surgeon and discuss a surgery-related proposal. This is a 
stressful moment due to cancer-related fear, the intervention itself, and 
all uncertainties that can arise after discussing the pros and cons of 
choosing one option over other. If some cases are easy to decide, many 
are not; it is the surgeon’s duty to guide the patient through a proper 
shared decision-making process (see Fig. 1). 

5. Conclusions 

Oncoplastic surgery developed as a new approach to breast cancer, 
allowing surgeons to offer optimal patient care, and seems established as 
the preferred surgical treatment for breast cancer. Evidence suggests 
that OBP and sBCS are similar in terms of LR, DFS, and OS. The need for 
re-excision may be lower for OBP, but might result in more post
operative complications and possibly more mastectomies. Though evi
dence is limited in quality, patients and doctors appear to have higher 
satisfaction levels with OBP aesthetic when compared to sBCS. However, 
we must keep in mind that OBP can lead to overtreatment of patients 
who would otherwise been satisfactorily managed by sBCS. 

With ongoing medical and scientific advancements, we can now offer 
better breast cancer treatments targeting specific molecular character
istics to de-escalate systemic therapies. To ensure best possible out
comes, surgical approaches should also be tailored to each individual, to 
neoadjuvant systemic therapy-induced tumour response allowing in 
many cases to downstage complex surgical procedures deemed 

Fig. 1. Decision algorithm between sBCS and OBP in a patient proposed for breast conservation, * Discuss with the patient the cost of surgery, reimbursement, time 
to recovery, radiotherapy techniques (partial vs whole breast), and predicted or expected outcomes, ** Although the patient’s opinion is of significant importance, 
the surgeon’s evaluation will dictate what is feasible according to the breasts’ size, ptosis, location and tumour-to-breast ratio, BCS - breast conservation surgery; 
MDT - multidisciplinary team; OBP - oncoplastic breast procedures; sBCS - simple breast conservation surgery. 
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unnecessary or overly cosmetic invasive. Although the “Holy Grail” of 
surgical treatment de-escalation, embodied by the total omission of 
invasive procedures (129, 130), seems feasible and reachable, it is still 
far from real, and surgery remains a key part of breast cancer treatment. 
De-escalated surgical techniques could provide better aesthetic out
comes with less postoperative morbidity and reduce the need for 
symmetrisation. 

In conclusion, we must ensure that OBP is cautiously used until 
adequate data (clinical and financial), dedicated training and stand
ardised tools to predict aesthetic outcome are available. 
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[87] Heeg E, Jensen MB, Hölmich LR, Bodilsen A, Tollenaar RAEM, Laenkholm AV, 
et al. Rates of re-excision and conversion to mastectomy after breast-conserving 
surgery with or without oncoplastic surgery: a nationwide population-based 
study. Br J Surg 2020;107(13):1762–72. 

[88] Losken A, Chatterjee A. Improving results in oncoplastic surgery. Plast Reconstr 
Surg 2021;147(1). 123e-34e. 

[89] Amabile MI, Mazouni C, Guimond C, Sarfati B, Leymarie N, Cloutier AS, et al. 
Factors predictive of Re-excision after oncoplastic breast-conserving surgery. 
Anticancer Res 2015;35(7):4229–34. 

[90] Herskind C, Ma L, Liu Q, Zhang B, Schneider F, Veldwijk MR, et al. Biology of 
high single doses of IORT: RBE, 5 R’s, and other biological aspects. Radiat Oncol 
2017;12(1):24. 

[91] Faverly DR, Hendriks JH, Holland R. Breast carcinomas of limited extent: 
frequency, radiologic-pathologic characteristics, and surgical margin 
requirements. Cancer 2001;91(4):647–59. 

[92] van Limbergen E, van den Bogaert W, van der Schueren E, Rijnders A. Tumor 
excision and radiotherapy as primary treatment of breast cancer. Analysis of 
patient and treatment parameters and local control. Radiother Oncol 1987;8(1): 
1–9. 

[93] van Mourik AM, Elkhuizen PH, Minkema D, Duppen JC, van Vliet- 
Vroegindeweij C, Group DYBS. Multiinstitutional study on target volume 
delineation variation in breast radiotherapy in the presence of guidelines. 
Radiother Oncol 2010;94(3):286–91. 

[94] Roth AM, Kauer-Dorner D, Resch A, Schmid A, Thill M, Niehoff P, et al. Is 
oncoplastic surgery a contraindication for accelerated partial breast radiation 
using the interstitial multicatheter brachytherapy method? Brachytherapy 2014; 
13(4):394–9. 

[95] Major T, Gutiérrez C, Guix B, van Limbergen E, Strnad V, Polgár C, et al. 
Recommendations from GEC ESTRO Breast Cancer Working Group (II): target 
definition and target delineation for accelerated or boost partial breast irradiation 
using multicatheter interstitial brachytherapy after breast conserving open cavity 
surgery. Radiother Oncol 2016;118(1):199–204. 

[96] Strnad V, Hannoun-Levi JM, Guinot JL, Lössl K, Kauer-Dorner D, Resch A, et al. 
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