
Breast Cancer (BC) is the primary oncological diagnosis with an annual incidence of more than 2 mil-
lion patients diagnosed annually 1. Because of population growth and aging, by 2040 the BC burden is 
expected to spread over 3 million new cases with 1 million death annually 2. Despite the rising number 
of BC patients, in recent years multidisciplinary treatment has allowed safe surgical de-escalation while 
maintaining equivalent oncological outcomes. Current scientific evidence supports surgical de-escala-
tion by avoiding axillary lymph node dissection (ALND) in patients with low disease burden in sentinel 
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ABSTRACT – Breast Cancer (BC) is the leading oncological diagnosis, with the annual incidence expected to 
exceed 3 million new cases by 2040 due to population growth and ageing. Despite the increasing number of BC 
patients, recent advancements in multidisciplinary treatment have enabled surgical de-escalation, maintaining 
equivalent oncological outcomes. Areas of surgical de-escalation include avoidance of axillary lymph node dissec-
tion in patients with low disease burden, re-excision in close margins after breast conserving surgery, and even 
complete avoidance of surgery in selected cases. Despite the evidence supporting these de-escalation protocols, 
their implementation is inconsistent. The article discusses how these strategies can be further integrated into BC 
treatment plans to improve patients' quality of life and optimize health care resources. The future of BC manage-
ment may be shaped by genomic tests, offering more tailored and potentially less invasive treatment strategies. 
A comprehensive understanding of tumor biology has facilitated the development of strategies such as neoadju-
vant chemotherapy, with the potential to further de-escalate surgery. The need for a multidisciplinary approach 
to BC care, incorporating emerging diagnostic tools and understanding of individual patient's disease trajectory, 
is paramount. It is essential to challenge the perception of more aggressive treatments as inherently better and 
ensure decisions are based on high-quality evidence, preserving the principle of 'do no harm'. The focus of future 
BC research should be on identifying markers capable of predicting the risk of distant recurrence and implement-
ing a true multidisciplinary de-escalation approach.
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lymph node (SLN)3, re-excision in close margins after breast conserving surgery (BCS)4. Future areas of 
surgical de-escalation include SLN biopsy alone or with targeted axillary dissection (TAD) subsequent 
neoadjuvant chemotherapy (NAC), and avoidance of surgery in selected clinical settings ( such as low 
risk ductal carcinoma in situ, complete response after NAC)5. Despite the presence of evidence sup-
porting equivalent long-term oncological outcomes, the application of surgical protocols designed to 
minimize surgical trauma remains inconsistent. The aim of the present commentary is to delineate how 
surgical de-escalation may be incorporated into multidisciplinary treatment in breast cancer care. 

Surgical procedures, which do not yield any oncological benefits with potential risk for patients, pose 
unnecessary long-term detrimental effects on patients’ quality of life (QoL) and also may result in a mis-
allocation of health care resources, further exacerbating inequalities among health care6,7. It has been 
estimated that in Italy over 800 000 women, a number equivalent to a city as large as Turin, deals every 
day with BC surgical treatment side effects with a possible detrimental effect on QoL8-10.

Under this perspective, a surgeon’s duty is to guide our patients and to mitigate their fear, demys-
tifying their misconceptions to select together the most appropriate surgical procedure. In fact, while 
breast reconstructive strategies are equivalent in terms of breast appearance, in young women higher 
value were obtained in terms of satisfaction with breast, psychosocial well-being, and sexual well-being 
after BCS 11. While this difference seems to be reduced after long term follow up, up to 17% women 
undergoing prophylactic bilateral mastectomy are neutral or dissatisfied about their surgical choice 12. 
Without a clear benefit for the patients, the lack of implementation of de-escalation protocols could 
lead to multiple adverse effects. These include compromised patient QoL, increasing surgical compli-
cations, escalating healthcare and related costs, and even a rise in health care related environmental 
pollution 7,13. 

Over the last two centuries, BC treatment was mostly entrusted to the surgeon, who offered the first 
effective treatment in 1894 by Halsted14 (Figure 1). While in the first half of the century some authors 
tried to reduce the extent of surgery, only after the implementation of adjuvant treatments Fisher et 
al 15 and Veronesi et al 16 could design the first conserving treatment for BC, providing the first real 
de-escalation in surgery (minimum effective treatment) 15,16. In fact, in their miliary stone studies, both 
authors obtained equivalent oncological outcomes due to the three core principles of breast cancer 
care: multidisciplinary treatment, centralization of care in breast cancer care facilities, and breast cancer 
treatment innovation. This was a significant step forward, showing that surgical de-escalation for the 
first time did not compromise patient survival.

Figure 1. Timeline of milestone papers in breast surgical de-escalation. the size of the circle depicts the 
surgical invasiveness of the described procedure.
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The 1990s saw further de-escalation with the introduction of sentinel lymph node (SLN) biopsy. 
SLN biopsy (SLB) replaced axillary lymph node dissection (ALND) for staging the axilla in patients with 
clinically node-negative BC. This significantly reduced the morbidity associated with ALND, particularly 
lymphedema and arm dysfunction, without impacting the oncological safety, providing equivalent on-
cological outcomes in breast cancer patients 17. However, even if ALND competition was indicated in any 
SLN pathological involvement, indications for completion of axillary surgery have been progressively 
narrowed, as clinical benefits were not demonstrated for patients with micrometastases or isolated 
tumor cells 18. This was a marked departure from previous standards, wherein axillary lymph node dis-
section (ALND) was routinely performed. Giuliano’s study represented a significant revolution in axillary 
surgery. Despite its limitations, the study showed that in cases of limited axillary disease, ALND did not 
guarantee improved long-term survival outcomes 3. The study conducted by Giuliano et al3 marked a 
substantial shift in our understanding of the role of axillary surgery in breast cancer management. With 
increasingly effective integrated treatments, the role of axillary surgery has largely transitioned to a 
staging one, informing subsequent therapeutic decisions 19. Genomic tests, which are already in use 
in clinical practice and have been widely validated by studies such as RxPONDER and TAILORx, could 
potentially supersede the staging role of axillary surgery in breast cancer. This, in conjunction with ad-
vanced radiology, could reshape our approach towards axillary management 20,21.

The promise of genomic tests lies in their capacity to provide a deeper understanding of the in-
dividual patient’s tumor biology22,23. These tests can offer more precise prognostic information than 
traditional staging procedures, allowing for more tailored and potentially less invasive treatment strate-
gies24. While this concept requires further investigation and validation, it points towards a future where 
breast cancer care could be even more personalized, effective, and less reliant on surgical intervention 
13. Under this perspective the results of the SOUND trial will provide primary information regarding on-
cological safety of surgical axillary avoidance25,26. However, even in anticipation of these results, steps 
have already been taken to reduce unnecessary axillary interventions. The Choosing Wisely initiative 
has highlighted the overuse of sentinel lymph node biopsy (SLNB) in patients for whom it would not sig-
nificantly alter subsequent therapeutic choices 27. In these cases, the results of SLNB would not change 
the prognosis and would only add an unnecessary surgical risk without clear benefits. This has further 
reinforced the shift towards less invasive axillary management strategies 27. Therefore over recent years, 
surgery has evolved from a procedure with a significant impact on various aspects of quality of life to 
one that can be performed almost exclusively or entirely under local anesthesia 28-30.

Over time, a deeper understanding of tumor biology has enabled the development of multidisci-
plinary strategies such as neoadjuvant chemotherapy (NAC). This approach, where systemic therapy 
is given prior to definitive surgery, has been traditionally designed to reduce the extent of surgery and 
reoperation rate with conversion rate toward breast and axillary conserving surgery in up to the 40% of 
patients 31,32. Additionally, a broader application of NAC in the BC population demonstrated how achiev-
ing a pathologic complete response (pCR) is associated with improved long-term outcomes, particularly 
in patients with aggressive tumor subtypes 33. pCR or the absence of residual invasive cancer in the 
breast and axillary lymph nodes following neoadjuvant therapy is nowadays the primary aim, stratifying 
patients who could benefit more from further adjuvant regimen 34. Recent years have seen an expansion 
in the use of neoadjuvant chemotherapy even in early-stage patients, especially in tumors with favor-
able biology for achieving pCR 35. The COVID-19 pandemic also accelerated the adoption of NAC even in 
EBC. To reduce the risk of cross-infection during the pandemic, an increasing number of patients were 
directed to neoadjuvant therapy, leading to delayed surgeries, and minimized hospital exposure 36,37. In 
the recent past, the increasing rate of pCR after NAC thanks to innovative therapy along with advances 
in imaging may lead to ultimate breast conservation with avoidance of surgery at the end of NAC. Pre-
liminary results from Kuerer et al38, suggests that with the expanded use of neoadjuvant chemotherapy 
and targeted therapies, along with advances in imaging, the future might hold a paradigm shift where 
surgery might no longer be required in managing breast cancer5. 

While scientific evidence over the past fifty years has enabled a safe de-escalation of breast surgery 
as shown in Figures 2 and 3, further efforts need to be made to promote a de-escalating multidisciplinary 
approach to BC. In fact integrate emerging diagnostic and predictive tools, and refine our understanding 
of individual patient’s disease trajectory and response to treatment could eventually reduce the over-
treatment and correct allocation of health care resources among patients39. Breast surgery, which was 
one of the first disciplines to initiate a path towards reducing the impact of treatment on patients’ quali-
ty of life, should pave the way for all players involved in the multidisciplinary treatment of breast cancer 
to avoid overtreatment. This is particularly crucial in cases where patients undergo a less invasive pro-
cedure, perceived as less effective by other physicians with the consequent the paradoxical escalation 
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of adjuvant treatment. It is essential to challenge this perception and ensure that decisions are informed 
by high-quality evidence, preserving the principle of ‘do no harm.’ More aggressive treatments should 
only be pursued when there is a clear, demonstrable benefit for the patient, and not simply based on 
unfounded beliefs or biases. The future of breast oncological research should focus less on striving for 
increasingly minimalistic surgery and more on the identification of markers capable of predicting the 
risk of distant recurrence with the ultimate goal of ensuring safe multidisciplinary de-escalation. 

Figure 2. Primary surgery decision flowchart. In the bottom left the maximum percentages of breast vol-
ume that were resectable by conventional BCS without resulting in unacceptable aesthetic and function-
al outcomes or decreased quality of life according to Pukancsik et al40. Abbreviations - BC: Breast Cancer; 
NAC: Neoadjuvant Chemotherapy; BMI: Body Mass Index; NAC: Nipple Areola Complex.
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Figure 3. Axillary surgery decision flowchart. Abbreviations - BC: Breast Cancer; LN: Lymph node; US: Ul-
trasound; NAC: neoadjuvant chemotherapy; SLNB: Sentinel Lymph node biopsy; HR: hormone receptor; 
HER2: epidermal growth factor receptor 2; EBC: Early breast Cancer; ITC; Isolated Tumor Cells, ALND: 
Axillary Lymph node dissection; TAD: Target Axillary Dissection.
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