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Future perspectives for breast conservation treatment: science & art

Introduction

There are two components to breast conservation treatment (BCT): science and art. Science involves statistical interrogation 
of outcomes between a limited number of treatment strategies. For the surgeon, ‘art’ comprises integration of available 
clinical information that leads to decision making with respect to operative techniques applied to complete the surgical phase 
of treatment. Both fields are interdependent and overlap to a certain degree but it is also possible to separate them into two 
different realms. In each sphere, one aspect dominates over the other. Surgical oncology presents a unique circumstance, 
where the art of the treatment form with the same term lies in the hands of an individual, the surgeon. In other words, 
the same term BCT can take different forms when two different surgeons operate. The same is not the case with medical 
oncology, where the drug of the same name prescribed by two different clinicians has the same constituents.

The ‘science’ of BCT tends to exclude how surgery is performed. This involves comparing the outcomes of two different 
types of treatment in terms of statistics. The data acquired informs optimum therapy. The ‘art’ of BCT encompasses an entire 
spectrum, and ranges from standard breast conserving surgery (sBCS) with or without parenchymal closure to therapeutic 
mammoplasty and volume replacement procedures. It also involves the patient’s perspective on that final result and her quality 
of life. How each interacts and influences the other will determine what form BCT takes in the future.

The science of BCT 

In the era of the Halsted radical mastectomy, the ‘how’ (art) of surgery dominated the science of surgery. The operation he 
described in 1894 involved resection of the breast, axillary lymph nodes and pectoralis muscles. He recorded a 5-year survival 
of 40% for treated women, which was twice that for untreated women (1). However, survivors had significant ipsilateral arm 
morbidity, lymphoedema and a grotesque deformity. Subsequent to that, Patey et al. introduced a less mutilating operation 
sparing the pectoralis muscles, and compared results with the radical mastectomy (2). There was no difference in survival 
or local recurrence between the two groups. Although there was a move towards decreasing surgical morbidity, mastectomy 
continued to be the primary mode of treatment for breast cancer until the last quarter of the twentieth century when Veronesi 
and Fisher led separate teams comparing it with BCT (3,4). The science of these seminal randomised controlled studies 
ushered in the epoch of BCT. 

It would be simplistic to state that this archetypal form of surgical de-escalation was the panacea for the morbidity and 
body-image difficulties that resulted from mastectomy. It raised a host of issues previously unencountered. One of them was 
the deformity occurring in 30% of women who completed BCS with radiotherapy (5). This was the consequence of resecting 
a significant portion of breast tissue without manoeuvres to correct the resulting parenchymal defect. Concurrently, surgical 
margins became a cause for concern as positive margin status was found to be associated with poorer local control, which 
potentially had implications for survival (6). These competing demands served as the impetus for research firstly, to define 
the optimum margin width, and secondly, to develop techniques which would prevent parenchymal distortion. The former 
culminated in a consensus guideline recommending ‘no ink on tumour’ as the standard requirement for invasive carcinoma (7), 
with 2 mm margins recommended for ductal carcinoma in situ (DCIS) (8). Poor aesthetic results became the driver for the 
establishment of a myriad of surgical approaches collectively termed as ‘oncoplastic breast surgery’ (OBS), which forms the ‘art’ 
of BCT and will be discussed in the following section.

Achieving the requisite margin status while minimising re-excision is another area for which ongoing research is 
undertaken. Many techniques are used for margin assessment. Conventional means like frozen section analysis, imprint 
cytology, intraoperative ultrasonography are compared against more innovative methods like radiofrequency spectrometry, 
optical coherence tomography and radioactive seed localisation (9,10). However, there is no clearly superior approach at 
present and this area needs to be further explored (9). 

Several authors in this issue have offered insights into the science of BCT, its historical development and how it is applied 
in treatment today (11-13). However, the science continues to evolve as evidence is presented to allow best practice according 
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to the contemporary ‘state of the art’. For example, recent step-wise advances in knowledge have diminished the influence 
of conditions like inflammatory breast cancer and multifocal, multicentric tumour as contraindications to BCT. With 
appropriate selection, patients with these disease types may now undergo BCS provided certain conditions are fulfilled (14,15). 
Aside from the local treatment of the breast, axillary dissection is no longer considered to be standard of care for early breast 
cancers with clinically negative nodes. Sentinel node biopsy alone may also suffice in selected cases of patients with minimal 
disease burden in the axilla (16,17). It is not inconceivable that other ‘stalwart’ treatment approaches for breast cancer will 
undergo a paradigm shift in the future with the increasing accumulation of data to inform surgical practice. 

Breast cancer treatment has entered the genomic era, and this is likely to take a central role in research moving forward. 
Molecular signatures are already routinely used to inform medical therapy (18). Through a better understanding of 
carcinogenesis based on the sick lobe hypothesis and the genetic changes identified on a cellular level, it may be possible in 
future to use molecular characteristics to determine optimal resection volumes (19-21). There is a high possibility that in 
the near future, genomics will be used as part of the selection criteria for BCT-eligibility. This is an exciting area for further 
research, for it will allow appropriate de-escalation of surgical therapy while selecting patients who will need treatment 
intensification. Work in this area will enable breast cancer treatment to move into the age of personalised or precision surgery.

The art of BCT 

As alluded to in the foregoing section, the science for breast cancer treatment has brought about the art associated with it. 
BCT, while allowing a de-escalation of treatment from a previous standard of mastectomy, resulted in approximately one-
third of patients having a significant deformity (22). This is a unique feature of breast cancer treatment where no obvious 
functional deficit ensues but there is a quality of life issue which requires resolution. It was argued more than a decade ago 
that optimal surgical treatment should anticipate the potential for deformity and preventive action should be taken during the 
primary surgery (22). This call for pre-emptive measures led to the introduction and integration of plastic and reconstructive 
operative techniques into tumour resection plans, known now as OBS. There is a wide array of these techniques which have 
been described. Different institutions and surgeons have developed their own methods of achieving good cosmetic outcomes, 
with some proposing ‘extreme oncoplasty’ (23-25). However, there is contradictory evidence with respect to patient reported 
outcomes, local control and surgical complications and available data does not offer convincing evidence that OBS is superior 
to sBCS (26-29). Hence the call for aesthetic outcomes to take precedence over adequate and appropriate treatment for breast 
cancer (30) cannot be of primary importance (31). Care should be taken to guard against overtreatment. The trend towards 
more extensive surgery with OBS may in fact be supererogatory for oncologic control. The objective of surgical treatment 
should still be to achieve the highest survival and best local control with the lowest morbidity. Hence, a reductionist, or 
minimalist approach to fulfil oncologic requirements may provide optimal results (32,33). Such an approach would require an 
integration of appropriate preoperative imaging, careful surgical planning and detailed pathologic examination (34,35). This 
is consistent with the argument by Marescaux et al. that iatrogenic impact should be reduced in surgical innovation for patient 
safety and quality of life (36).

Unfortunately, it is extremely difficult, if not impossible, to satisfactorily derive a method to determine the optimal 
surgical approach, whether OBS or sBCS. For unlike physicians, surgeons cannot be ‘blinded’ when conducting studies for 
surgical techniques. Such analyses will always be confounded by individual procedural and technical biases which cannot be 
completely eradicated or accounted for. There is no ‘one size fits all’ surgical approach for BCT, and each surgeon may have 
particular preferences based on his or her training and treatment philosophy. There is also a need to explore communication 
strategies in the light of the multitude of surgical techniques for BCT for patient decision making. The challenges presented 
herein may be an area for future research. 

Discussion

It is evident that in BCT, the science blends with the art. While there is a distinction between the two, each entity drives 
the other, and both meld into a complex whole which needs to be grasped and interpreted in the context of the individual 
patient for clinical decision making with respect to optimal therapy. With the mounting volume of data now available, this 
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task becomes increasingly daunting for the physician. It is conceivable that artificial intelligence may be called upon to assist 
in clinical decision making and possibly take over in part the role of the surgeon, as has been suggested in the realm of multi-
disciplinary approaches for drug therapy (37). This scenario may create a greater need for the clinician to adapt to advances 
in technology, and perhaps create a new niche in the healthcare sphere. The breast surgeon of the future will have many 
more considerations to undertake than his predecessor practising two decades in the past, but for the present, it is still within 
his power to lead research and direct surgical therapy in the path that would result in the most favourable outcomes for the 
patient with breast cancer. 
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