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63.1  Introduction

Breast cancer has been leading the way in adopting an evi-
dence-based approach to improving outcomes. Breast can-
cer survival rates have increased substantially in the last 
40  years, and the quality of life of survivors has been 
increased by better quality treatment following advances in 
breast surgery (breast conservation, oncoplastics, sentinel 
node biopsy and reconstruction), screening, radiotherapy 
and systemic therapies. All of these advances have been sup-
ported by research evidence highlighting its primacy in can-
cer care optimisation. This chapter will review research and 
audit methods and give examples of key studies that exem-
plify them.

63.2  Trial Design

There are many different types of research that may inform 
best practice in the field of breast cancer. It is of vital impor-
tance that the modern breast surgeon is aware of research 

methods, has the ability to perform critical evaluation of 
research data and keeps abreast of the latest trials and 
research to ensure they stay up to date. This chapter will focus 
on these issues giving examples of breast cancer research and 
audit to demonstrate each research type.

63.3  Study Types

There are many different types of research, and all may play 
an important role in improving the outcomes for women 
with breast cancer. The different types, their definitions and a 
classical example are shown below (. Table 63.1) [1–18].

Another common way to classify trials is according to 
their phase as they progress from testing the basic physiolog-
ical impact of the new intervention in vitro, in animal models 
(preclinical) and humans, to dose finding and ultimately 
confirmatory studies of safety and efficacy, at which point 
regulatory approval is usually granted. Refinements of use 
are then made in late phase studies (. Table 63.2). All have a 
role in the evaluation of new treatments.

       . Table 63.1 Trial classification according to purpose

Trial purpose Aim Design Breast cancer-specific examples

Breast cancer 
prevention

To identify ways to reduc-
ing the incidence of breast 
cancer

Cohort studies of lifestyle 
impacts, use of drugs in ran-
domised trials

IBIS I and II
NSABP P1 [1–4]

Breast screening To identify effective ways to 
increase early diagnosis

Randomised trials, cohort study 
with bias correction

Swedish Two-County and other screening trials
MARIBS trial of breast MRI screening
FH01 trial of screening in high-risk women [5–7]

Diagnostic To evaluate the efficacy of 
diagnostic tests, predictive 
and prognostic biomarker 
studies

Observational cohort or ran-
domised trials to evaluate accu-
racy, sensitivity and specificity of 
new diagnostic tests

TAILORx and MINDACT are good examples of 
biomarker evaluation trials.  Radiology trials to 
evaluate new means of staging the axilla such 
as that by Memarsadeghi 2006 [8, 9]

Treatment To assess the efficacy of 
new drugs, surgical tech-
niques and radiotherapy 
regimes

In surgery: often observational 
studies of case series and cohorts, 
some randomised studies [10, 11].
RCTs widely used in systemic 
therapy trials often with large 
meta-analyses to confirm findings

The AMAROS trial comparing axillary clearance 
and radiotherapy
The ALMANAC trial comparing axillary clearance 
and SLNB
The Early Breast Cancer Trialists’ series of meta-
analyses  [12–15]

Quality of life 
and supportive 
care

To look at ways of improv-
ing the quality of life of 
cancer patients during and 
after treatment

Quantitative questionnaire 
design, validated quality of life 
tools, PROMs and qualitative 
research

Often integrated into many of the above trial 
designs.  Good examples are the PRIME trial and 
the ALMANAC trial [16–18]
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63.4  Specific Research Methodologies 
and Research Quality Standards

63.4.1  Randomised Trials 
and  Meta-Analyses

Randomised controlled trials (RCTs) and meta-analyses of 
data from such trials are considered the highest levels of evi-
dence supporting clinical practice in oncology (. Fig. 63.1).

The quality of the design and the quality control of these 
trials are of the utmost importance to warrant the safety, effi-
cacy and reproducibility of the data and conclusions drawn 
from them. Surgical trials however have a number of chal-
lenges when compared to non-surgical trials. Choosing a 
homogenous patient population and an equivalent control 
group is challenging. Surgery, unlike a pill, is not a stan-
dardised, reproducible entity, but rather a unique product 
whose details are defined by variables, which include the skill 
of the surgeon. The skill level will not only vary among sur-
geons, but will increase for the same surgeon whilst he/she 
gains experience (surgical procedures have a learning curve) 
[19]. Furthermore, surgeons with a specific interest in a pro-
cedure will perform better [20]. These surgeons are also well 
disposed to develop new techniques in their own centre and 
subsequently analyse their series. This is one of the reasons 

why so many informative non-randomised hospital or per-
sonal series are published. RCTs in surgical oncology are 
therefore less common than cohort studies. Surgical versus 
non-surgical comparative trials also suffer from problems of 
lack of equipoise both on the part of the surgeon and the 
patient as the differences between treatments are often 
extreme. It is also difficult to blind the patient and surgeon to 
the intervention which may introduce bias.

There are some examples of well-designed trials compar-
ing two surgical modalities or surgical versus non-surgical 
interventions.  Trials such as those conducted by pioneering 
surgeons Umberto Veronesi in Europe and Bernard Fisher in 
the USA, comparing mastectomy versus breast-conserving 
therapy several decades ago, are excellent examples which 
lead to a massive change in practice in the field of breast can-
cer care [10, 11]. Trials that have successfully compared surgi-
cal and non- surgical options have also been conducted in 
breast care. An innovative, highly impactful and controversial 
trial compared standard axillary completion clearance with no 
further surgery in the ACOZOG 0011 trial [21]. This trial, 
whilst methodologically imperfect, has again changed global 
practices concerning axillary clearance in patients with low-
risk clinically positive lymph nodes. Similarly the AMAROS 
trial, in which patients with T1–2 primary breast cancer and no 
palpable lymphadenopathy were randomised to receive either 
axillary lymph node dissection or axillary radiotherapy in cases 
with a positive sentinel node, concluded that radiotherapy gave 
excellent oncological results with less axillary morbidity [12]. 
As with trials in other surgical disciplines, breast surgery trials 
have also sometimes included a learning curve phase to ensure 
technical competency in the new technique. A good example 
of this was the ALMANAC trial of SLNB in breast cancer [1, 2, 
18, 22]. There have been many advances in trial methodology 
in the past decade to ensure that data generated is valid and 
may be compared between studies. These have been formalised 
into trial guidelines such as the CONSORT statement for RCTs 
[23] and the PRISMA standards [24] for systematic reviews 
and meta- analyses. There are numerous other quality stan-
dards in action. It is essential that breast surgeons have a good 
understanding of how to assess the quality of research evidence 
so they can decide what is worthy of clinical adoption. There 
are a number of excellent overviews of how to critically assess 
the quality of research, a skill that should be an integral part of 
an oncologists’ training [25–28].

In addition to randomised trials and meta-analyses, there 
are valid reasons why some research questions cannot be 
answered using this methodology. In the field of breast 
 cancer, there are many such examples of where a cohort 
methodology is advantageous or the only feasible option.

63.4.2  Observational Studies (Cohort,  
Case Control)

Data from observational studies are increasingly used to fill 
knowledge gaps [29]. However, several challenges exist in 
the use of observational data: bias due to confounding by 

       . Table 63.2 Table describing the common phases of clinical 
trials

Phase Aim

Preclinical studies In vitro and animal studies

Phase 0 First in human studies to define pharma-
codynamics and pharmacokinetics

Phase 1 Safety screening

Phase 2 Efficacy and dose finding

Phase 3 Comparative efficacy

Phase 4 Use optimisation in clinical practice

Metaanalysis

Randomised
controlled trials

Cohort studies

Case control studies

Case reports

Expert opinion

       . Fig. 63.1 Hierarchy of research evidence
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 indication is one of the major obstacles. This could poten-
tially be tackled by using comparative effectiveness research 
if careful design and analysis is applied. For those research 
questions where randomised controlled trials are unethical, 
impractical or simply too lengthy for timely decisions, obser-
vational research may be used. The main problem with 
observational studies is treatment allocation bias which is 
difficult to fully adjust for in analysis. Patients who received 
a certain treatment typically differ from patients in whom 
that treatment is omitted. Excellent examples are patients 
treated non- surgically with primary endocrine therapy for 
operable cancer due to age, frailty or comorbidity will have 
higher morbidity and mortality rates than the fitter cohort 
who undergo the surgical option. Although it may be possi-
ble to adjust for factors that were measured, there will always 
remain certain factors that were unmeasured, so-called 
residual confounders [30]. The best example is frailty which 
is rarely formally assessed in studies but has a profound 
impact on treatment allocation and outcomes. Direct com-
parison of treatments can result in overestimation of treat-
ment efficacy, and it is very likely that this problem occurs in 
most studies that have used this methodology. Although 
randomisation does not guarantee that treatment groups are 
equal across all possible confounding factors, it does guaran-
tee that residual differences between groups are due to 
chance [30].

One of the more appropriate alternative methods that can 
be used to study treatment effectiveness in observational data 
is the use of instrumental variables. The instrumental vari-
able is a factor that is associated with the allocation of a cer-
tain treatment, but is not directly associated with the 
outcome. For example, if two countries with comparable 
patients have a very different treatment strategy, the country 
may be used as the instrumental variable. Instead of compar-
ing the outcome of patients with and without a certain treat-
ment, differences in outcome between the two countries are 
compared, which eliminates bias due to confounding by 
indication [30]. There are three conditions that must be ful-
filled for the use of an instrumental variable:
 1. The instrumental variable must be related to the 

probability of receiving the treatment under investiga-
tion.

 2. It should not be related to the prognosis of the patient.
 3. It should not affect the outcome in any other way than 

through the treatment given [31].

The use of an instrumental variable is particularly useful in 
populations where randomisation is not feasible or not ethi-
cal [31], but it can be challenging to identify a proper instru-
mental variable that fulfils all three criteria. Still, when a 
good instrumental variable is available, it is considered to be 
the best method that can be used to study treatment effects in 
observational research [30].

Excellent examples of where observation studies have 
value are in areas where there are high levels of patient vari-
ability such that stratification with a randomised trial would 
be unfeasible. Research into the elderly is an excellent exam-

ple of where observational data may be of value. Randomised 
trial inclusion of patients over the age of 70 is very limited 
with only 1–5% of the included patients older than 70 years, 
and there are a number of valid reasons for this. Not all older 
patients are suitable for standard treatments administrated to 
younger patients, and heterogeneity of the older population 
may complicate inclusion criteria [32]. Furthermore, early 
mortality  – directly resulting from comorbid conditions  – 
could reduce the apparent effectiveness, and shorter follow-
 up time will decrease statistical power to detect differences 
between treatment and control arms. Besides these method-
ological barriers, the participation and preferences of older 
patients and the willingness of otherwise of their clinicians 
may be considered another barrier. For all of these reasons, 
observational studies with appropriate adjustment for patient 
characteristics may be the only avenue to determine best 
practice in this age group.

63.4.3  Case Reports

For exceptionally rare conditions, running trials or even 
large observational studies may be impossible, and case 
reports may be the appropriate level of evidence to support 
best practice. In the field of breast cancer surgery, publication 
of case reports may ultimately lead to better understanding 
of rare associations, for example, the link between angiosar-
coma and radiotherapy or the newly described but excep-
tionally rare breast implant-associated anaplastic large cell 
lymphoma (BIA-ALCL) (7 Chap. 29, breast implants).

63.5  Clinical Trials and Bias

A full understanding of bias and how it influences study 
results is essential for the practice of evidence-based medi-
cine. Bias is defined as any factor of influence which pre-
vents objective consideration of a question. Bias can occur 
at any phase of a study, including study design or data col-
lection, as well as in the process of data analysis and publi-
cation. Breast surgeons must be trained to critically interpret 
study results and must also evaluate chosen endpoints, 
study design (patient population/controls) and identify 
study biases.

In clinical trials some forms of bias are always present; the 
issue is to what degree bias influences a favourable outcome 
for the test group (. Table 63.3) [33–35].

63.6  Clinical Trials and Funding

Cancer research in general is funded by different sources 
such as drug companies, charities, national governments and 
the European Union. Running randomised (double-blind), 
prospective clinical trials is time-consuming and costly. 
Costs involved in executing high-quality trials need to cover 
treatments, research staff to run the trial and collect the data, 
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       . Table 63.3 Different types of bias which may affect clinical research

Trial period Bias Definition How to avoid

Planning the 
trial

Flawed study design Many errors can occur in study design. 
Sample size should meet the power. 
Study groups should be equal, con-
trol treatment as equal as possible, 
endpoints adequate to answer to the 
hypothesis, time point adequate to test 
the hypothesis, etc.

Meticulous study design, power analysis, 
publish clinical trial study design, register trials, 
medical ethical committee approval before 
starting the trial

Selection bias [33] Comparing two different groups Prospective design with unknown outcome 
reduces the likelihood of selection bias. Clear 
defined study population with inclusion and 
exclusion criteria for patients most at risk

Randomisation or allo-
cation bias

Use blinded treatment allocation Researchers should not have a hand in alloca-
tion of treatments preferably by using comput-
erised external randomisation

Bias during the 
trial execution

Interviewer bias Questions to be asked should be stan-
dardised to avoid any suggestion of 
interviewers

Use blinding for group/outcome.
Use validated questionnaires to avoid 
‘researcher’s influence’

Recall bias Influence of the question in the recall of 
events happened in the past

Only use validated tools (questionnaires); use 
objective interviewers blinded to group and 
outcome

Chronology bias Historical data as control Prospective design consecutive patients

Performance bias Variation in performance can influence 
outcome results

Standardise surgical techniques to minimise 
variation between surgeons

Bias from misclassifica-
tion

Misclassification of results or outcome 
due to variation in interpretation to clas-
sify results

Blinding for outcome, standardisation of data 
collection and outcome

Transfer bias Missing information due to subjects lost 
to follow-up

Reduce lost to follow-up as much as possible

After the trial Publication bias [34] The tendency of investigators to submit 
or the reviewers and editors to accept 
manuscripts based on the direction or 
strength of the study results

Reviewers and editors’ responsibility to accept 
all decent quality research regardless of posi-
tive or negative findings

Citation bias Tendency of negative results not to be 
published and positive results to be 
published

Also publish negative results of studies
Preregister trials

Confounders Any factor that correlates with depen-
dent and independent variables

Control for confounders in the study design. 
Use stratification. Use double blinding and 
randomisation

Internal vs external 
validity [35]

Internal validity denotes to the reliability 
or correctness of the study results
External validity of study design refers 
to the degree to which findings are able 
to be generalised to other groups or 
populations

A study’s internal validity reflects the investi-
gator’s and reviewer’s confidence that study 
design, execution and data collection and 
analysis have reduced bias and that the find-
ings are representative of the true association 
between exposure and outcome

costs of specific tests and laboratory analysis, costs of com-
puter technology to analyse the results and administrative 
costs. The recently presented investigator-initiated 
MINDACT trial had a budget of €47 million [36]. Costly, 
large adjuvant trials with long-term follow-up and ‘strong’ 
endpoints are increasingly being replaced by cheaper, 
quicker, neoadjuvant trials with surrogate endpoints. The 

FDA instituted its Accelerated Approval Program to allow 
for earlier approval of drugs for the treatment of serious con-
ditions and to fill an unmet medical need based on a surro-
gate endpoint. A surrogate endpoint is defined as a marker, 
such as a laboratory measurement, radiographic image, 
physical sign or other measures, that is thought to predict 
clinical benefit, but is not itself a measure of clinical benefit. 
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The use of surrogate endpoints can considerably shorten the 
time required to receive (preliminary) FDA approval. Drug 
companies are still required to conduct studies to confirm 
the anticipated clinical benefit. These studies are known as 
phase 4 confirmatory trials. If the confirmatory trial shows 
that the drug actually provides a clinical benefit, then the 
FDA grants traditional approval for the drug. If the confir-
matory trial does not show that the drug provides clinical 
benefit, FDA has regulatory procedures in place that could 
lead to removing the drug from the market [37]. Studies on 
surgical procedures are however generally not financed in a 
similar fashion. The lack of funds can also have a negative 
impact on the quality of the data. In financially supported 
drug trials, other issues are encountered. The main question 
to be answered is whether there is a reason for concern that 
pharmaceutical companies sponsor clinical trials which may 
introduce bias. Trial design might be optimised to gain regu-
latory approval, and staff may be selected who have a vested 
interest in seeing a positive result. In addition there is increas-
ing concern about publication and citation bias with only tri-
als showing positive results being published, whereas negative 
trial results are not published [34]. After a drug developing 
period, in which the companies invest in the new drug, the 
stakes are high to market newly designed drugs. Sponsorship 
of clinical trials by corporate industries can be as high as 
75%. Pharmaceutical companies fund a large amount of can-
cer research and run their own trials looking at drugs they 
have developed [38].

Unfortunately, examples show that sponsors in the past 
have delayed publications or even stopped publications of 
unfavourable or negative outcomes. Moreover, the integrity 
of multiple scientists has been questioned for their unfair 
presentation of trial outcomes, even leading to withdrawal of 
publications in high-end journals and termination of aca-
demic careers [39]. The money involved in certain 
 industry- financed projects can be huge. Conflict of interest 
statements must declare these links to enable the scientific 
community to be aware of potential bias.

Bias and errors in design and methodology should be 
screened for in industry-sponsored research for an objective 
representation of the study by journal reviewers, editors and 
readers. Many issues may obscure the study outcomes such 
as selection bias, inappropriate power calculation, sample 
size congruence, reasonable follow-up times, use of (invali-
dated) surrogate endpoints or the choice of the control agent 
or group. Selection can be detected by studying exclusion and 
inclusion criteria to see whether the included patients form a 
more favourable patient population, thereby contrasting with 
the ‘real-world’ patient population, excluding older patients 
and patients with comorbid diseases, or higher stages. In 
breast cancer investigation, follow-up time is of utmost 
importance to reveal true effects, and short follow-up times 
might be inappropriate. This is especially true in low-grade 
ER-positive breast cancer where outcomes such as local 
recurrence or death from breast cancer may not occur for 
well over a decade.

63.7  Quality Assurance in Breast Cancer 
Care: The Role of National and 
International Registries, Audits and 
Quality Standards

Breast cancer is the leading cause of cancer-related death 
among women [40]. Ensuring it is optimally treated is there-
fore of huge significance to female cancer mortality rates. 
There is wide variation in outcomes across European mem-
ber states [41] due to differing rates of early diagnosis and 
different treatment protocols, and it is important that breast 
units have a systematic approach to critically reviewing the 
quality of their service against local, national and interna-
tional standards. Service audits against these standards are an 
essential part of understanding where improvements can be 
made.

63.7.1  Guidance

There are a number of excellent quality standards and proto-
cols that may be audited against, and all breast surgeons 
should be familiar with these. They include the St. Gallen 
Consensus Guidelines, the European Society of Breast 
Cancer Specialists (EUSOMA) and ESMO guidelines, 
National Guidelines such as the Dutch Breast Cancer 
Guidelines and the UK NICE guidelines. All of these are 
regularly updates by expert panels who synthesise the latest 
evidence in the field. It is also important that not only process 
and practice is audited but also outcomes which should be 
compared to national and international norms. Cancer inci-
dence and mortality outcomes are collected by a range of 
national and international bodies. Internationally, the WHO 
collates these and publishes these as the GLOBOCAN data. 
Nationally, many European countries have mandatory 
reporting of cancer incidence and mortality rates via a series 
of cancer registries, many of which collect very detailed data 
about treatment, stage and outcomes. These may be used to 
undertake comparative audits between European countries. 
One of the international quality assurance initiatives, devel-
oped under the wings of the European Society of Surgical 
Oncology (ESSO) and the European Cancer Organisation 
(ECCO), is EURECCA, which is the acronym of European 
Registration of Cancer Care. EURECCA has a unique col-
laborative network of epidemiologists, patients and health-
care professionals.

63.8  Cancer Registries and Auditing

Registry of patient characteristics and therapeutic effects has 
been recognised as an extremely valuable source of informa-
tion. Cancer registries have been collecting data for many 
decades, and their disease surveillance has shown distinct 
regional variations in breast cancer management and out-
comes [42, 43].
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Auditing is combining data collection with feedback on 
performance to learn from best practice. In the last couple of 
decades, auditing cancer performance has been shown to be 
a powerful tool to improve regional and national healthcare 
infrastructures, for example, in rectal cancer [44, 45]. 
EURECCA was founded in 2007 by Prof Cornelis van de 
Velde, Professor of Surgical Oncology at Leiden University, 
the Netherlands, and EURECCA started with a colorectal 
working group. The main goals of EURECCA are to improve 
cancer outcomes by harmonising cancer data collection, pro-
viding feedback and developing guidelines and educational 
tools and sharing data across countries in prospective obser-
vational databases [46].

EURECCA Breast in collaboration with the European 
Society of Breast Cancer Specialists (EUSOMA) aims to 
improve and standardise the level of breast cancer patient 
care throughout Europe. The aim of this collaborative study 

was to assess age-specific compliance to the EUSOMA qual-
ity indicators (QIs) regarding treatment for patients across 
Europe [47]. Twenty-seven consented EUSOMA certified 
breast units from Austria, Belgium, Germany, Italy and 
Switzerland participated, and a dataset of 41,871 patients 
with a mean age of 59.6 years was available for analysis. The 
primary outcome measure was compliance with EUSOMA 
quality indicators (QIs) by age, selecting 13 QIs and using 
multivariable logistic regression analysis. This exceptional 
dataset demonstrated a low compliance to quality indicators 
among the youngest (<40 years) and the oldest (⩾75 years) 
patients (see example of one of the QIs in . Fig.  63.1). 
Younger women were treated more than the guidelines rec-
ommended, whilst older patients less than recommended 
(see . Fig.  63.2 [47]). . Figure  63.1 shows the selection of 
patients who underwent breast-conserving surgery per 
breast unit. Of all patients in the dataset 88.6% underwent 

       . Fig. 63.2 Displays all patients receiving radiotherapy after breast-conserving surgery stratified to age groups, showing that the oldest 
patients received less radiotherapy after breast-conserving surgery
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BCS, ranging from 72% to 97% between breast units. 
. Figure  63.2 shows examples of radiotherapy offered to 
patients undergoing breast-conserving therapy in the differ-
ent breast units.

63.9  The Older Breast Cancer Patients 
in Observational Studies

EURECCA has a specific focus on older patients, which is a 
challenging heterogeneous subgroup of patients due to their 
wide variance in age, frailty and comorbidities. Forty per cent of 
breast cancer occurs in women 65 years and older. Most studies 
on therapeutic agents are selective in the inclusion of subjects 
and more often exclude women over a certain age and/or those 
with comorbidity. Irrespective of age, patients with breast can-
cer participating in trials had fewer comorbid diseases, smaller 
tumours and a higher socioeconomic status in comparison to 
unselected breast cancer patients from the Netherlands Cancer 
Registry [35]. Moreover, overall mortality of patients aged 
65 years and older was lower for patients in trials as compared 
with patients of similar ages in the general population.

Taking into account that randomised controlled trials 
(RCTs) tend to exclude older women, prediction tools like 
Adjuvant! Online might lack validity to be used in medical 
decision-making in the older subset of patients with breast 
cancer. De Glas and colleagues entered data from the 
population- based cohort of all consecutive patients aged 
65  years and older with breast cancer (n  =  2012) into 
Adjuvant! Online with average for age comorbid status or 
individualised comorbid status. Primary outcome measures 
were a 10-year overall survival and 10-year cumulative recur-
rence, defined as locoregional recurrence, distant recurrence 
or contralateral breast cancer, in line with the definition of 
Adjuvant! Online. Adjuvant! Online did not predict these 
outcome measures accurately and is not representative of 
unselected older breast cancer population [3, 48].

In an international comparison of population-based data 
of older women with breast cancer, large differences in treat-
ment approach were found with more guideline adherence 
on locoregional treatment in the Netherlands and more pre-
scription of systemic therapy in Ireland. Authors concluded 
that their findings should be a strong recommendation to 
perform more international studies, with the ultimate goal of 
equalising survival rates for breast cancer patients across 
Europe [49]. A EURECCA International comparison is ana-
lysing treatment strategies and relative survival in more than 
120.000 patients aged 70 years and older with non-metastatic 
breast cancer coming from the Netherlands, Belgium, 
Ireland, Portugal, Poland and the UK. Preliminary data pre-
sented at the European Cancer Conference in Amsterdam 
2015 showed huge variations of treatment approaches in 
these age groups [50].

EURECCA Breast is planning to analyse data relating to 
changing axillary surgical practice subsequent to the recent 
groundbreaking Z11 [21] and AMAROS trials [12] and is 

recruiting patients in a prospective database for patients 
undergoing nipple-sparing mastectomies (INSPIRE), which 
will hopefully finally put to rest concerns about the oncologi-
cal safety (or otherwise) of this technique.

63.10  Summary

The modern breast surgeon must keep up to date with the 
rapidly changing evidence base supporting optimal breast 
care to ensure patient outcomes maintain parity with the best 
in Europe. This requires the modern breast surgeon to 
develop critical appraisal skills so they may make their own 
judgements about the quality of new evidence and whether 
proposed changes in practice are justified. They must also 
continually evaluate their outcomes against national and 
European datasets to ensure they meet the highest standards, 
and if they find they do not, they must be responsive and 
change. Only in this way will they be able to ensure that they 
are delivering the very best care in this rapidly evolving field 
of cancer care.
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