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“To await a seemingly inevitable event, 
especially one that is not desirable”



For the vast majority of women choosing Bilateral Risk-Reduction Mastectomy (BRRM), 
their choice is not predominantly driven by an intention to gain a survival benefit. 

In clinical practice, BRCA carriers opting for BRRM want to AVOID:

• The lifelong anxiety/distress related to intensive surveillance with a significant risk of false-positives, in 
the knowledge that 60 to 80% of them will still be confronted with a breast cancer diagnosis at some 
point.

 
• A high risk of having to undergo (neo) adjuvant chemotherapy, axillary surgery, radiotherapy, and/or 

endocrine treatment, with all the possible implications and long-term side effects. 

• A 60 to 80% risk of switching from breast screening to breast cancer relapse surveillance for the rest of 
their life.



Questions

• What is the evidence for risk-reducing surgery vs non-surgical risk management for high-risk 
individuals?

• What is the evidence for “more” or “less” surgery in the treatment of hereditary breast 
cancer?



Answers

• Most of the currently offered risk-management interventions are “effective”, within the 
limitations of what each can be reasonably expected to achieve  

• Measure of intervention efficacy depends on the aim / goal of intervention

• Perception of Risk / Benefit Ratio associated with each intervention will differ, depending on the 
baseline level of risk, and the individual’s tolerance of the side effect profile /complication rate 
vs their desired endpoint





Defining / Categorising Breast Cancer Risk

Average / Moderate / High Risk Categories

• Cancer Australia: ratio of the estimated remaining lifetime risk to the residual lifetime 

population risk for a woman of the same age.   <1.5   /   1.5-3   / >3
• eviQ / NICE: Lifetime risk from age 20         <17%  /   17-30   / >30



Defining “Risk-Reduction” to Patients

Framing is Important

• Framing risk information in positive terms (eg chance of survival) is more likely to persuade 
patients to accept risky options than information presented in negative terms (eg chance of 
death)

• Framing the benefit of a screening test in terms of what the patient might lose by not 
having it, has been shown to be more persuasive than framing involving potential gains.



Statistical innumeracy is very common



Absolute Risk Reduction (ARR) - 0.85%
• The difference between attack rates 

with and without the vaccine 

 0.84%

Relative Risk Reduction (RRR)
• The ratio of attack rates with 

and without a vaccine

95%



CBS NEWS

• By reporting only RRR, the public was encouraged to believe that a vaccine with reported 95% efficacy means 
that 95% of vaccinated people will be protected, which is incorrect.

• The relative risk does not provide ANY information about the absolute risk of the event occurring, but rather 
the higher or lower likelihood of the event in the exposure versus the non-exposure group.



Average Risk Individual BRCA Carrier

12/100                    0.6/100

  11.4 % absolute risk reduction

70/100                         3.5/100            

    67.5% absolute risk reduction

Assume a given intervention reduces the risk of developing breast cancer by 95%  



Accurate risk-assessment 
vital

Complications associated with 
immediate breast reconstruction
(IBR) increase incrementally and 
progressively with increasing 
BMI, esp BMI >30/35



Risk / Benefit Ratios Change over time, and with Circumstances

Perception of both risk AND benefit may differ between patient and doctor

Unaffected individual at only sl increase breast 
cancer requesting bilateral risk-reducing 
mastectomy (BRRM)

Unaffected individual with confirmed BRCA 
mutation at high increase breast cancer 
risk considering bilateral risk-reducing 
mastectomy (BRRM)

Affected individual with confirmed BRCA 
mutation and Stage 1V BC requesting 
bilateral mastectomy 

Lifestyle 
modification

Risk-Reducing 
Medications in 
individual at mod 
increased risk 



Multidisciplinary Care of the High-Risk Individual

Current Role of The Breast Surgeon

RISK ASSESSMENT              RISK MANAGEMENT         BREAST CANCER 
TREATMENT

Unsustainable
• Workload
• Manpower
• Inappropriate use of surgical 

time /expertise 



High-Risk Individual

RISK ASSESSMENT

RISK MANAGEMENT
HIGH-RISK / ENHANCED SCREENING

• Clinical Breast Examination (CBE)
• Breast Imaging incl MRI (or ? CEM) /3D mammography +/- ultrasound 

RISK-REDUCTION 
Non-Surgical
• Lifestyle Modification
• Risk-Reducing Medication 
Surgical
• Risk-Reducing Surgery – Bilateral Risk-Reducing Mastectomy (BRRM)

BREAST CANCER TREATMENT



AGE

20 30 40 50 60 70 80

Risk-Reducing Breast Surgery

Risk-Reducing Meds:
not during pregnancy

Childbearing

High-Risk Breast Screening

The Most Appropriate Breast Risk-Management Strategies in an Individual May Vary with Age 



High-Risk Individual
RISK MANAGEMENT

HIGH-RISK / ENHANCED SCREENING
• Clinical Breast Examination (CBE) – v limited role - ? consider during pregnancy / lactation

• Breast Imaging incl MRI/3D mammography +/- ultrasound – sl reduction in mortality demonstrated with MRI 
screening when compared with no MRI screening

RISK-REDUCTION 
Non-Surgical
• Lifestyle Modification – exercise /weight control- same relative RR as in average risk individuals / no conclusive 

evidence wrt HRT/alcohol

• Risk-Reducing Medication – 38% risk reduction BC from meta-analysis of trials / no survival benefit

Surgical
• Risk-Reducing Surgery – Bilateral Risk-Reducing Mastectomy (BRRM) -90-100% BC risk reduction, but 

definite evidence of survival benefit has been more difficult to demonstrate

• Degree of Risk Reduction not influenced by the nature of mastectomy +/- reconstruction



High-Risk Individual

TREATMENT OF BREAST CANCER

• BCT: Germline BRCA status should not preclude a patient with newly diagnosed breast cancer 
otherwise eligible for breast conserving therapy (BCT) from receiving BCT 

However 

• Surgical management of the index malignancy (BCT vs ipsilateral therapeutic and contralateral 
risk-reducing mastectomy [CRRM] ) should be discussed in BRCA1/2 mutation carriers, considering 
the increased risk of CBC and possible increased risk of an ipsilateral new primary breast cancer, 
compared with noncarriers



Management of Hereditary Breast Cancer in BRCA1/2 (ASCO)

J Clin Oncol 38:
2080-2106 2020 



BREAST CANCER TREATMENT IN THE HIGH-RISK INDIVIDUAL 

Surgical Treatment of Breast Cancer in the patient with a known or suspected germline 
mutation in a breast cancer susceptibility gene

Surgical Options for Women with Unilateral Breast Cancer Suitable for Breast Conserving Surgery (BCS)

• Breast Conserving Therapy (BCT)   = Breast Conserving Surgery (BCS) + Whole Breast Radiotherapy (WBRT)

• Bilateral Mastectomy  (Unilateral Therapeutic Mastectomy + Contralateral Risk-Reduction Mastectomy (CRRM) +/- reconstruction

• Unilateral Mastectomy +/- reconstruction. 

                                                                                        WBRT

• Staged Surgery: BCS / Chemotherapy 

                                                                                       Bilateral Mastectomy +/- reconstruction



Surgical Options for Women with Unilateral Breast Cancer NOT Suitable for Breast Conserving Surgery (BCS)

• Unilateral Mastectomy +/- reconstruction

• Bilateral Mastectomy +/- reconstruction



Women with hereditary breast cancer are at increased risk
 of second primary ipsilateral and contralateral breast 

cancers



Treatment

• BRCA1 and BRCA2 mutations are associated with both an extremely high risk of development of 
a first breast cancer, as well as a markedly elevated risk of subsequent ipsilateral and 
contralateral cancers. 

• In a cohort study of 3886 women, the cumulative risk of contralateral breast cancer (CBC) 20 
years after a first breast cancer diagnosis was 40% for BRCA1 carriers and 26% for BRCA2 
carriers  (Kuchenbaeker et al, JAMA 2017 Volume 317, Number 23)

The level of risk varies with:
•  mutation 
•  age at first breast cancer diagnosis



• Patients with newly diagnosed breast cancer (BC) and BRCA1/2 mutations may be 
considered for breast conserving therapy (BCT), with local control of the index cancer 
similar to that of noncarriers. 

• The significant risk of a contralateral BC (CBC), especially in young women, and the 
higher risk of new cancers in the ipsilateral breast warrant discussion of bilateral 
mastectomy. 

• Patients with mutations in moderate-risk genes should be offered BCT.
•  For women with mutations in BRCA1/2 or moderate-penetrance genes who are eligible 

for mastectomy, nipple-sparing mastectomy is a reasonable approach. 
• There is no evidence of increased toxicity or CBC events from radiation exposure in 

BRCA1/2 carriers. 
• Radiation therapy should not be withheld in ATM carriers. 
• For patients with germline TP53 mutations, mastectomy is advised; radiation therapy is 

contraindicated except in those with significant risk of locoregional recurrence



The following factors should be considered for assessing risk of 
Contralateral Breast Cancer (CBC) and the role of RRM in BRCA Carriers

• age at diagnosis (the strongest predictor of future CBC)

• family history of breast cancer

• overall prognosis from this or other cancers (eg, ovarian)
 
• Comorbidities

• life expectancy

• Ability of patient to undergo appropriate breast surveillance (MRI). BRCA1/2 mutation carriers who 
do not have bilateral mastectomy should undergo high-risk breast screening of remaining breast 
tissue with annual MRI/mammogram.



Role of Contralateral Risk-Reduction Mastectomy (CRRM)

• Following a diagnosis of breast cancer, high-risk patients have a 2–3% per year risk of 
breast cancer—constant for almost 3 decades. 

• Those whose breast cancer was diagnosed before the age of 40 years are at 
particularly heightened risk and potentially benefit most from risk-reducing strategies.  

• Netherlands study (Int. J. Cancer: 136, 668–677, 2015) showed a survival benefit 
from CRRM amongst BRCA mutation carriers. 

Greatest survival benefit was derived amongst women:
• Diagnosed before the age of 40 years 
• Not having chemotherapy 
• Favourable histology (Grade 1/2 cancers and non-triple negative status).
• CRRM may half the risk of death from breast cancer over a 20-year period



• When discussing contralateral prophylactic mastectomy with BRCA1/2 mutation carriers, it 
is essential to provide patients with their absolute risk of CBC. 

• The younger the age at first breast cancer diagnosis, the higher the absolute risk of 
subsequent CBC. 

• For example, at 25 years, the absolute risk of CBC for BRCA2 carriers diagnosed before age 
40 years is 68% versus 20% if diagnosed at age 50 years.



Risk-Reducing Strategies

Assessment of Efficacy depends on the Endpoint



Intervention Relative Reduction in Breast Cancer Risk

Screening (enhanced or otherwise) **** ZERO ****

Risk-Reducing Medication 38% (25—50%)

Risk-Reducing Mastectomy 90% at least (95-100% in recent series)

If the endpoint is reducing the risk of developing breast cancer 

Intervention Overall Breast Cancer Survival

Enhanced Screening with MRI Sl reduction in mortality

Risk-Reducing Medication N/A

Risk-Reducing Mastectomy Sl reduction in mortality, mainly in BRCA1 

If the endpoint is avoiding death from breast cancer 

Clear 
Winner

HOWEVER





"Every breast or ovarian cancer patient with a BRCA1 or 
BRCA2 mutation detected after diagnosis is a missed 
opportunity to prevent a cancer. 
No woman with a BRCA1 or BRCA2 mutation should die 
from breast or ovarian cancer” 

                                                   Mary Claire King
                                        

"Every breast or ovarian cancer diagnosed in a known BRCA 
mutation carrier represents a failure of risk-management” 
                  



Breast Cancer Risk Management Guidelines for High-Risk Individuals 

www. eviq.org.au

www.nccn.org
2025



www.esmo.org

www.nice.org.uk

2024

2024



Risk-Reducing Mastectomy

Ann Surg Oncol (2017) 24:375–397



Contralateral Risk-Reduction Mastectomy (CRRM) Guidelines

20232015

2017

2016

2016 2024



Breast Cancer Treatment Guidelines for High-Risk Individuals 

J Clin Oncol 38:2080-2106 2020 

www.asco.org



RISK ASSESSMENT

Input of genetics specialist/counsellor invaluable

Clinician responsible for long term risk management must also be aware of risk levels, esp changes over time

Several validated risk evaluators available:

• iPrevent          https://www.petermac.org/iprevent   or    https://iprevent.net.au

• CanRisk https://www.canrisk.org/

• Tyrer-Cuzick (IBIS Tool)    http://www.ems-trials.org/riskevaluator/

• BCSC https://tools.bcsc-scc.ucdavis.edu/BC5yearRisk/#calculator

https://www.petermac.org/iprevent
https://iprevent.net.au/
https://www.canrisk.org/
http://www.ems-trials.org/riskevaluator/
https://tools.bcsc-scc.ucdavis.edu/BC5yearRisk/#calculator


The various risk evaluation models have sl different breast cancer risk factor inputs 
which include: 

• Reproductive factors- menarche, age at first birth, parity, menopause, HRT use
• Lifestyle factors – BMI, exercise, alcohol
• History of previous breast disease, particularly lobular carcinoma in situ LCIS) or atypical 

hyperplasia (ADH/ALH)
• Family history breast, ovarian cancer, including age at diagnosis
• Gene test result- iPrevent / IBIS BRCA 1 / 2 only, CanRisk includes additional genetic variants 

such as PALB2, CHEK2 and ATM 
• Mammographic breast density

• Models variously calculate 5, 10 and residual lifetime invasive breast cancer risks
• Results expressed as graphs +/-  pictograms 
• Individual’s risk is compared to that of an average risk woman of the same age, using age 

specific breast cancer rates
• Tyrer-Cuzick and CanRisk calculate mutation carrier probability of BRCA 1/2
• CanRisk calculates mutation carrier probabilities in breast and ovarian cancer susceptibility 

genes in addition to BRCA1/2 ( PALB2, CHEK2, ATM RAD51C, RAD51D, BRIP1)
*CanRisk suitable for use in individuals with a breast cancer diagnosis 



After calculating  breast cancer risk, iPrevent presents screening and risk-reduction and 
options appropriate to the estimated risk, based on Australian guidelines.

Options presented may include:
• Breast cancer screening
• Bilateral Risk-Reducing Mastectomy,
• Risk -Reducing medication, such as tamoxifen
• Lifestyle modifications, such as weight loss and reducing alcohol intake

The estimated risk reduction afforded by these strategies is applied according to the following:
• Risk reducing mastectomy – 90% reduction
• Five years of tamoxifen– 33% reduction
• Five years of raloxifene – 25% reduction
• Five year of exemestane or anastrazole use – a 50% reduction is applied

https://iprevent.net.au



Example:

• 25 yo, 
Unaffected 
BRCA1 carrier



















Once cancer risks have been estimated, the focus shifts
to developing a risk management strategy that considers:

• Magnitude of the risk

• Risks and effectiveness of possible interventions

• Individual risk tolerance and preference 



Screening









Medicare High Risk Screening MRI Medicare Eligibility Criteria

2009

Nov 2022



JAMA May 4, 2021 Volume 325, Number 17



Risk-Reducing Medication

www.nice.org.uk

Slide courtesy Kelly Phillips

www.cosa.org.au





Referrals: PCMedService@petermac.org



Decision Making



RISK-REDUCING SURGERY

• Why ?
• For Whom ?
• If ?
• When ?
• What ?
• Where ?



WHY ?



Risk-Reducing Mastectomy

Ann Surg Oncol (2017) 24:375–397

• From the published data it is clear that BRRM confers a reduction in the risk of developing a primary breast 
cancer approaching 100% when meticulous surgical technique is used to remove the vast majority of breast tissue. 

• The breast cancer risk reduction from BRRM is greatest in healthy, unaffected women with a known genetic 
predisposition 

• Almost all new breast cancers after BPM occur in patients who had significant breast tissue remaining, such as 
those who ho had residual breast tissue in the axillary tail after surgery



FOR WHOM?

13-May-25
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• BRCA or other high-risk mutation

• Prior thoracic radiation therapy delivered at age younger than 30-35 yrs

• Histological risk factors (eg LCIS)

• Contralateral Prophylactic Mastectomy(CPM) in patients with Unilateral Breast Cancer

• “Compelling” family history

RRM is currently “offered” rather than “recommended” 

Women opt for surgery of their own volition

There is no single risk threshold above which RRM is clearly indicated, however unlikely to 
be considered for risk below 30%

13-May-25
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Presenter Notes
Presentation Notes
They fall into several categories.



Risk-Reducing Surgery should NOT be undertaken under the following circumstances:

• Individual risk cannot be substantiated

• Factitious family history

• Munchausen’s syndrome

• Gene test result imminent

• Surgery is not the woman’s own choice

• Choice of surgery is for cosmetic rather than oncological reasons

• Psychiatric disorder, clinical depression, cancer phobia, dysmorphic syndrome

• Co-morbidity outweighs potential clinical benefit

• Immoveable unrealistic expectation of outcome
13-May-25
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Presenter Notes
Presentation Notes
Risk-Reducing surgery should not be undertaken�under the following circumstances:�When individual risk cannot be substantiated
Factitious family history
Munchausen’s syndrome
Gene test result imminent
Surgery is not the woman’s own choice
Choice of surgery is for cosmetic rather than oncological reasons
Psychiatric disorder, clinical depression, cancer phobia, dysmorphic syndrome
Co-morbidity outweighs potential clinical benefit
Unrealistic expectation of outcome, particularly cosmetic




Expectations need to be be realistic and achievable



IF ?



Pedigree- what we see



Pedigree- what the patient sees



Risk-Reducing Mastectomy Uptake Rates

73

Austria Canada France Israel Italy Holland Norway Poland USA

20% 22.4% 25% 4.2% 10% 32.7% 4.5% 2.7% 36.3%

Int J Cancer 2008
• Enormous variation worldwide 3-36%
• >50% of women rely on screening alone
• 20-30% do not have recommended regular screening tests

Presenter Notes
Presentation Notes

Differences are seen in both the acceptability and uptake of risk reducing surgery amongst women in different countries
and sometimes in different regions of the same country.
RRM was found to be more acceptable to British and Canadian patients and women from the United States had the highest rate of uptake
(36.3%), with the lowest found in Poland (2.7%)

International  differences – multifactorial, physician recommendations, cultural factors, availability of MRI screening, access to services etc



MJA May 201313-May-25
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Presenter Notes
Presentation Notes
More recent Australian figures FROM 2013 paper 21% RRM



MJA May 201313-May-25
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Risk-Reducing Intervention %

RRM 21

RRBSO 38

RRM and RRBSO 12

Risk Reducing Medication (on trial) 3

Risk Reducing Medication (off trial) <1

Presenter Notes
Presentation Notes
This table demonstrates the risk reducing interventions among 325 mutation carriers

RRM 21%

BSO 38%

RRM and BSO  12%


Risk reducing medication on trial 3% and off trial < 1%
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Presenter Notes
Presentation Notes
The decision-making process regarding RRM is complex, highly personalised and dependent on many different factors
Women have very different attitudes about their breasts and discussion about preventive mastectomy can evoke a wide range of emotions. There are many women who have an increased risk of developing breast cancer who feel that preventive mastectomy is a very extreme procedure and know they wouldn’t have it done. Some women know immediately that preventive mastectomy is best for them, and others spend a great deal of time considering it before making a decision.
A woman’s decision about preventive mastectomy will be influenced by many things which may include her experience of cancer within her family. 




• Risk perception 
• Anxiety 
• Family history 
• Patient knowledge 
• Patient demographic and socioeconomic factors 
• Health care professionals’ recommendation 
• Access to care (cost and availability) 
• Mutation type influence on uptake of RRBSO 

13-May-25

Metcalfe, K, et al. Int. J. Cancer (2008)
Meiser et al J Womens Health (Larchmt). 2003 
Madalinska et al J Clin Oncol. 2007 
Metlcalfe et al J Clin Oncol. 2008 77

What influences uptake of RRM? 

Presenter Notes
Presentation Notes
The factors found to influence decision making are



• Decisions regarding preventive surgery are influenced by much more than the actual risk 
figure

• Individual life experience, and in particular the loss of a mother significantly impacts 
decision making, regardless of age or risk

• Shared decision-making leads to higher levels of patient satisfaction, but physicians 
struggle to gauge patient preference for paternalism vs. autonomy 

• While some women feel disappointed that a physician was not more directive, others reject 
doctors’ input as too forceful or definitive 

13-May-25
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Presenter Notes
Presentation Notes
Shared decision-making leads to higher levels of patient satisfaction, but physicians struggle to gauge patient preference for paternalism vs. autonomy 

While some women feel disappointed that a physician was not more directive, others reject doctors’ input as too forceful or definitive 




• An important predictor of a patient later regretting having had RRM is when 
the physician was the one to introduce this option into the discussion of 
treatment

• This emphasizes that physicians must be well aware of how much they may 
influence a woman’s decision to have prophylactic surgery, and they must 
remain alert when giving advice about possible treatment and monitoring 
options and verify whether the choice for prophylactic surgery is based on 
the patients’ own decision.

Incidence of regret  low (6%) 
 
   More common in women: 
• Dissatisfied with cosmetic result 
• Those who felt misinformed about their options preoperatively 

13-May-25
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Presenter Notes
Presentation Notes
An important predictor of a patient later regretting having had RRM is when the physician was the one to introduce this option into the discussion of treatment





WHEN ?

13-May-25
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Presenter Notes
Presentation Notes
The timing of surgery is obviously an individual decision but should take into account things like
whether the individual has already had children or is planning a family and would like to breastfeed,
the impact that developing breast cancer would have on family responsibilities and lifestyle and the current age of the individual.




Timing

• Determining the optimal timing of risk-reducing mastectomy requires an understanding of both 
lifetime risk and near-term risk. 

Mean age at diagnosis of breast cancer:
• 44 years for BRCA1 
• 47 years for BRCA2

• Age at onset varies by family, particularly for families with BRCA2 mutations.

81



JAMA June 20, 2017 Volume 317, Number 23

82





13-May-2584



Online Decision Tool

xALP 85

Presenter Notes
Presentation Notes
There is an online decision aid which allows 



WHAT ?

13-May-25
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Presenter Notes
Presentation Notes
The timing of surgery is obviously an individual decision but should take into account things like
whether the individual has already had children or is planning a family and would like to breastfeed,
the impact that developing breast cancer would have on family responsibilities and lifestyle and the current age of the individual.




• Simple Mastectomy

• Skin-Sparing (SSM)

• Skin-Reducing Mastectomy 

• Nipple-Sparing (NSM)

Type of mastectomy depends on:
• Whether there is to be immediate reconstruction
• Patient characteristics and preference

87

Types of Risk-Reducing Mastectomy
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Simple Mastectomy

http://www.google.com.au/url?sa=i&rct=j&q=external+breast+prosthesis&source=images&cd=&cad=rja&docid=bEgHBVYXHLMg6M&tbnid=QRIpferCRDfHmM:&ved=0CAUQjRw&url=http://www.os.co.za/maxima/&ei=H3TiUZ6XOcKWkwX0nIDIDg&bvm=bv.48705608,d.dGI&psig=AFQjCNGxYsvBitNZ9aDsOM4pq2U5PPYPGw&ust=1373881726500579
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Simple Mastectomy                                                          Skin-Sparing Mastectomy

Nipple-Sparing Mastectomy



“Going Flat”

New York Times, Oct 2016

90

http://www.flatandfabulous.org



International Reconstruction Rates Post Risk Reducing Mastectomy

• 70 %   BRCA 1/ 2  mutation carriers have reconstruction after prophylactic mastectomy

• Compared to 5-29%  of women having  a mastectomy for breast cancer 

Ann Surg Onc 2013



Skin-Sparing Mastectomy (SSM)

13-May-25
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Nipple-Sparing Mastectomy (NSM)

13-May-25
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WHERE?





Resources

• Books

• Organisations

• Online Groups

• Social Media

13-May-25
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Inherited Cancers Australia   
www.inheritedcancers.org.au

Force 
www.facingourrisk.org

Bright Pink
www.brightpink.org

Basser Center for BRCA
www.basser.org

http://www.inheritedcancers.org.au/
http://www.brightpink.org/high-risk-support/high-risk-resources/
https://www.basser.org/


Patient Information





Disinformation is defined as “false information that is spread with the specific intent of misleading 
or deceiving people”. 

• The FDA have published guidelines for communicating risks and benefits from research studies,
      which state that both the RRR and ARR should be reported to the public. 

• Although RRRs were reported in the media and scientific journals by vaccine manufacturers and the 
FDA Advisory Committee that authorized and approved the COVID-19 mRNA vaccines, ARRs were 
not reported, denying the public important information needed before consenting to vaccination.





Risk Reduction Strategies in High-Risk Patients 
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