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Abstract

Background: Women with genetic mutations predisposing them to
breast cancer have a much higher risk of young-onset aggressive breast
cancer than the average population. Risk-reducing bilateral mastectomy
(RRBM) greatly reduces this risk. However, women who decide on RRBM
are often faced with delays in accessing surgery.

Primary objectives: To document international data on uptake and
predictors of RRBM, and time between identification of high-risk status
and RRBM.

Secondary objective: To explore barriers to timely surgery.

Methods: MEDLINE, EMBASE, Scopus and PsycINFO were systematically
searched for articles published between 1996 and 2024. Eligible abstracts
(n = 433) were exported to an EndNote library for review. Discordance
between reviewers was resolved by consensus. Ethics approval was not
required for this systematic review of secondary data.

Results: Nineteen articles underwent full-text review with 12 meeting
the selection criteria, comprising 9851 breast cancer unaffected, high-
risk women. All were observational cohort studies, comprising data
audit/review over varying periods of time. Three studies were based
in England, two in the USA and two in France, with one each from
North America and Europe combined, Slovenia, Canada, Denmark and
the Czech Republic. Four of the 12 studies were fully prospective, with
one using both retrospective and prospective data collection. Uptake of
RRBM ranged from 3.6 per cent (France) to 50 per cent (Denmark), and
time to RRBM ranged from five months (USA) to 92 months (Denmark).
Predictors of RRBM uptake are described and barriers to timely access
included planned delay strategies and clinician attitudes.
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Discussion: Results showed wide variation in median waiting times,
partly reflecting cultural differences. Pre-genetic testing treatment
intentions were generally followed. Denmark had both the highest
uptake and longest median time to RRBM, suggesting timing of surgery
was not hindered by resource limitations.

Conclusion: Reliable data about time between decision-making and
surgery is lacking and could be improved with prospective national

public databases.

Background

Women with a family history of breast cancer
and/or a predisposition to breast cancer from a
mutation in particular genes have an elevated
risk of developing breast cancer. Approximately
5-10 per cent of breast cancers are due to germline
mutations,! most commonly in the BRCA1 and
BRCA2 genes.?® These mutations were first
discovered in the mid-1990s.%4® Since then, several
other high-risk, but less common, breast cancer
germline mutations have been identified, along
with moderate- and low-risk mutations.*¢

One option to manage the elevated risk of breast
cancer is risk-reducing bilateral mastectomy
(RRBM), which reduces the risk by at least 95 per
cent.”® This benefit applies across all age ranges of
BRCA mutation carriers. In 2014, Cancer Australia
cited the average cumulative risk of developing
breast cancer by age 70 years at 57 per cent (80%
by age 80) for women with a BRCA1 mutation and
49 per cent by age 70 (88% by age 80) for women
with a BRCA2 mutation.! This compares with
a 14 per cent lifetime risk for women without a
BRCA mutation in Australia.l The latest Canadian
study from Metcalfe and colleagues, published
in 2023, concluded that women with BRCA
pathogenic variants ‘have a high risk of cancer
between the ages of 50 and 75 years and should
be counselled appropriately’.'1®%02)

In addition to a higher incidence of breast
cancer, BRCA1/2 mutation carriers develop
breast cancer earlier than non-carriers and
tend to have more aggressive disease. Over half
of women (57%) with BRCA1 mutations and a
quarter of women (28%) with BRCA2 mutations
are diagnosed with breast cancer before the age
of 50 years.? In comparison, less than 25 per cent
of non-BRCA mutation carriers in Australia are
diagnosed below the age of 50.12

Another advantage of RRBM is detecting
existing occult breast cancers that otherwise
may have been diagnosed at a more advanced
stage. Metcalfe and colleagues conducted a large,
prospective, pseudo-randomised study with BRCA
mutation carriers, published in 2024.'* Having

found 15 occult cancers at the time of RRBM, the
authors reported that none of these women had
died during follow-up. They concluded that RRBM
had prevented 80 cancers and potentially another
15 breast-cancer-related deaths, through removal
of these occult cancers.®

No international guidelines specify target
waiting times for RRBM. Guidelines from the
USA’s National Comprehensive Cancer Network
(NCCN),™ Cancer Australia® and the UK’s National
Institute for Health and Care Excellence (NICE)®
recommend that all women at high-risk should be
offered a discussion about RRBM.

This systematic review has two aims: the primary
aimis to document international data on uptake and
predictors of RRBM and time between identification
of high-risk status and RRBM; the secondary aim is
to explore barriers to timely surgery.

Methods

Selection criteria
Inclusion criteria:

* studies that present data of unaffected women
(without a personal history of breast cancer) who
have tested positive to BRCA1/2 genetic mutations
or have otherwise been defined as ‘high-risk’

» studies that define the time period to RRBM (with
or without breast reconstruction)

e quantitative studies with original data

e studies published in English between 1996 and
March 2024.

Exclusion criteria:

» studies with no original data (eg, systematic reviews,
editorials, commentaries)

* studies that do not define ‘time to surgery’

» studies that report fewer than 10 unaffected women
who have RRBM

* studies about men with breast cancer.

Definition of high risk

We have defined ‘high-risk’ women as those with
a 30 per cent or higher risk of developing breast
cancer in their lifetime, which corresponds to the
NICE familial breast cancer guidance.'® These high-
risk women have an 8 per cent or greater chance
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of developing breast cancer between the ages
of 40 and 50. All women who have a pathogenic
mutation in the BRCA1, BRCA2 or TP53 genes are
defined as high risk using this criterion.'s

Literature search

Four electronic bibliographic databases were
systematically searched between 16 February and
1 March 2024: MEDLINE, EMBASE, Scopus and
PsycINFO. The search strategies included studies
published from 1 January 1996 (because BRCA1/2
mutation screening became available for clinical
use in 1996).1* One author (KD) worked with a
research librarian at the University of Sydney, to
develop the search criteria. Detailed information
on the search terms and results is available in
Supplementary material 1.

All abstracts identified in the searches were
exported to an EndNote (version 21, Clarivate)

Records identified through

J

library. Two authors (KD and MB) independently
reviewed 433 abstracts. When exclusion criteria
were applied and duplicates removed, this left a
total of 206 abstracts for further review. Reference
lists of each included article were searched
and citation searching was also conducted to
identify other relevant publications. Co-authors
were consulted for additional relevant articles.
Following this comprehensive review process,
selection differences bhetween reviewers were
discussed and a consensus list developed. Nineteen
articles underwent full-text review by KD and MB,
with 12 of these meeting the selection criteria.
The selection process is outlined in Figure 1. The
methodology followed the PRISMA 2020 reporting
guidelines for systematic reviews.'” Grey
literature included Australian® and international
guidelines.™*' Ethics approval was not required
for this systematic review of secondary data.

Additional records identified (n=8)
s Reference lists: (n=3)
+  Experts: (n=3)
» (itations [n=2)

\/

Total records [n=654)
After duplicates removed (n=433)

Records excluded (n=414)
No original data (n=41)
Conference abstract (n=50)

Women with breast cancer (n=107)
Topic not specific to timing (n=216)

Full-text articles excluded (n=7)

» Wait time not defined or not
provided (n=4)

database searching

% (n = 646)
=
=
[
=

"y
oh
E Abstracts screened
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Fig 1. PRISMA 2009 flow diagram*®
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Data analysis

Relevant data were extracted from the 12
included studies and summarised in two tables.
Table 1 contains the characteristics of included
studies, comprising first author, year and location
of publication, data source and study aim,
population, setting, study design, time frame and
study outcomes. Table 2 provides information on
the main findings relating to uptake rates, timing
and predictors of RRBM.

associated with uptake. Median time

to RRBM and RRBSO
trial, development of breast and/or

characteristics, RRS and their
pathological results: RRBSO and
RRBM or inclusion in the LIBER
ovarian cancer

TTS in two time periods, age at
genetic diagnosis, age at surgery,
type of BRCA variant

RRBM and RRBSO and factors
Family history of cancer, clinical

Estimated long-term uptake of

Study outcome(s)

Results

This systematic review has demonstrated a wide
range of median waiting times from genetic testing
and/or disclosure to RRBM across 12 studies,
comprising 9851 unaffected high-risk women.
Furthermore, there tended to be wide variation
around the median time within most studies.
Only one study included information on specific
waiting time from a woman’s decision to have
RRBM to surgery.2

All included articles were observational cohort
studies, comprising data audit/review over varying
periods of time. Within-study comparisons were
made between women at different risk levels, age
ranges, BRCA1 or BRCA2 mutation carrier status,
or familial high-risk. One study used regularly
administered questionnaires in addition to the
data review.?* Six articles were published between
2007 and 2012,192023242829 gnd six between 2015
and 2023.212225-27.30 Three articles were based on
the same English dataset, at different timepoints
and with different data subsets.?*?%?” We have
assumed participant overlap between these
publications which contributed 7195 (73%)
of the total systematic review patients. Two
studies were based in the USA?? and two in
France,**? while one study came from each of the
following countries: North America and Europe
combined,* Slovenia,?* Canada,*® Denmark? and
the Czech Republic.’® Four of the 12 studies were
fully prospective,?+??4?7 with one using both
retrospective and prospective data collection.?®

Retrospective data review of two cohorts

between 2000 and 2020. Median follow-
up time of 6 years. Cohort 12005-2011;

Retrospective population-based study,
cohort 2 2013-2020

with data review conducted between

1998 and 2008
Data extracted on 15 December 2010

Systematic cohort study, with clinical
data review from 2006 (retrospective
1998-2006 and prospective 2006

onwards); follow-up was prospective.

Study design, time frame

risk-reducing bilateral mastectomy; RRBSO = risk-reducing bilateral salpingo-oophorectomy;

carriers with no personal history
of ovarian cancer or BC
496 unaffected female carriers of

158 unaffected female carriers of
BRCAI/2 mutation

306 unaffected BRCA mutation
BRCAI/2 mutation

Population, setting

pathogenic variants; RRBM

Primary aim: rate of RRBM uptake

Reporting of uptake figures varied across studies.
Some included uptake by gene mutation/risk
level,2-2325  individual centres,?® age,?"% or
RRBM with or without breast reconstruction,?
and others considered whether participants had
RRBM only or also had risk-reducing bilateral
salpingo-oophorectomy (RRBSO).24253% Qverall, for
RRBM only, uptake ranged from 3.6 per cent with
medium follow-up of 2.33 years,?* to 50 per cent
with 10-year follow-up.®

breast cancer; IBR = immediate breast reconstruction; PV
risk reducing surgery; TTS = time to surgery

Genetics and National Pathology Registry (patient

data from all clinical genetic centres in Denmark),
to 1) outline uptake of RRS in BRCA+ women and

2) search for factors affecting this decision
outcomes in a single centre cohort of 158 unaffected

women with a BRCAI/2 mutation
longitudinal uptake of RRBM and RRBSO in healthy

Skytte AB, 2010, Denmark, Danish Depts of Clinical
BRCAI/2 carriers

First author, year, location, data source, study aim
genetics Laboratory, General University Hospital

report BC risk management patient choices and
Prague, to assess rate of RRSs, timing and

This P, 2012, France, Paris Institut Curie Paris, to
Zimovjanova M, 2023,*° Czech Republic, Onco-

Table 1. Continued

BC
RRS
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Timely access to risk-reducing bilateral mastectomy: a systematic review of uptake, predictors, surgical waiting times and barriers

Primary aim: predictors of RRBM

Table 2 provides information on factors found
to be independently and significantly associated
with RRBM uptake. Findings about age and RRBM
varied. One study reported age was not associated
with RRBM uptake,?? one found a decreased
association in women aged over 50?' while
another reported an increased association for
women aged under 60.° Results reported at two-
year follow-up stated women in their 50s had a
lower RRBM uptake rate than women aged in their
30s.?” Several other studies supported the finding
that uptake was highest in women aged between
30 and 45 years of age, with a median/mean age
around 40.20-23:2427

risk-reducing

pathogenic variant; RRBM =

cancer, including one relative affected before the

BRCAT mutation, at least 2 relatives with breast
age of 41, and women with young children

sophisticated methods of reconstruction

Predictors of RRBM

odds ratio; PV

Primary aim: time to RRBM surgery

Seven of the 12 studies defined time to RRBM as the
time from disclosure of a positive genetic mutation
test result to date of RRBM (see Table 2).192429
Overall, median time to RRBM ranged from five
months® to 92 months.2® Julian-Reynier and
colleagues found the time to surgery was shorter
when the psychological impact of BRCA1/2 result
disclosure was stated to be higher and when
the patient had made the decision pre-testing.?
Macadam and colleagues reported Canadian
data from 333 women using three different time
spans and 40 per cent of these patients made
the decision to proceed within three months of
mutation disclosure.?6

23,12%) and 1.8 years
likely pathogenic variant; OR

E. Time to RRBM was 2.3 years between 2005 | All costs covered in Czech Republic. More

did so within 36 months after inclusion in
and 2012 (RRBM: n

A. 9 (64%) of the 14 women who had RRBM
the study

from 2013-2020 (RRBM: n = 96, 31.6%).

Time to RRBM!
interquartile range; LPV

risk reducing surgery; TTS = time to surgery

Secondary aim: to explore barriers to
timely surgery

Barriers to accessing timely RRBM were
specifically identified in two studies. This and
colleagues noted that in France, guidelines
recommend women considering RRBM undergo
a mandatory psycho-oncology consultation prior
to surgery, which is organised for them, followed
by a four-month period of reflection before they
undertake RRBM.? The authors commented that
such attitudes towards a woman’s ability to make
her own informed decision ‘probably partially
explains why so few patients in our cohort [5.3%]’
have chosen RRBM.?®4% The role of clinician
attitudes was also raised by Evans and colleagues,
who stated that international differences in RRBM
uptake are likely to reflect ‘not only cultural
differences, but also clinician attitudes and
potentially the way in which [RRBM] is discussed,
if at all, as a preventative option’.21®5

immediate breast reconstruction; IQR

risk-reducing bilateral salpingo-oophorectomy; RRS

hazard ratio; IBR

Statistically significant difference in rate of uptake

1.7-8.9%) of women underwent RRBM during the
follow-up (median 54 months, range 13-148)
between 2005 and 2020 (p < 0.001). 156 (31.5%)
participants had RRBM (mean age 39.3 years); 53
had RRBM only (mean age 32.9 years); 103 had
RRBM and RRBSO. 111/348 (31.9%) of BRCAl and

unaffected women who systematically received
45/148 (48.6%) of BRCA2 carriers had RRBM

RRBM was performed in 14 (8.9%) of the 156
information about RRBM. Overall, 5.3% (95% ClI,

Uptake of RRBM

confidence interval; HR
bilateral mastectomy; RRBSO

Zimovjanova M,

This P,
2012
202330

" Time to RRBM defined as time from: (A) disclosure of positive BRCA mutation test; (B) date of genetic testing/advice; (C) clinic entry; (D) not specifically stated—either time from diagnosis of mutation OR time

from disclosure of mutation; (E) entering surveillance program

Table 2. Continued
First author, year

CI
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Discussion

This systematic review has demonstrated a wide
range of median waiting times from disclosure of
genetic testing results to RRBM across 12 studies,
comprising 9851 unaffected high-risk women.
Furthermore, there tended to be wide variation
around the median time within most studies. Only
one study included specific information on the
waiting time from a woman’s decision to have RRBM
tothe actual surgery and on the reasons for choice of
treatment.?® Such information is important for two
reasons: first, there is growing anecdotal evidence
from Australia that delay following decision-making
can lead to poorer psychological and oncological
outcomes for this relatively small number of high-
risk women;3! and second, uptake rates of RRBM
are rising over time.?%22252730 A 2023 review of UK
guidelines for risk-reducing surgery noted the role
of RRBM ‘has become widely accepted, and rates
have increased in recent years, due to improved
genetic testing and significant media attention with
consequent increased awareness’.32(38%

McCarthy and colleagues also commented that
because NICE guidelines take several years to
develop, guidance for the management of healthy
carriers of germline mutations, including risk-
reducing surgery, may not be keeping pace with
advances in testing.’> Macadam and colleagues
commented on the lack of studies that considered
the proportion of breast cancers that develop while
women who have made the decision to have RRBM
wait for surgery.? They reported five cancers had
developed in this time in their patient cohort, with
a further three found at surgery (6% of the total
RRBM/immediate breast reconstruction group),
but noted in all cases that the decision-making
component was the main reason for the delay.?

A highly influential decision analysis published
in 1997 concluded the benefit received from RRBM
declined with age, with little gain obtained after
the age of 60.3 More recent studies do not support
this decrease in the likelihood of breast cancer
with increasing age.*'! Three studies included in
this review provided further support for the need
for all BRCA+ women, regardless of their age, to
be informed about both surveillance and surgical
options. This noted ‘BRCA 1/2-related tumors,
especially BRCA1, often occur in young women and
are generally triple-negative, and these features
are independent predictors of poor outcome’.2®480)
In contrast, Beattie and colleagues reported BRCA
carriers aged 60 years and over were least likely
to choose RRBM or RRBSO ‘despite their high and
increasing risks for breast and ovarian cancers

with age’.’*®% They concluded that discussions
about surgical options for gene mutation carriers
should include women over 60 years of age.'®
Similarly, Lozar and colleagues stated BRCA1
carriers had an estimated lifetime risk of breast
cancer of 60-65 per cent by age 70, and 72 per cent
by age 80, while BRCAZ carriers’ estimated risk of
breast cancer was 45-55 per cent by age 70, and
69 per cent by age 80.%

International differences in RRBM uptake are
likely to reflect cultural differences. In Denmark,
where 50 per cent of unaffected carriers chose
RRBM, risk-reducing surgeries are widely
acceptable.?® In contrast, Israel has only a 13 per
cent uptake of RRBM.* The Laitman and colleagues
study reported that, even with physician
recommendation for RRBM, only 18.5 per cent
(20 of 108 cancer-free carriers) opted for RRBM.%*
This is despite the higher frequency of BRCA1/2
mutations in the Israeli population than in almost
all other countries, and the formation of a not-for-
profit organisation to support BRCA1/2 carriers,
which encourages them, among other things, to
‘actively pursue risk-reducing surgery’.3*®’® The
authors did not explain this finding.

Several barriers to prompt access to RRBM were
identified in the results section. In addition, Head
and colleagues noted that in Canada, national
cancer databases do not collect information on
healthy women without breast cancer, making it
difficult to accurately assess RRBM trends.> This is
presumably true in most countries, with Denmark
being a notable exception.?? Although Denmark
had the highest known uptake of RRBM, it also
has the longest median time to RRBM (92 months),
although 11 per cent had RRBM within six months
of receiving their test result.?

The link between pre-genetic testing intentions
and the subsequent choice of risk management
options, identified by Julian-Reynier and
colleagues,?* is supported by a 2010 Dutch study
which compared risk management preferences
of individual women shortly after genetic test
disclosure and matched this with choice of RRBM
or surveillance around two years later.’® They
found that almost all BRCA mutation carriers
follow their first preference for breast cancer
surveillance or risk-reducing mastectomy and
reported strong predictors for RRBM within two
years as younger age and prior preference for
mastectomy (R*=0.57). Strong attendance at
an educational support group made adherence
to their original intention more likely (OR 4.8,
p = 0.04).3¢ The stability of women’s preferences
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was discussed in another Dutch study by van Dijk
and colleagues, who reported that 90 per cent
of 338 women who opted for BRCA testing had
already indicated a preference regarding risk
management at baseline and, for most women,
these preferences remained stable.?’

The study by Julian-Reynier and colleagues also
highlighted a crucial factor in determining RRBM
uptake rates, that is, the importance of long-term
follow-up. They noted that even when women were
undecided or opposed to RRBM, a ‘nonnegligible
proportion of the women opted for surgery in the
long run’.24#8% Evans and colleagues also found that
uptake of RRBM continued to rise up to 20 years
from initial risk assessment.?* A report on 24 years
of follow-up of the same prospective, large-scale
cohort confirmed that while around 50 per cent
of RRBM is undertaken within the first two years,
later uptake may be driven by several factors.?”
These include previously identified issues such as
false positive screens, new breast cancer diagnoses
in the family or breast cancer-related deaths.?

Three studies have suggested alterations to
surgical coordination and timetabling to provide a
rapidaccessmodelofcare.Macadamand colleagues
proposed unaffected carriers who have made the
decision to proceed with RRBM should be ‘clearly
prioritized on a surgeon wait list for consultation
and surgery with a guaranteed maximum wait
program for the delivery of service’.6¢712 They
also suggested a dedicated block of operative time
should be allocated to allow surgical oncology and
plastic surgery specialists to coordinate RRBM
and reconstruction concurrently in adjacent
operating theatres.?s A similar approach trialled
in an Australian hospital in 2024 was found to
significantly increase the number of high-risk
gene carriers’ risk-reducing procedures (5-26%,
p = 0.001), although waiting time for RRBM did not
significantly change (and actually increased) after
the intervention (55.0 to 61.1 weeks, p = 1.000).3#
An earlier, smaller Canadian study by Head and
colleagues developed a rapid access risk-reducing
mastectomy and immediate reconstruction
(RAPMIR) program, which involved RRBM
patients having a separate waiting list to women
with breast cancer.?® Although mean wait time
from referral to surgery for RAPMIR patients was
significantly shorter than for the traditional model
(165.4 vs 309.2 days, p = 0.027), women still waited
over five months for RRBM.*

Strengths and limitations

This systematic review has several important
strengths. The methodology was rigorous, and

followed the PRISMA 2020 reporting guidelines for
systematic reviews (Supplementary material 2).
Reviewed studies covered almost 10,000 women
from Europe, Scandinavia, the USA and Canada.
Great care was taken to ensure that the findings
from included studies were only cited in relation
to breast cancer and RRBM; data relevant to
ovarian cancer and RRBSO were excluded.
However, choice of RRBSO was shown to influence
the choice of RRBM in some studies and this may
be a confounder.

The main limitation reflects the observational
methods used within the included studies. Only four
of the 12 reviewed studies were fully prospective,
which is considered a superior methodology
because inclusion of all relevant variables can
be planned, accurately measured and recorded.*
However, an advantage of retrospective studies is
that they may have larger, established databases
to draw data from. Other limitations include
potential selection bias from observational cohort
studies on uptake and efficacy of risk-reducing
surgeries,” and the relatively short length of
follow-up of most study cohorts, which did not
allow for the calculation of accurate RRBM uptake
rates over time.?2428 Other limitations, due to non-
reporting in most publications, include whether
RRBM was always discussed or encouraged as
an option for newly-diagnosed BRCA mutation
carriers,? and how long women took to make a
decision for or against RRBM following genetic
testing disclosure.?

Conclusion

There appears to be no clear international or
national models that have successfully shortened
the waiting time to access RRBM for women
who have chosen that option. Furthermore,
the literature has documented cases of breast
cancer developing while women are waiting for
this surgery?® and the case study evidence on the
adverse psychological impact of waiting time
continues to grow.3!

In Australia, surgical wait time is also impacted
by choice of breast reconstruction, with the wait
often shortest for simple mastectomy without
reconstruction and longest for mastectomy
with autologous reconstruction. This latter
option requires longer theatre times and
coordination between breast oncoplastic and
plastic reconstructive surgeons, often leading
to scheduling delays. Unfortunately, reliable,
quantitative data on the time between decision-
making and RRBM is lacking for this cohort of
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women. The creation of a prospective, national
and publicly accessible database for women with
genetic predispositions for breast cancer would
represent an important first step in this process.

Acknowledgements

The authors would like to acknowledge
Ms Bernadette Carr, research services librarian at
The University of Sydney, for her assistance with
the literature search framework, and Dr Nicola
Dean and Dr Michael Field for their comments on
earlier drafts of this manuscript.

Conflict of interest

Kylie Snook is a member of the Medical Advisory
Committee at Inherited Cancers Australia. Melanie
Walker receives consulting fees from Exact
Sciences. Exact Sciences had no involvement in
the preparation of this paper or its submission for
publication. Melanie Walker is the Chair/President
of the Society of Breast Surgeons of Australia and
New Zealand (BreastSurgANZ). The other authors
have no conflicts of interest to disclose with regard
to the research described in this article.

Funding declaration

Kathy Dempsey received funding from Breast
Cancer Network Australia to conduct this review.
The other authors received no financial support
for the research, authorship, and/or publication of
this article.

References

1 Cancer Australia. Recommendations for the management
of early breast cancer in women with an identified BRCA1
or BRCA2 gene mutation or at high risk of a gene mutation.
Cancer Australia; 2014. Accessed February 20, 2024.

https://www.canceraustralia.gov.au/sites/default/
files/2024-11/guideline 17.pdf

2 Gage M, Wattendorf D, Henry L. Translational advances
regarding hereditary breast cancer syndromes. | Surg
Oncol. 2012;105(5):444-451. https://doi.org/10.1002/
js0.21856 PMid:22441895

3 Smith K, Isaacs C. BRCA mutation testing in determining
breast cancer therapy. Cancer J. 2011;17(6):492-499.
https://doi.org/10.1097/PP0.0b013e318238f579
PMid:22157293 PMCid:PM(C3240813

4 MikiY, Swensen J, Shattuck-Eidens D, et al. A
strong candidate for the breast and ovarian cancer
susceptibility gene BRCA1. Science. 1994;266:66-71.
https://doi.org/10.1126/science.7545954 PMid: 7545954

10

11

12

13

14

15

16

Wooster R, Bignell G, Lancaster J, et al. Identification
of the breast cancer susceptibility gene BRCA2. Nature.
1995;378:789-792. https://doi.org/10.1038/378789a0
PMid:8524414

Nathanson KL, Domchek SM. Therapeutic approaches
for women predisposed to breast cancer. Annu Rev
Med. 2011;62:295-306. https://doi.org/10.1146/annurev-
med-010910-110221 PMid:21034216

National Cancer Institute. Surgery to reduce the risk of
breast cancer. August 12, 2013. Accessed February 20, 2024.
https://www.cancer.gov/types/breast/risk-reducing-surgery-
fact-sheet

Carbine NE, Lostumbo L, Wallace ], Ko H. Risk-reducing
mastectomy for the prevention of primary breast cancer.
Cochrane Database Syst Rev. 2018;2018(4). https://doi.
0rg/10.1002/14651858.CD002748.pub4 PMid:29620792
PMCid:PM(C6494635

Domchek S, Friebel T, Singer C, et al. Association of risk-
reducing surgery in BRCA1 or BRCA2 mutation carriers
with cancer risk and mortality. JAMA. 2010;304(9):967-975.
https://doi.org/10.1001/jama.2010.1237 PMid:20810374
PMCid:PMC2948529

BreastScreen NSW. Risk factors for breast cancer. 2024.
Accessed February 28, 2024. https://www.breastscreen.
nsw.gov.au/breast-cancer-and-screening/risks-factors-for-
breast-cancer

Metcalfe K, Gronwald J, Tung N, et al. The risks of
cancer in older women with BRCA pathogenic variants:
how far have we come? Cancer. 2023;129:901-907.
https://doi.org/10.1002/cncr.34615 PMid:36571512

Cancer Australia. Risk factors. Updated August 4, 2025.
Accessed September 4, 2025. https://www.canceraustralia.
gov.au/cancer-types/breast-cancer-risk-factors/risk-factors

Metcalfe K, Huzarski T, Gronwald J, et al. Risk-reducing
mastectomy and breast cancer mortality in women

with a BRCA1 or BRCAZ2 pathogenic variant: an
international analysis. Br J Cancer. 2024;130(2):269-274.
https://doi.org/10.1038/s41416-023-02503-8 PMid:38030749
PMCid:PMC10803363

Daly MB, Pal T, Berry MP et al. Genetic/familial high-risk
assessment: breast, ovarian and pancreatic, Version 2.2021,
NCCN Clinical Practice Guidelines in Oncology. | Natl Compr
Canc Netw. 2021;19(1):77-102. https://doi.org/10.6004/
jncen.2021.0001

National Institute for Health and Care Excellence (NICE).
Familial breast cancer: classification and care of people at
risk of familial breast cancer and management of breast
cancer and related risks in people with a family history
of breast cancer. Clinical Guideline CG164. June 25, 2013.
Updated November 14, 2023. Accessed February 16, 2024.
https://www.nice.org.uk/guidance/cg164.

Petrova D, Cruz M, Sanchez MJ. BRCA1/2 testing for genetic
susceptibility to cancer after 25 years: A scoping review
and a primer on ethical implications. Breast. 2022;61:66-76.
https://doi.org/10.1016/j.breast.2021.12.005 PMid:34920368
PMCid:PMC8686063

CC-BY-4. This is an open access article distributed under the Creative Commons Attribution 4.0 International
License (CC-BY-4) which permits unrestricted use, distribution and reproduction in any medium, provided the
original work is properly cited. View this license'’s legal deed at http://creativecommmons.org/licenses/by/4.0 and
legal code at http://creativecornmons.org/licenses/by/4.0/legalcode for more information.

Australasian Journal of Plastic Surgery | ISSN: 2209-170X 11


http://creativecommons.org/licenses/by/4.0
http://creativecommons.org/licenses/by/4.0/legalcode
https://www.canceraustralia.gov.au/sites/default/files/2024-11/guideline_17.pdf
https://www.canceraustralia.gov.au/sites/default/files/2024-11/guideline_17.pdf
https://doi.org/10.1002/jso.21856
https://doi.org/10.1002/jso.21856
https://doi.org/10.1097/PPO.0b013e318238f579
https://doi.org/10.1126/science.7545954
https://doi.org/10.1038/378789a0
https://doi.org/10.1146/annurev-med-010910-110221
https://doi.org/10.1146/annurev-med-010910-110221
https://www.cancer.gov/types/breast/risk-reducing-surgery-fact-sheet
https://www.cancer.gov/types/breast/risk-reducing-surgery-fact-sheet
https://doi.org/10.1002/14651858.CD002748.pub4
https://doi.org/10.1002/14651858.CD002748.pub4
https://doi.org/10.1001/jama.2010.1237
https://www.breastscreen.nsw.gov.au/breast-cancer-and-screening/risks-factors-for-breast-cancer
https://www.breastscreen.nsw.gov.au/breast-cancer-and-screening/risks-factors-for-breast-cancer
https://www.breastscreen.nsw.gov.au/breast-cancer-and-screening/risks-factors-for-breast-cancer
https://doi.org/10.1002/cncr.34615
https://www.canceraustralia.gov.au/cancer-types/breast-cancer-risk-factors/risk-factors
https://www.canceraustralia.gov.au/cancer-types/breast-cancer-risk-factors/risk-factors
https://doi.org/10.1038/s41416-023-02503-8
https://doi.org/10.6004/jnccn.2021.0001
https://doi.org/10.6004/jnccn.2021.0001
https://www.nice.org.uk/guidance/cg164
https://doi.org/10.1016/j.breast.2021.12.005

Timely access to risk-reducing bilateral mastectomy: a systematic review of uptake, predictors, surgical waiting times and barriers

17

18

19

20

21

22

23

24

25

26

27

28

29

Page MJ, McKenzie JE, Bossuyt PM,et al. The PRISMA 2020
statement: an updated guideline for reporting systematic
reviews. BMJ. 2021;372:n71. https://doi.org/10.1136/bmj.n71

mutation: patient choices and outcome. Familial Cancer.
2012;11(3):473-482. https://doi.org/10.1007/s10689-012-
9539-1 PMid:22711610

PMid:33782057 PMCid:PMC8005924

Moher D, Liberati A, Tetzlaff J, Altman DG, The PRISMA
Group. Preferred reporting items for systematic reviews
and meta-analyses: The PRISMA Statement. PLoS Med.
2009;6(7):1000097. https://doi.org/10.1371/journal.
pmed.1000097 PMid:19621072 PMCid:PMC2707599

Beattie MS, Crawford B, Lin F, Vittinghoff E, Ziegler J.
Uptake, time course, and predictors of risk-reducing
surgeries in BRCA carriers. Genet Test Mol Biomarkers.
2009;13(1):51-56. https://doi.org/10.1089/gtmb.2008.0067
PMid:19309274 PMCid:PMC2981359

Evans DGR, Lalloo F, Ashcroft L, et al. Uptake of risk-
reducing surgery in unaffected women at high risk of
breast and ovarian cancer is risk, age, and time dependent.
Cancer Epidem Biomar. 2009;18(8):2318-2324. https://doi.
0rg/10.1158/1055-9965.EP1-09-0171 PMid:19661091

Evans DG, Gandhi A, Wisely J, et al. Uptake of bilateral-
risk-reducing-mastectomy: prospective analysis of 7195
women at high-risk of breast cancer. Breast. 2021;60:45-52.
https://doi.org/10.1016/j.breast.2021.08.015 PMid:34464846
PMCid:PMC8406355

Flippo-Morton T, Walsh K, Chambers K, et al. Surgical
decision making in the BRCA-positive population:
institutional experience and comparison with recent
literature. Breast J. 2016;22(1):35-44. https://doi.org/10.1111/
thj.12521 PMid:26695813

Friebel TM, Domchek SM, Neuhausen SL, et al. Bilateral
prophylactic oophorectomy and bilateral prophylactic
mastectomy in a prospective cohort of unaffected BRAC1
and BRCAZ2 mutation carriers. Clin Breast Cancer.
2007;7(11):875-882. https://doi.org/10.3816/CBC.2007.n.053
PMid:18269778

Julian-Reynier C, Bouhnik AD, Mouret-Fourme E, et al.
Time to prophylactic surgery in BRCA1/2 carriers depends
on psychological and other characteristics. Genet Med.
2010;12(12):801-807. https://doi.org/10.1097/
GIM.0b013e3181f48d1c PMid:20921896

LoZar T, Zgajnar J, Perhavec A, Blatnik A, Novakovic S,
Krajc M. Trends and timing of risk-reducing mastectomy
uptake in unaffected BRCA1 and BRCA2 carriers in
Slovenia. Eur J Surg Oncol. 2021;47(8):1900-1906.
https://doi.org/10.1016/j.ejs0.2021.03.248 PMid:33812767

Macadam SA, Slater K, Cheifetz RE, et al. Prophylactic
surgery in the BRCA+ patient: do women develop breast
cancer while waiting? Curr Oncol. 2021;28(1):702-715.
https://doi.org/10.3390/curroncol28010069 PMid:33504079
PMCid:PMC7924380

Marcinkute R, Woodward ER, Gandhi A, et al. Uptake
and efficacy of bilateral risk reducing surgery in
unaffected female BRCA1 and BRCAZ2 carriers. | Med
Genet. 2022;59(2):133-140. https://doi.org/10.1136/
jmedgenet-2020-107356 PMid:33568438

Skytte AB, Gerdes AM, Andersen MK, et al. Risk-reducing
mastectomy and salpingo-oophorectomy in unaffected
BRCA mutation carriers: uptake and timing. Clin Genet.
2010;77(4):342-349. https://doi.org/10.1111/1.1399-
0004.2009.01329.x PMid:20059483

This P, de la Rochefordiére A, Savignoni A, et al. Breast
and ovarian cancer risk management in a French cohort
of 158 women carrying a BRCA1 or BRCAZ2 germline

30

31

32

33

34

35

36

37

38

39

40

Zimovjanova M, Bielcikova Z, Miskovicova M, et al. Uptake
and effectiveness of risk-reducing surgeries in unaffected
female BRCA1 and BRCAZ2 carriers: a single institution
experience in the Czech Republic. Cancers. 2023;15(4):1072.
https://doi.org/10.3390/cancers15041072 PMid:36831416
PMCid:PM(C9954081

Australian Access to Breast Reconstruction Collaborative
Group. Prioritising access to risk reducing surgery for
people with inherited high risks of breast cancer. Position
statement. Breast Cancer Network Australia;2024.
Accessed November 23, 2024. https://bcna-dxp.azureedge.
net/media/n40hdz1j/bcna-statement-prophylactic-
mastectomy-2024-11.pdf

McCarthy RL, Copson E, Tapper W, et al. Risk-reducing
surgery for individuals with cancer-predisposing
germline pathogenic variants and no personal cancer
history: a review of current UK guidelines. Br J Cancer.
2023;129(3):383-392. https://doi.org/10.1038/s41416-023-
02296-w PMid:37258796 PMCid:PMC10403612

Schrag D, Kuntz K, Garber ], Weeks J. Decision analysis—
effects of prophylactic mastectomy and oophorectomy

on life expectancy among women with BRCA1 or BRCA2
mutations. New Eng ] Med. 1997;336(20):1465-1471. https://
doi.org/10.1056/NEJM199705153362022 PMid:9148160

Laitman Y, Vaisman Y, Feldman D, et al. Rates of
risk-reducing surgery in Israeli BRCA1 and BRCA2
mutation carriers. Clin Genet. 2014;85(1):68-71.
https://doi.org/10.1111/cge.12149 PMid:23517234

Head L, Nessim C, Usher Boyd K. Innovative practice
model to optimize resource utilization and improve
access to care for high-risk and BRCA+ patients. Can |
Surg. 2017;60(1):37-44. https://doi.org/10.1503/CJS.001116
PMid:28234588 PMCid:PMC5373741

Landsbergen KM, Prins JB, Kamm Y], Brunner HG,
Hoogerbrugge N. Female BRCA mutation carriers with a
preference for prophylactic mastectomy are more likely to
participate an educational-support group and to proceed
with the preferred intervention within 2 years. Fam
Cancer. 2010;9(2):213-220. https://doi.org/10.1007/s10689-
009-9311-3 PMid:19967456

van Dijk S, van Roosmalen MS, Otten W, Stalmeier PFM.
Decision making regarding prophylactic mastectomy:
stability of preferences and the impact of anticipated
feelings of regret. J Clin Oncol. 2008;26:2358-2363.
https://doi.org/10.1200/]C0.2006.10.5494 PMid:18467728

Armanios AS, Nyandoro MG, Jayachitra N, Hamza S.
Novel single-centre experience — evaluation of outcomes
post-implementation of a coordinated combined breast
reconstruction service. ANZ J Surg. 2024;94(1-2):156-162.
https://doi.org/10.1111/ans.18783 PMid:37985578

Andrade C. Research design: cohort studies. Indian
J Psychol Med. 2022;44(2):189-191. https://doi.
0rg/10.1177/02537176211073764 PMid:35655982
PMCid:PM(C9120971

Klaren HM, van’t Veer L], van Leeuwen FE, Rookus MA.
Potential for bias in studies on efficacy of prophylactic
surgery for BRCA1 and BRCA2 mutation. J Natl Cancer Inst.
2003;95(13):941-947. https://doi.org/10.1093/jnci/95.13.941
PMid:12837830

Australasian Journal of Plastic Surgery | ISSN: 2209-170X 12


https://doi.org/10.1136/bmj.n71
https://doi.org/10.1371/journal.pmed.1000097
https://doi.org/10.1371/journal.pmed.1000097
https://doi.org/10.1089/gtmb.2008.0067
https://doi.org/10.1158/1055-9965.EPI-09-0171
https://doi.org/10.1158/1055-9965.EPI-09-0171
https://doi.org/10.1016/j.breast.2021.08.015
https://doi.org/10.1111/tbj.12521
https://doi.org/10.1111/tbj.12521
https://doi.org/10.3816/CBC.2007.n.053
https://doi.org/10.1097/GIM.0b013e3181f48d1c
https://doi.org/10.1097/GIM.0b013e3181f48d1c
https://doi.org/10.1016/j.ejso.2021.03.248
https://doi.org/10.3390/curroncol28010069
https://doi.org/10.1136/jmedgenet-2020-107356
https://doi.org/10.1136/jmedgenet-2020-107356
https://doi.org/10.1111/j.1399-0004.2009.01329.x
https://doi.org/10.1111/j.1399-0004.2009.01329.x
https://doi.org/10.1007/s10689-012-9539-1
https://doi.org/10.1007/s10689-012-9539-1
https://doi.org/10.3390/cancers15041072
https://bcna-dxp.azureedge.net/media/n40hdz1j/bcna-statement-prophylactic-mastectomy-2024-11.pdf
https://bcna-dxp.azureedge.net/media/n40hdz1j/bcna-statement-prophylactic-mastectomy-2024-11.pdf
https://bcna-dxp.azureedge.net/media/n40hdz1j/bcna-statement-prophylactic-mastectomy-2024-11.pdf
https://doi.org/10.1038/s41416-023-02296-w
https://doi.org/10.1038/s41416-023-02296-w
https://doi.org/10.1056/NEJM199705153362022
https://doi.org/10.1056/NEJM199705153362022
https://doi.org/10.1111/cge.12149%20
https://doi.org/10.1503/CJS.001116
https://doi.org/10.1007/s10689-009-9311-3
https://doi.org/10.1007/s10689-009-9311-3
https://doi.org/10.1200/JCO.2006.10.5494
https://doi.org/10.1111/ans.18783
https://doi.org/10.1177/02537176211073764
https://doi.org/10.1177/02537176211073764
https://doi.org/10.1093/jnci/95.13.941

