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Abstract: Nipple-sparing mastectomy is a valuable addition to the options available for women at high

risk of developing breast cancer. In this review, we summarize current knowledge about the high-risk genes,

BRCAI, BRCA2 and TP53 and the associated guidelines with regard to risk-reducing surgery. We consider

other genetic risks and high-risk lesions. We discuss the literature on bilateral mastectomy for breast cancer

risk-reduction, and the results of nipple-sparing mastectomy in particular. Finally, we report on patient

satisfaction with these procedures and the impact that nipple-sparing mastectomy may have on women at

high-risk of breast cancer.
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Introduction

With over 1.4 million new cases worldwide per year,
breast cancer is the most common malignancy in women
and comprises 23% of all female cancers. In the United
Kingdom, the age-standardised incidence and mortality
are among the highest in the world, and the disease is the
commonest cause of death among women aged 40-50.
There are multiple risk factors that are known to increase
the rate of breast cancer, including age, certain geographical
variation, exposure to hormones (age at menarche, first
pregnancy and menopause and use of exogenous hormones)
and, of course, genetic predisposition.

Whilst there are promising signs for reducing breast
cancer risk using hormonal manipulation (1-3), the level
of risk reduction falls far short of that provided by surgical
removal of breast tissue and does not address the risk of
hormone receptor negative breast cancer. Until another
reliable risk-reducing measure is developed, bilateral
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mastectomy will remain a mainstay of management of
women at very high risk who want to substantially reduce
their chances of developing breast cancer.

The definition of a high risk patient

The UK National Institute for Health and Clinical
Excellence produces guidelines illustrating thresholds of
risk (4) (Table 1).

Identification of high-risk women by family
history

Many women with a family history are referred to genetics
centres for a comprehensive assessment of their risk. This
includes a 3-generation family history (pedigree), and
consideration of genetic testing. However, only about 4-5%
of breast cancer is thought to be due to inheritance of a
high-penetrance, autosomal-dominant, cancer-predisposing
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Table 1 Breast cancer risk category (4)
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Breast cancer risk category

Period of risk
Near population risk

Moderate risk High risk

Lifetime risk from age 20 Less than 17% (equivalent to

less than 1in 6)

Risk between ages 40
and 50

Less than 3% (equivalent to
less than 1 in 33)

Greater than 17% but less than 30%
(equivalent to greater than 1 in 4)

3-8% (equivalent to between 1 in 12
to 1in 33)

30% or greater (equivalent to
greater or equal to 1 in 3)

Greater than 8% (equivalent to more
than 1in 12)

gene (5,6), the vast majority being caused by the interplay
of lower risk genes and environmental factors. Therefore
it is important to estimate the risk to identify women most
likely to carry a gene mutation, to offer them genetic testing
so that those at very high risk can take steps to modify their
risk if they so wish.

In Europe, risk estimation is based mainly on the Claus
dataset, which was developed prior to the discovery of
the BRCA genes (5-8). In the USA, the Gail model of risk
estimation is widely used, encompassing a range of patient
factors including prior benign breast biopsies (9). As well as
these datasets allowing estimation of risk, there are specific
computer programs available, including Tyrer-Cuzick (10),
BOADICEA (11) and BRCAPRO (12). Of these, only
BOADICEA considers polygenic risk, with the others
considering only BRCA1/2 within their breast cancer risk
algorithms. The NCCN provides comprehensive guidance
on criteria for genetic risk evaluation on their website (13).

Both BRCAI and 2 increase the risk of ovarian cancer,
while BRCA?2 is also associated with an increased risk of
male breast cancer, prostate cancer, and a slightly increased
risk of pancreatic cancer. The important features in a family
history suggestive of a gene mutation include the age at
onset in the affected relatives, the presence of bilateral
breast cancer, and other, related, early-onset tumours such
as epithelial ovarian cancer or sarcoma. Additional factors
include the presence of a specific tumour type (such as triple
negative breast cancer or male breast cancer), or multiple
primary cancers, which may be either synchronous or
metachronous.

There are few pedigrees in which it is possible to be
certain of a dominantly-inherited susceptibility. However,
the Breast Cancer Linkage Consortium (BCLC) data
suggest that in families with four or more cases of early-
onset or bilateral breast cancer, the risk of an unaffected
woman inheriting a mutation in a predisposing gene is close
to 50%. These studies have estimated that the majority
of such families harbour mutations in BRCA1 or BRCA?2,
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especially when male breast cancer or ovarian cancer is
present. In breast-only families, the frequency of BRCA1/2
involvement falls to below 50% in four-case families (14).
Family and epidemiological studies have demonstrated that
approximately 70-85% of BRCAI and BRCA2 mutation
carriers develop breast cancer in their lifetime, although the
risk is a little lower for BRCA2 (14-17). The very low figures
published on small numbers of families from population
studies have now been addressed by a meta-analysis (15),
which gives risks to 70 years of age of around 70% for
BRCAI and 55% for BRCA2. Given that the BRCA2 risk
continues to increase to age 80, a lifetime risk of 70% for
both may be more accurate.

Genetic testing—BRCA1, BRCA2 and TP53

Most genetic testing at present concentrates on BRCAI
and BRCA?2 and in the UK National Health Service is
limited to women thought to be at a 10% risk of carrying
a mutated gene based either on their family history (4)
or on their own cancer history. However, the accuracy of
family history-based risk-estimations is compromised in
women with a very small family (few siblings, aunts, uncles
or cousins) or who lose touch with one side of the family,
or both, e.g., if adopted or if the paternal line is uncertain.
In response to these limitations, there has been a move
towards testing women with cancer who fit certain criteria,
as this approach has been fruitful in ovarian cancer (18).
Although the published overall detection rate for mutations
in isolated breast cancer cases even at very young age may
be less than 10% (19), women under the age of 40 years of
age with a grade 3 triple-negative cancer have a great than
10% chance of a BRCAI mutation (20). Implementation
of simplified criteria for testing in a UK setting (without
reference to family history) has resulted in rates of 12.1% in
a woman under the age of 40 with any phenotype of breast
cancer, 13.6% in any woman with bilateral breast cancer
where both occurred under the age of 60 and 10.2% in
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any woman with triple negative breast cancer. The rate of
mutations in women who has developed both ovarian and
breast cancer was 27.8% and in males with breast cancer,
11.5% (21). Studies have demonstrated that women who
know their BRCA status before surgery are more likely
to opt for bilateral mastectomy (i.e., contralateral risk-
reducing mastectomy) than those who do not have this
information (22,23). Moreover, the presence of a mutation
allows predictive testing of relatives, hence identifying other
family members at high risk.

While a number of other genes predispose to a
moderately increased risk of breast cancer, there is limited
clinical utility shown for the testing of genes other than
BRCAI and 2, and rarely TP53 in the absence of other
syndromic features. The TP53 gene on chromosome
17p predisposes to early breast cancer, and the risk of
developing breast cancer aged below 30 is higher than that
for BRCAI. These patients are at a substantially increased
risk of other tumours including adrenocortical tumours,
brain malignancy and sarcoma (Li-Fraumeni Syndrome).
Other genes associated with the development of breast
cancer are listed below, but few reach a risk level to warrant
risk-reducing surgery. Of note, an increased risk of bilateral
breast cancer has only been clearly demonstrated in those
with germline mutations in the BRCAI, BRCA2, TP53,
CDH]1 and STK11, with no clear evidence for a significantly
increased risk of contralateral breast cancer in those with
mutations in other genes.

Women with a germline mutation in 7P53, the gene
associated with Li-Fraumeni syndrome have lifetime risks
of any cancer in excess of 90% (24) and breast cancer
specific risks over 50% (25). Many will develop multiple
malignancies over their lifetime, with the risk beginning
in early childhood. The breast cancer risk increases in
the third decade, with up to a third of women diagnosed
before the age of 30. As a result, many centres offer routine
TP53 testing to all women diagnosed with breast cancer
<30 years, with a reported detection rate of 5% (19).

Currently, guidelines recommend high-risk breast
screening with MRI from the age of 20-25 in carriers; and
consideration of risk-reducing mastectomy although direct
evidence for the latter is lacking. TP53 mutations also
sensitize carriers to ionizing radiation, with increased rates
of chest wall sarcoma reported in those who have undergone
breast-conserving surgery and adjuvant radiotherapy. For
this reason, therapeutic mastectomy is the treatment of
choice where possible in those diagnosed with unilateral
breast cancer.
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Other breast cancer susceptibility genes

Cowden’s syndrome is caused by germline mutations in the
PTEN gene, with carriers at increased risk of breast cancer,
in addition to thyroid, endometrial and GI malignancies,
and benign breast disease (26). Although rare in the general
population, women who carry a mutation in PTEN have
lifetime breast cancer risks of 25-50%, with most diagnosed
pre-menopausally (27,28). Management guidelines vary, but
most are consistent with the NCCN guidelines (13) that
recommend mammography +/- MRI from the age of 30
and consideration of risk-reducing mastectomy, although
trial evidence to support this is lacking.

Germline mutations in CDHI are associated with
hereditary diffuse gastric cancer, but also predispose women
to developing lobular breast cancer, with a lifetime risk of
around 40%. The increased risk appears to begin before
the age of 30, and also predisposes to bilateral malignancy
(29,30). As with TP53 and PTEN, there is no direct evidence
to support the use of RRM, but it is recommended that this
should be considered on a case-by-case basis in unaffected
women with a family history of breast cancer (13).

The role of germline mutations in PALB2 in breast
cancer risk has become better defined in recent years. The
risk to carriers of a PALB2 mutation appears to vary by
population and family history of breast cancer, but female
carriers are estimated to have lifetime breast cancer risks of
between 23-91% by age 75, with the largest study to date
suggesting a risk of 33-58% (31-33). It should be noted that
several studies have tested only for recurrent mutations,
which may skew the data. PALB2 mutations have also been
associated with a two-fold increase in the risk of ovarian
cancer, and an eight-fold increase in the risk of male breast
cancer (31). It appears that PALB2 mutations may also
be associated with a higher risk of triple negative breast
cancer, however this is based on small numbers of patients
and should be interpreted with caution. The wide cancer
estimates make general recommendations difficult, but most
recommend high-risk breast screening and consideration of
risk-reducing mastectomy, especially in those with a family
history.

Several variants in CHEK?2 have been associated with an
increased risk of breast cancer, of which the most strongly
associated is the 1100delC mutation (34). As with many
of the moderate penetrance genes, the breast cancer risk
for carriers varies significantly between carriers identified
from unselected breast cancer series, and by those detected
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from series selected for a strong family history of breast
cancer (35-37). The largest meta-analysis to date suggests
lifetime risks by age 80 of 20% for oestrogen receptor
positive (ER +ve) breast cancer, and 3% for oestrogen
receptor negative breast cancer, putting carriers below the
threshold for risk-reducing mastectomy commonly used in
the UK (36). Carriers are generally offered moderate risk
breast screening, but not risk-reducing mastectomy unless
there is a strong family history. A few cases of homozygous
1100delC carriers have been reported, with significantly
higher lifetime risks than heterozygous carriers (38). These
women should be considered for high risk breast screening
and it may be reasonable to consider surgical risk-reduction.
However these women are rare, even in populations with
higher rates of 1100delC mutations.

Protein-truncating mutations in A7TM have been
associated with a moderately increased risk of breast
cancer, with heterozygous carriers estimated to have twice
the population risk of breast cancer (39,40). There is also
evidence that a small number of missense mutations may
confer a similar risk, although most missense mutations
have not been clearly associated with increased risk (40).
Currently, moderate risk breast screening is recommended
for affected women, but risk-reducing mastectomy is not
routinely suggested for heterozygous carriers.

In addition to the moderate and high risk genes, a
number of single nucleotide polymorphisms (SNPs) that
increase breast cancer risk have been identified from
genome-wide association studies (GWAS). These SNPs,
while common in the general population are only associated
with a very small increased risk of breast cancer by
themselves, such as a RR of 1.1 or 1.2. However, as they are
common, it is possible for an individual to inherit several.
There is significant interest currently in using population-
based SNP profiling for breast cancer to estimate an
individual’s future risk, with breast screening either
intensified or reduced as a result (41).

Other risk factors

Several long term studies of so-called “high risk” lesions
have reported varying levels of absolute risk according
to histopathological findings in benign breast biopsies
(42-44). While higher risk lesions such as multifocal atypical
hyperplasia may be associated with a risk approaching 50%
at 25 years (43), it must be remembered that this is only
found in 15% of women with atypical hyperplasia, and
atypical hyperplasia itself represents just 5-8% of benign
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breast biopsies. Thus this level of risk is reached in less
than 1% of women with benign breast disease. Both the
Partners (42) and the Memorial Sloan Kettering (44) series
demonstrated an absolute risk of 2% per year or more for
LCIS. Age and family history did not modify the risk but
“chemo-preventative” strategies (i.e., endocrine therapy,
excluding surgery) resulted in a 65-70% relative reduction
in that risk. Thus surgery is rarely warranted for women
with so-called high-risk lesions.

Similarly, while increasing risk overall, environmental
exposures have a limited impact on future risk of breast
cancer in most individuals. One exception is mantle
radiotherapy for Hodgkin’s disease conferring a 12.2% risk
at 25 years follow up (45). Other risk factors such as the
use of hormone replacement therapy have their effect on
breast cancer incidence at a population level. For example,
10 years’ use of HRT is estimated to result in 5 [95%
confidence interval (CI): 3-7] additional breast cancers per
1,000 users of oestrogen-only preparations and 19 (95%
CI: 15-23) additional cancers per 1,000 users of oestrogen-
progestogen combinations such that surgery would not be
considered (46). Modifiable lifestyle risk factors such as
obesity and alcohol intake should be highlighted to women
concerned about their risk of breast cancer.

Risk-reducing surgery

In the UK, the NICE guidelines (4) advise that bilateral
risk-reducing mastectomy is appropriate only for a small
proportion of women who are from high-risk families
or have a pathogenic gene mutation. They should be
managed by a multidisciplinary team. Bilateral mastectomy
should be raised as a risk-reducing strategy option with all
women at high risk, but chemoprevention and surveillance
strategies should also be discussed and the additional risk
factors such as age should be taken into account. Women
considering bilateral risk-reducing mastectomy should
have genetic counseling in a specialist cancer genetic clinic
before a decision is made. Women should be counseled pre-
operatively about psychosocial and sexual consequences of
bilateral risk-reducing mastectomy, including being offered
access to support groups and women who have undergone
the procedure, and they should be warned of the possibility
of breast cancer being diagnosed histologically. They
should be able to discuss their breast reconstruction options
(immediate and delayed) with a member of a surgical team
with specialist oncoplastic or breast reconstructive skills and
such a surgeon should carry out risk-reducing mastectomy
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and/or reconstruction (4).

The seminal retrospective study by Hartmann ez al. (47)
examined the incidence of, and modelled the risk of
death from, breast cancer after a median follow-up of
14 years among 639 women thought to be at high or
moderate risk as a result of their a family history of breast
or ovarian cancer. Five hundred and seventy five had
undergone bilateral “subcutaneous” and 64 bilateral “total”
prophylactic mastectomy. This showed a reduction in risk
of developing breast cancer of 90-94% in high risk women
and 89.5% in women at moderate risk. There was no
statistically significant difference in incidence according to
type of mastectomy, with seven developing breast cancer in
the subcutaneous group and none in the total mastectomy
group. One of the women developed a breast cancer in the
nipple 6 years after surgery. A subsequent subgroup analysis
of BRCAI or 2 gene mutation carriers (48), reported no
breast cancers developing by 13.4 years in the group which
had undergone bilateral risk-reducing mastectomy, though
there were only 18 women. Later studies e.g., Rebbeck
et al. (49) all show a reduction in the incidence of breast
cancer among women who undergo bilateral mastectomy,
though the follow up is too short to consider whether this
translates to a survival difference. An exception is Ingham
et al. (50) who reported on a large series of 346 BRCAI
carriers and 345 BRCA2 carriers with 10 years of follow
up. Some had undergone risk-reducing surgery (bilateral
mastectomy, salpingo-oophorectomy or both). Cancer
developed in 105 and 122 women in the BRCAI and 2
groups respectively and the hazard of death was lower
following risk-reducing surgery (P<0.001). For BSO
(adjusted for age) this was 0.22 [95% CI: 0.08-0.61].
For bilateral mastectomy it was 0.25 (0.03-1.81) and for
both it was 0.14 (0.02-1.02). In fact, only 58 women had
undergone bilateral mastectomy only, and the small sample
size will have contributed to the wide Cls. In addition,
risk-reducing mastectomy is usually carried out at a young
age, when the hazard of death would be low anyway.
By contrast, in this study and elsewhere, risk-reducing
bilateral salpingo-oophorectomy reduces ovarian and
breast cancer risks and this has translated to improvements
in survival (51). The impact of age at the time of surgery
on risk reduction warrants further discussion. Giannakeas
and Narod (52) modelled this for a woman with a BRCA
mutation but assumed intact ovaries, such that the impact
of death from ovarian cancer limited the impact of bilateral
mastectomy on mortality considerably. Nonetheless, the
effect of age at the time of mastectomy was striking and this
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should be emphasized to women considering this surgery.
For example, they report that a 25-year-old undergoing
mastectomy reduces her risk of breast cancer to the age of
80 by 64% and this translates into a reduction in mortality
of 14.7% (not more because the likelihood of dying of
ovarian cancer or other causes later in life is much greater).
For a woman of 60, the figures fall to 19.2% and 2.9%
respectively. The impact of bilateral mastectomy after risk-
reducing oophorectomy is hard to model, because of the
effect of oophorectomy on breast cancer risk, but removal
of the greatest risk of competing mortality (ovarian cancer)
is likely to increase the impact of minimizing the breast
cancer risk by surgery. Giannakeas and Narod concede that
women in their 50s and 60s often undergo risk-reducing
surgery for cancer prevention, rather than to reduce their
risk of mortality.

The uptake of risk-reducing mastectomy varies by
county, and several studies have reported on this, see Table 2.
With increasing availability of high-quality, safe immediate
breast reconstruction, and recent publicity, most notably by
the celebrity Angelina Jolie, the current rates of uptake are
likely to be higher. Countries without a nationalized health
service and in which risk-reducing surgery is not covered by
insurance such as Japan (61), have lower rates, with the first
risk-reducing mastectomy for a Japanese BRCA mutation
carrier reported in 2016 (62). Nonetheless there must
also be cultural differences to explain the very low rates in
France.

Some groups have investigated the reasons for
proceeding with risk-reducing surgery. Singh ez al. (55)
showed that having a first or second degree relative who
died from breast cancer was a strong predictor for uptake
(OR 11.0, P=0.005) and Haroun ez 4/. (63) showed relatives
with breast cancer and fear of cancer were associated with
an increased likelihood of opting for surgery.

Nipple-sparing mastectomy in high-risk patients

Women at high risk who are considering surgical options
for breast cancer risk-reduction often know more about
the reconstructive options than the choices around
how to do a mastectomy. It is important to describe the
spectrum from simple mastectomy, through skin-sparing
to nipple-sparing (or total skin-sparing) mastectomy. It
is also crucial to inform the woman that risk-reducing
surgery does not reduce her risk of breast cancer to zero.
Histological studies invariably show residual breast tissue
(64,65) even in cadaveric studies in which very thin skin
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Table 2 Uptake of RRM among BRCA mutation carriers in different countries

Author Year Country Uptake

Chai (53) 2014 Canada 46% by age 70

Garcia (54) 2014 USA 44% within 5 years of BRCA diagnosis
Singh (55) 2013 USA 42%

Schwartz (56) 2012 USA 37%

Julian-Reynier (57) 2011 France 7% (5% with RRBSO, 2% RRM only)
Skytte (58) 2010 Denmark 50%

Bancroft (59) 2010 UK 32%

Evans (60) 2009 UK 40%

RRM, risk-reducing mastectomy; RRBSO, risk-reducing bilateral salpingo-oophorectomy.

flaps were fashioned (66) suggesting that complete removal
of all breast tissue is an unattainable goal (67), though
given the increasing risk with increasing thickness of skin
flaps (65) surgeons must avoid the temptation to leave
excessively thick flaps in the interests of better cosmesis.
While histological studies have also shown terminal ductal
lobular units (I'DLUs) in the nipple (68-70), the surface
area of epithelium retained in the nipple is likely to be
substantially less than under the skin flaps (71). In a recent
series of 150 patients (298 breasts) undergoing NSM for
risk-reduction, occult disease was found in only 4 patients
(2.7% of which 2 were in situ and one invasive disease). No
cases contained disease in the nipple (72). Other series have
demonstrated occult disease in the retro-areolar or nipple
specimens, mostly in women with occult disease within the
breast (73,74). These cases highlight the need for careful
pre-operative imaging and histological evaluation of the
specimen, even in the risk-reducing setting.

The studies cited earlier summarize the reduction in
risk of breast cancer from bilateral mastectomy. At the time
when BRCAI and BRCA2 were discovered in the 1990s,
concern persisted over the safety of preservation of the
nipple. Initial case series were reassuring (though with short
follow up). Table 3 highlights series of risk-reducing nipple-
sparing mastectomy with at least 2 years of follow-up. Even
this duration of follow-up in the prophylactic setting, is
unlikely to be truly reflective of the level of risk-reduction.
Other series were not included if, for example, it was not
possible to discern whether results related to NSM (rather
than SSM) or therapeutic (rather than risk-reducing) cases.

A systematic review written in French (82) reported
on 3,716 prophylactic nipple-sparing mastectomies in 19
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articles. The average follow up was 38.4 months and 29.4%
of patients had a BRCAI or BRCA2 mutation. The average
rate of development of cancer within the nipple-areola
complex was 0.004% and other local presentation 0.2%.

The American Society of Breast Surgery NSM registry
represents one of the largest series of nipple-sparing
mastectomies (83) and will be described in detail in another
article in this issue. Of relevance here, 1,252 NSMs carried
out for risk-reduction had an incidence of breast cancer of
0.2% after a median follow up of 23.3 months. Although
duration of follow up was not broken down according to
indication for NSM (therapeutic or risk-reducing), since
the cautious re-introduction of NSM tended to be in the
risk-reducing setting before therapeutic, there is reason to
believe that the follow up after risk-reducing NSM is at
least this long.

An additional point to consider is the fact that the risk of
developing cancer in the nipple is likely to be proportional
to the risk of developing cancer. As described above, proven
BRCA mutation carriers have higher risk than those with
a family history, or “high-risk” lesions. In many series, the
BRCA-status of many of the women undergoing “risk-
reducing” mastectomy was negative or unknown, hence the
risk level in these case series is unknown. Series reporting
specifically on NSM in BRCA patients are limited. Recently,
Jakub er al. (84) reported on 346 patients with BRCA
mutations undergoing risk-reducing NSM (either bilateral,
or with a contralateral therapeutic mastectomy). After a
median of 34 months’ follow up, none had developed breast
cancer. Although this follow up is relative short in a young
population, the authors performed risk estimates which
suggested that 22 women would have developed breast
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Table 3 Series of RRM with at least 2 years of follow up

Author Year BRCA 1 or2 Total RR NSM Duration f/u (months) New primary
Sacchini (75) 2006 3 123 151 24.6 [2.1-570.4] 2 (not in NAC)
Jensen (76) 2010 - 99 50 60.2 [12-144] -
Spear (77) 2011 22 101 113 43 [5-246] -
Warren Peled (78) 2012 19 430 245 28 -
Munhoz (79) 2013 - 158 119 65.6 [6-130] -
Colwell (80) 2014 - 285 260 26.0[10.8-71.0] -
Peled (81) 2014 53 53 104 51[8.3-132.8] -
Yao (72) 2015 201 201 296 32.6 [1-76] 1 (not in NAC)

RRM, risk-reducing mastectomy; NSM, nipple-sparing mastectomy; NAC, nipple-areola complex.

cancer in that time. The impact of concurrent bilateral
salpingo-oophorectomy was not assessed.

It is also reassuring to note that the evidence amassing
for nipple-sparing mastectomy in patients with breast cancer
suggests that with careful patient selection, preservation of
the nipple does not confer an excess risk. As an example, a
series published in July 2017 of 2,182 patients with cancer
undergoing nipple-sparing mastectomy over a ten-year
period reported that no patients have had a recurrence
involving the retained nipple-areola complex (85). The
overall follow up was not reported, as the article focused on
the long-term follow up of the cases to 2012.

A key question, as highlighted by Jensen (86) in a letter
in response to Smith ez a4/ (85), is whether a recurrence
(or de novo development of cancer in the nipple) has a
significant impact. Data on this issue are sparse and the best
information is extrapolated from cases in the therapeutic
mastectomy literature in which the incidence is much
greater. Most notably, Petit et 4/. reported on 934 cases of
NSM with a median follow up of 50 months (87). There
were 11 local recurrences in the nipple, seven presenting
as Paget’s disease, associated with DCIS in the underlying
ducts and four with invasive carcinoma. The recurrences
were removed and the patients were all disease-free after a
median of 33 months. It is crucial, therefore, that patients
are reminded that risk-reducing surgery does not reduce
their risk to zero, and that they know they should report any
nodule in or under the skin and any change in the preserved
nipple.
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Satisfaction after risk-reducing mastectomy

Early studies of women who had undergone bilateral risk-
reducing surgery confirmed that this led to a reduction in
concern about breast cancer risk (47,88-91), though with
negative consequences in terms of physical appearance.
It is this area which is most likely to be affected by the
subsequent improvements in reconstructive options,
including preservation of the nipple. The Mastectomy
Reconstruction Outcomes Consortium has recently
published on health-related quality of life in 204 women
who have undergone risk-reducing bilateral mastectomy.
Anxiety was significantly lower and psychosocial well-
being was significantly higher at both 1 and 2 years
(P<0.01), and physical well-being of the chest and upper
body was significantly worse at 1 year (P<0.01). Somewhat
surprisingly, satisfaction with the breasts was significantly
higher at both 1 and 2 years compared to baseline (92).
While this is the patient’s subjective reporting and may
reflect her calibration against expectation, it is nonetheless
also testament to the excellent results currently achievable
with immediate reconstruction.

Impact of nipple-sparing mastectomy on risk-
reduction in the high-risk population

The expectation of an aesthetically acceptable result from
mastectomy and reconstruction is likely to lead women
to consider risk-reduction surgery more favourably.
Metcalfe er al. (93) carried out a modelling study which
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predicted that if the uptake of surgery by unaffected BRCA
carriers was 20% if reconstruction was not available, and
50% if “subcutaneous mastectomy” were offered, and
if subcutaneous mastectomy reduces the risk of disease
by 95%, being offered subcutaneous mastectomy would
reduce the incidence of breast cancer from 320 to 215 per
1,000 BRCA mutation carriers. In 2010, 32% of unaffected
BRCA carriers in our unit had proceeded to surgery (59). As
mentioned above, rates of uptake are likely to have increased
as a result of recent publicity (94), but also the availability
of cosmetically acceptable reconstructive surgery. Thus,
far from being a frivolous consideration compromising
risk-reduction, sparing the nipple may be contributing
to greater uptake of risk-reducing surgery in a cohort at
significant risk.
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