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The uptake of contralateral prophylactic mastectomy (CPM) has increased steadily over the last twenty
years in women of all age groups and breast cancer stages. Since contralateral breast cancer is relatively
rare and the breast cancer guidelines only recommend CPM in a small subset of patients with breast
cancer, the drivers of this trend are unknown. This review aims to evaluate the evidence for and
acceptability of CPM, data on patient rationales for choosing CPM, and some of the factors that might
impact patient preferences. Based on the evidence, future recommendations will be provided. First, data
on contralateral breast cancer risk and CPM rates and trends are addressed. After that, the evidence is
structured around four main patient rationales for CPM formulated as questions that patients might ask
their surgeon: Will CPM reduce mortality risk? Will CPM reduce the risk of contralateral breast cancer?
Can I avoid future screening with CPM? Will I have better breast symmetry after CPM? Also, three
different guidelines regarding CPM will be reviewed. Studies indicate a large gap between patient
preferences for radical risk reduction with CPM and the current approaches recommended by important
guidelines. We suggest a strategy including shared decision-making to enhance surgeons’ communica-
tion with patients about contralateral breast cancer and treatment options, to empower patients in order
to optimize the use of CPM incorporating accurate risk assessment and individual patient preferences.

Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND license (http://
creativecommons.org/licenses/by-nc-nd/4.0/).
Breast cancer is the most frequently diagnosed malignancy in
women in the United States of America (USA). With an incidence of
127.5 new cases per 100,000 women per year, approximately 12.8%
of women overall will be diagnosed with breast cancer during their
lifetime [1]. Surgical treatment options for primary breast cancer
include lumpectomy, which is called breast conservation therapy if
combined with radiation, and mastectomy [2]. If the patient has no
contraindication to breast conservation therapy, ultimately patients
decide if breast conservation or mastectomy is preferred, given the
absence of survival difference between the two options [3]. While
some will choose to undergo unilateral mastectomy for treatment
of the primary tumor, others will also undergo contralateral pro-
phylactic mastectomy (CPM); CPM, which is sometimes referred to
as contralateral risk-reducing mastectomy, is removal of the
tar).
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unaffected breast, often performed to prevent contralateral breast
cancer [3]. In women with breast cancer, the average risk of
contralateral breast cancer is around 0.4% per year with a cumu-
lative incidence of 1.9% after five years [4,5]. Many studies indicate
that CPM rates in the USA have increased substantially during the
last two decades [6e8].

The current guidelines by the National Comprehensive Cancer
Network (NCCN) and the American Society of Breast Surgeons
(ASBrS) state that CPM should be considered in patients at high risk
of contralateral breast cancer, such as patients with a BRCA1/2
mutation or a strong family history [9e11]. However, Hawley et al.
[12] found that only 31% of all women undergoing CPM have a
BRCA1/2 mutation or a strong family history (defined as � 2 first-
degree relatives with breast or ovarian cancer). These factors sug-
gest that a high risk of developing contralateral breast cancer may
not be the reasonwhy patients choose CPM and that the guidelines
are not consistently followed in the decision-making process.
Contrarily, the European Manchester guidelines [13] do not
-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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prescribe who should be allowed or refused CPM, but instead focus
on the decision-making process.

The decision to undergo CPM is preference-sensitive. Good
decision-making requires the best available evidence about CPM
combined with well-considered patient preferences. Studies
[14e17] have identified several rationales that patients might have
for CPM, which we formulated as questions that patients could ask
their surgeon. The identified patient rationales include the
following:

- Will CPM reduce mortality risk?
- Will CPM reduce the risk of contralateral breast cancer?
- Can I avoid future screening with CPM?
- Will I have better breast symmetry after CPM?

The aim of this review is to evaluate the evidence and accept-
ability of CPM, data describing patient rationales for CPM, and some
of the factors that might impact patient preferences.

First, data on contralateral breast cancer risk and CPM rates and
trends will be addressed to provide background on the current
situation. Afterwards, the evidence regarding each of the rationales,
surgeons’ influence on patient decisions, and guidelines regarding
CPM will be reviewed. Based on the findings, future recommen-
dations will be provided. This narrative review focuses on all types
of CPM in women with stage I to stage III breast cancer.

1. Search methodology

First, the PubMed database was searched on the topics of in-
terest. Search terms used were ""Prophylactic Mastectomy""[-
Mesh]"; ""Prophylactic Mastectomy""[Mesh] contralateral";
"Contralateral Prophylactic Mastectomy"; ""Prophylactic Mastec-
tomy/trends""[Majr]"; ""Breast Neoplasms/genetics""[MAJR] AND
Contralateral Prophylactic Mastectomy"; "contralateral prophylac-
tic mastectomy AND (attitudes OR opinion)"; "Risk Factors AND
Contralateral Breast Cancer"; "Contralateral Breast Cancer AND
Trends".

Articles were saved in RefWorks based on title, year of publi-
cation, country, and the full abstract. Abstracts were reviewed, and
articles were included if the main subject was related to one of the
following topics: contralateral breast cancer risk, mastectomy rates
and trends, risks and benefits of CPM, opinions and rationales of
patients and surgeons. The snowball method was used to further
search based on the forward and backward citations of collected
articles, and studies from the ‘Related Articles’ section in PubMed
were reviewed and included if relevant. A total of 259 articles were
reviewed and used for the narrative review.

2. Results

2.1. Risk of contralateral breast cancer

In the literature, the risk of contralateral breast cancer is less
well defined than the risk of a primary breast cancer. Recent review
articles consistently quote the annual risk of contralateral breast
cancer in the general breast cancer patient population to be
0.5e0.75% [18e21]. However, many of the population-based
studies from which these estimate were derived were conducted
decades ago [22e24]. Only a few articles with recent data are
published. One recent population-based study found a 5-year cu-
mulative contralateral breast cancer incidence of 1.9%, a 10-year
cumulative incidence of 4.6%, and a 20-year cumulative incidence
of 10.5% [5]. A Dutch population-based cohort study found a cu-
mulative contralateral breast cancer incidence of 1.9% and 3.8% at 5
and 10 years, respectively; The annual contralateral breast cancer
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risk was 0.4% [4]. The contralateral breast cancer risk is 1.3e1.9
times higher than the risk of primary breast cancer in the general
population [5]. However, for most patients with primary breast
cancer the risk of distant metastases exceeds the risk of developing
contralateral breast cancer. 10e12% of women treated for primary
breast cancer developed distant recurrence during a mean follow-
up of just over 5 years [25,26]. The overall rate of first distant
metastasis was 1.94% per year [25], and receipt of CPM has not been
shown to improve distant metastases-free survival [27]. A study
based on SEER data found a 3% per year decrease in contralateral
breast cancer incidence between 1985 and 2006 and attributed this
to the increased use of adjuvant hormonal therapies, but increased
use of CPM has likely confounded these outcomes [28].

Carrying a BRCA1 or BRCA2 mutation is the strongest known
predictor for contralateral breast cancer risk in patients with a
history of breast cancer [11]. The annual risk of contralateral breast
cancer in these mutation carriers is 2e3%, with a 5-year cumulative
risk of contralateral breast cancer of 13% in BRCA1 and 8% in BRCA2
mutation carriers. At 10-years, the cumulative risk is 40% and 26%,
respectively [11]. A very strong family history, classified as two or
more first degree relatives with breast or ovarian cancer, also puts
women at high risk of contralateral breast cancer. Having any first-
degree relative with breast cancer doubles the risk of contralateral
breast cancer in mutation negative women, but the underlying
genetic element in these situations is not yet completely under-
stood [29,30].

Other factors that increase the risk of contralateral breast cancer
to a smaller extent include younger age at primary breast cancer
diagnosis, lobular histology, higher grade and size of the tumor, ER/
PR negative primary breast cancer, higher breast density, and/or a
high Body Mass Index (BMI) at primary breast cancer diagnosis; a
combination of these characteristics may be associated with an
even further increase in risk [18,31,32]. Polygenic risk (based on
single nucleotide polymorphisms) might also influence the risk of
contralateral breast cancer occurrence. In women with high poly-
genic risk scores, contralateral risk may approach that of BRCA
carriers [33].

Three different contralateral breast cancer risk prediction
models have been described in the literature, including the Man-
chester formula (part of theManchester guidelines for contralateral
risk-reducing mastectomy), CBCrisk, and PredictCBC [13,34e36].
These models calculate an individual’s risk of contralateral breast
cancer in different ways using patient and tumor characteristics
such as age at first primary breast cancer diagnosis, family history,
ER status, breast density, first breast cancer type, and adjuvant
treatments. However, these models are not widely used yet [37].
Giardiello et al. [37], who used individual patient data from a
number of studies with a long follow-up, evaluated the accuracy of
the three models. They found only moderate discrimination of all
three models and considerable heterogeneity between studies, and
concluded that careful re-calibration is required before these
models could be used in clinical decision-making [37].

2.2. Contralateral prophylactic mastectomy rates and trends

Between 2004 and 2012 in the USA the proportion of women
undergoing CPM showed a nearly three-fold increase in all age
groups, with the largest increase in women under the age of
40.7,38,39 The proportion of patients choosing CPM has an inverse
relationship with age, ranging from 2.4% in patients 70 years or
older to 29.3% in patients between 20 and 29 years old [7,39]. Other
factors associated with undergoing CPM include having lobular
(compared to ductal) tumor histology, ERþ/PR þ cancer, Caucasian
race, and having private insurance [6e8]. Non-Hispanic whites had
almost double the CPM uptake rate across all age groups and tumor
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characteristics compared to Asian/Pacific Islanders and non-
Hispanic blacks [6]. Previous studies suggested that disparities in
healthcare access could partially explain racial/ethnic differences in
CPM, which is often followed by breast reconstruction [6,40].
However, although health insurance is associated with recon-
struction after CPM, racial/ethnic disparities remained after con-
trolling for health insurance coverage, suggesting that other factors
might also be involved [41,42].

Although having a high risk of contralateral breast cancer is
associated with CPM, high-risk patients choosing CPM only ex-
plains part of the increasing CPM uptake. The prevalence of genetic
predispositions such as BRCA1/2 in the breast cancer population is
very low, and therefore other patients who are at low risk are
driving the increased use of CPM [12,43,44]. Only 31% of all women
undergoing CPM have a BRCA1/2 mutation or a strong family his-
tory [12]. Interestingly, breast cancer patients who get tested for
BRCA1/2 mutations are more likely to undergo CPM than patients
who do not get tested, regardless if the test result was positive or
negative [12,45,46]. This likely reflects family history and the fear of
developing a second cancer. In a study at one institution [47], young
age and increasing number of first degree relatives, regardless of
mutation status, drove the choice of CPM. The absence of a known
mutation, given their young age (and often young children) and
family history, did not deter patients from choosing CPM, nor did it
change their perception of risk of developing a contralateral breast
cancer. All patients regardless of breast cancer stage increasingly
choose CPM if they are choosing mastectomy instead of breast
conservation for their primary local therapy, as the upward trend
ranges from patients with stage I to stage III breast cancer [8]. Pa-
tients with stage III breast cancer choosing CPM may be counter-
intuitive, as with increasing stage there is an increasing risk of
distant recurrence, which makes the preventative benefit of CPM
less pronounced. It is important to note, however, that local and
distant risk of recurrence for women with stage III disease is
determined by response to therapy and residual disease, which is
why neoadjuvant therapy is an important strategy for helping
women make decisions about local therapy [48]. The evidence
regarding ‘Risk of contralateral breast cancer’ and CPM rates and
trends’ is summarized in Table 1.
2.3. Patient rationales for choosing contralateral prophylactic
mastectomy

Will CPM reduce mortality risk? One of the main rationales
reported for undergoing CPM is improving survival [15,16,49,50]. In
a semi-structured interview study of 29 breast cancer patients,
patients expressed their belief that contralateral breast cancer
would inevitably lead to metastases and then to death [15].
Whereas only 18% of women with breast cancer surveyed in the
study by Rosenberg et al. [16] who underwent CPM believed that
CPM increased their survival, 94% still hoped that it would prolong
their life.
Table 1
CPM context.

Risk of contralateral breast cancer CPM rates and trends

� Patients with breast cancer: annual risk 0.4%
[4,5].
� 1.3e1.9 times the risk of first breast cancer

in general population [5].
� Strongest risk factor: BRCA1/2 mutation [11].

� Annual risk 2e3%.
� Other risk factors: family history, younger

age, certain tumor characteristics [18,29e32].

� Nearly threefold increas
e2012 [7,38,39]
� All age groups [7,39]
� Breast cancer stage Ie
� Especially younger w

whites, privately insu
� Patients with low risk o

cancer contribute to upw
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Contralateral breast cancer tends to present at a more favorable
stage, which means earlier stage, smaller tumor size and more
node-negative disease, compared to primary breast cancer [51e54].
Studies provide contradictory results regarding survival after
contralateral breast cancer compared to unilateral breast cancer.
Xiong et al. [5] and Schaapveld et al. [55] found worse survival after
contralateral breast cancer, whereas Verkooijen et al. [56] found no
difference. Other studies found more or less favorable or compa-
rable survival rates after contralateral breast cancer and unilateral
cancer depending on the stage of the index cancer, the stage of
contralateral breast cancer or the follow-up time at which the
contralateral breast cancer occurred [52,54,55]. The large study by
Liederbach et al. [52] based on SEER data found that overall and
disease-specific survival was lower if contralateral breast cancer
developed < 4 years after the primary cancer, whereas contralateral
breast cancers � 6 years after the primary cancer had more favor-
able survival than the primary cancer. Several large cohort studies
found no significant improvement in breast cancer-specific and
overall survival in CPM compared to breast-conserving surgery
[8,31,57]. On the other hand, a meta-analysis of studies comparing
CPM and non-CPM recipients found an absolute overall survival
benefit from CPM of 7.4% [58]. The benefit observed by this meta-
analysis might be influenced by selection bias, as CPM recipients
are more likely to have characteristics associated with improved
survival, such as early-stage tumors and adequate health insurance.
This is likely, because no absolute contralateral breast cancer risk
reduction was found in the study. Strikingly, the same study found
no survival benefit in patients with elevated family or genetic risk,
despite an absolute contralateral breast cancer risk reduction. A
study [53] which used the Markov model to simulate survival
outcomes in non-BRCA carriers after CPM and no CPM, found a less
than 1% 20-year overall survival benefit after CPM. Other studies
found between 45% and 48% improved 15 to 20-years survival rates
in patients with BRCA1/2 mutations who got CPM compared to
patients who got unilateral mastectomy or breast conserving sur-
gery [51,59].

Will CPM reduce the risk of contralateral breast cancer?
Concern about contralateral breast cancer is another reason that
patients with breast cancer undergo CPM [15,16,49,50]. Mis-
conceptions about contralateral breast cancer and CPM benefit may
contribute to these decisions, since patient-perceived risk of
contralateral breast cancer consistently overestimates actual
calculated risk [15,16,60,61]. In a recent study [61] breast cancer
patients without a BRCA mutation perceived their 10-year risk of
contralateral breast cancer to be 22%, nearly four times the actual
10-year risk. On the other hand, a study using in-depth interviews
with 45 patients [62] found that patients knew of their low risk of
contralateral breast cancer, but they still wanted CPM. Similarly,
another study of 60 patients found that patients found any risk
intolerable [63]. Greater worry about cancer recurrence is associ-
ated with receipt of CPM [12,64].

Studies demonstrate that CPM effectively reduces the risk of
Surgeons’ influence on patient decisions

e in CPM uptake 2004

III [8].
omen, non-Hispanic
red [6e8].
f contralateral breast
ard trend [12,43,44].

� Surgeon’s opinion may have a large
influence.16,85-87

� Surgeons’ knowledge vary widely.88,89
� Wide variation between surgeons in

recommendations and approaches to the
discussion with the patient [16,64,70,87].
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contralateral breast cancer, with a relative risk reduction of
approximately 90e96% in women with or without genetic predis-
position [58,65,66]. Nomastectomy could reduce the relative risk of
contralateral breast cancer by 100%, as it is impossible to remove all
breast tissue. Based on this fact, the most recent Cochrane review
used the term risk-reducing mastectomy instead of prophylactic
mastectomy, which implies an elimination of risk [67]. A study [31]
including almost 250,000 patients with breast cancer with a me-
dian follow-up time of 6.7 years calculated the absolute reduction
of contralateral breast cancer risk as the number of observed breast
cancer cases minus the expected number of incident breast cancers
for the general California population, which was then divided by
the person-years at risk; The study found 43 fewer cases of
contralateral breast cancer per 10,000 patient years after bilateral
mastectomy compared to unilateral mastectomy, and 34 fewer
cases per 10,000 patient years in bilateral mastectomy as compared
to breast-conserving therapy, although patients with BRCA1/2 and
other genetic mutations were not excluded from this analysis [31].
Interestingly, a meta-analysis found a reduction of absolute risk (i.e.
risk difference) of contralateral breast cancer in CPM receivers
compared to non-CMP receivers in patients with elevated family
risk or BRCA1/2 carriers, but not in the general breast cancer pop-
ulation. This could be explained by the lower contralateral breast
cancer incidence in the general population [58].

Can I avoid future screening with CPM? The use of pre-
operative breast magnetic resonance imaging (MRI) has increased
over the last two decades, similar to the use of CPM [27,68]. Women
who get breast MRI at diagnosis aremore likely to receive CPM than
women who do not receive MRI; it is unknown if the correlation
between pre-operativeMRI and CPM is due toMRI findings or other
factors [12,17,27,34,43,68]. Still, patients’wish to avoid screening as
a reason for CPM has been suggested in several articles [8,27,62,69].
Two studies using interviews [62,70] found that anxiety towards
mammograms and no trust in screening to detect future cancers
were reasons why patients chose CPM. Also, patients who choose
CPM believe that it has more benefits than harms [62,71].

Although some providers might recommend imaging surveil-
lance after mastectomy, in most situations such routine imaging is
unnecessary and has not been shown to improve outcomes. One
analysis of local recurrence after mastectomy with autologous
reconstruction [72] found that 3.9% of patients experienced local
recurrence, all occurring in women previously treated for breast
cancer, and none occurring in the setting of prophylactic mastec-
tomy. Current NCCN guidelines [10] do not recommend routine
breast imaging after CPM, but do recommend history and physical
examination at least annually.

Complications might occur after CPM. Undergoing bilateral
mastectomy nearly doubles the risk of postoperative complications
compared to unilateral mastectomywithout reconstruction [73,74].
On the other hand, one study which only included complications
requiring reoperation [75] found no significant difference in
complication rates between the groups regardless of whether
reconstruction was performed. In the studies that only included
surgery followed by reconstruction, bilateral mastectomy showed
significantly higher complication rates than unilateral mastectomy,
but the differences were smaller than without reconstruction
[76,77]. Bilateral surgery also required a longer hospital stay than
unilateral mastectomy [75,77].

Will I have better breast symmetry after CPM? A desire for
breast symmetry is also a common reason to choose CPM, usually
secondary to avoiding the risk of a contralateral breast cancer
[15,16,50,70]. This is a consideration both for those who do and do
not want to get reconstruction after CPM [15,70].

Breast symmetry and other subjective outcomes. Despite the
lack of demonstrated clinical advantage and the risk of
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complications, studies show that most women are happywith their
choice to undergo CPM. Approximately 90% of women are satisfied
about CPM and would choose it again [16,62,78,79]. Factors influ-
encing satisfaction with the surgery include peace of mind, satis-
faction with the cosmetic results, body image, risk reduction, and
the feeling to be ‘prevailing over cancer’ [78,80,81]. Despite high
satisfaction in those studies, 45% or more patients report adverse
effects on aspects such as body image, cosmetic results, and sexu-
ality [15,78,80]. Parker et al. [82] compared body image concerns in
patients before and after CPM and unilateral mastectomy using the
Body Image Scale. This is a self-report measure with 10 items such
as ‘dissatisfied with appearance,’ ‘body less whole’ and ‘dissatisfied
with body,’ in which a higher score reflects more body image dis-
turbances [83]. It was found that CPM patients had significantly
higher body image concerns than unilateral mastectomy patients
pre-surgery [82]. Eighteen months post-surgery, concern scores
had nearly doubled in both groups. Body image was significantly
more disturbed in CPM compared to unilateral mastectomy pa-
tients. The Breast-Q breast satisfaction domain includes questions
related to satisfactionwith breast symmetry, appearance, feel, fit in
a bra, and look in and out of clothing, which are scored using a 0 to
100 scale [84]. A study [84] including 5500 patients found no sta-
tistically significant difference in breast satisfaction between uni-
lateral mastectomy and CPM without reconstruction. The four
patient rationales for CPM are summarized in Fig. 1.

Surgeons’ influence on patient decisions. The surgeon’s
opinion may largely influence the patient’s decision whether to
undergo CPM [16,85e87]. In one study [87], when surgeons rec-
ommended against CPM, only 6.1% of the patients underwent the
procedure compared to 57.5% of those whose surgeons did not
recommend against it. In another study [86], only 4% of patients
whose surgeon was reluctant to perform CPM and strongly in favor
of breast conservation had CPM, compared to 34% of patients
whose surgeon had the opposite view.

Whereas patients seem to rely on the surgeon’s opinion in their
decision, surgeons may not have fully informed opinions. Also,
there is a wide variation in surgeon recommendations regarding
CPM and surgeons’ approaches to the discussion with the patient.
Just 25.7% of all sampled surgeons always used the ASBrS guide-
lines, whereas 42.5% used them not very often and 12.3% never [88].
In a large study based on surveys [89], only 55% of breast surgeons
had high knowledge regarding contralateral breast cancer, and low
knowledge was significantly associated with favoring CPM. Despite
the higher risk of distant metastasis, surgeons were more likely to
recommend CPM to patients with stage III disease compared to
stage I [88]. Katz et al. [87] found that in almost one third of the
cases (32.3%), surgeons had no substantial discussion about CPM
with their patients before a decision was made. In the study by
Rosenberg et al. [16], only half of participants responded that their
doctors discussed the reasons not to have CPM. On the other hand, a
study [64] found that of 117 breast cancer patients surveyed, 50%
were moderately to extremely interested in CPM before their first
surgery visit, whereas only 10% ultimately had CPM with their
primary breast cancer surgery, which suggests that surgeons had
made patients more reluctant towards CPM. In a semi-structured
interview study [70], many women characterized the process of
requesting CPM to their surgeon as a challenging process or a
‘battle’, and they felt not understood by their surgeon in their wish
for CPM. The surgeon’s influence on patient decisions is summa-
rized in Table 1.

2.4. Guidelines

Several organizations have created clinical guidelines and rec-
ommendations for CPM. Two trusted resources in the USA are the
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NCCN guidelines and the ASBrS consensus statement [9,10,90].
These state that CPM is not recommended except in certain high-
risk situations. The NCCN provides an overview of high-risk situa-
tions, which include the genetic predispositions BRCA1 and BRCA2
[10]. Patients without known mutations may be eligible for genetic
testing. If a woman is not a mutation carrier or is ineligible for
testing, a risk score is calculated using the Gail model incorporating
other risk elements such as family history, atypical hyperplasia, and
higher breast density. In women with a �1.7% 5-year risk of first
primary breast cancer combined with a life expectancy of �10
years, CPM should be considered [10]. The ASBrS also lists a strong
family history as a condition under which CPM could be an option,
which is formulated as “a greater than 25% lifetime risk of breast
cancer primarily due to family history in the absence of deleterious
mutations”.9(p.3103) The NCCN and the ASBrS both recommend that
options for risk reduction be discussed in a shared decision-making
environment; they stress the importance of patient counseling and
informed discussion regarding personal preferences, values, and
the risks and benefits of the procedure with eligible women
[9,10,90,91]. Above that, the ASBrS specifically states that the sur-
geon should make a direct recommendation for or against CPM to
each patient [9].

In contrast with the NCCN and the ASBrS, the European Man-
chester guidelines for contralateral risk-reducing mastectomy [13]
state that “it is not possible to be prescriptive in terms of who
should be allowed or refused contralateral risk reducing mas-
tectomy.“13(p.5) Instead they describe a five step process of preop-
erative assessment and counseling for patients who have requested
CPM as a tool for clinicians involved in the shared-decision making
process. In step (1), taking a history, it is stated that the reasons
behind a patient’s request to discuss CPM should be determined
first, followed by the clinical history. In (2), calculating the risk of
contralateral breast cancer, the Manchester formula are used to
provide patients an estimation of their individual risk. The step (3)
“cooling off period”means that patients should not make a decision
regarding CPM until their primary cancer treatment has been
completed to avoid making a too quick decision when they are
emotionally vulnerable. Step (4) is a multi-disciplinary team dis-
cussion, in which a breast care nurse, breast surgeon, oncologist,
radiologist and pathologist discuss the patient’s CPM request based
on the information from the previous steps, the risks and benefit of
65
the procedure, and alternative options. In the final step, the patient
signs a formal consent form to confirm her decision. An overview of
the three guidelines is provided in Table 2.

3. Discussion

CPM rates have risen steadily over the last two decades in all
patients of all age groups and breast cancer stages, butmost notably
in women under the age of 40. Although the NCCN and ASBrS
guidelines recommend CPM only in high contralateral breast can-
cer risk patients such as BRCA1/2 carriers and those with a strong
family history, the increase of CPM in women without genetic
predispositions is mainly responsible for the overall increased up-
take of CPM. These data suggest that women without a BRCA1/2
mutation or a family history may be at risk for being overtreated
with CPM.

This review provides insight into why patients without a genetic
predisposition or a strong family history would choose CPM. The
main reasons are to reduce risk of mortality and contralateral breast
cancer. Based on the presented evidence, a patient should be
discouraged to undergo CPM if her main drive is to reduce the risk
of mortality. Although the risk of contralateral breast cancer in the
general breast cancer population is relatively low (about 0.4% per
year), and much lower than the risk of distant metastasis in most
cases, most patients overestimate their risk of contralateral breast
cancer. Other patients are aware of their low risk, but still want to
eliminate all risk. This shows that patients’ feelings about the data
also play a role in their preference for CPM. The growing attention
around breast cancer prevention, screening and testing in the
public might be a factor explaining the overestimation of contra-
lateral breast cancer risk. Additionally, some patients with breast
cancer may pursue CPM to avoid the need for ongoing screening. As
the NCCN guidelines do not recommend screening after CPM, this
might be a good reason to undergo CPM, although patients need to
be aware that CPM does not eliminate all contralateral breast
cancer risk. Screening is an area that warrants future study,
particularly as recommendations for screening have recently
increased [92]. Patients who choose CPM believe that the benefits
are greater than the harms. Studies also identify breast symmetry
as a reason for patients to choose CPM. The surgeon’s opinion plays
a major role in patients’ choice for CPM. Satisfaction after CPM is



Table 2
Guidelines.

NCCN (USA) [10,90] ASBrS (USA) [9,91] Manchester Guidelines (UK) [13]

� CPM only recommended in high-risk situa-
tions, including BRCA1/2.

� Gail model used to identify non-mutation
carriers at high risk.

� CPM only recommended in high-risk situa-
tions, including BRCA1/2 and a strong family
history.

� Options for risk reduction should be
discussed in a shared decision-making
environment.

� Patient counseling and informed discussion
are important.

� Options for risk reduction should be
discussed in a shared decision-making
environment.

� Patient counseling and informed discussion
are important.

� Surgeons should make a direct
recommendation for or against CPM to each
patient.

� Five step process of pre-operative assessment
and counseling:
1. Reasons and clinical history
2. Calculating CBC risk
3. Giving the patient time for the decision
4. Multi-disciplinary team discussion
5. Patient decision and consent form
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very high (around 90%), although adverse effects related to body
image, cosmetic results, and sexuality are also common.

Despite high patient satisfaction, professional societies are
concerned that the benefits of CPM in low-risk patients do not
outweigh the risks. CPM does not impact mortality and has only a
very small impact on the chance of developing a contralateral
cancer. Above that, the risk of complications after CPM is evident.
Still, it is important to note that the decision to undergo CPM is
preference-sensitive and should reflect the values of the patient,
which has been more adequately emphasized in the Manchester
guidelines than in the NCCN and the ASBrS guidelines. If a patient
really wants to avoid screening or take away all worry about future
breast cancer, CPM might be a good option for that patient despite
the risks.
3.1. Recommendations

While action to disrupt the rise of CPM rates is warranted, pa-
tient preference should be the major factor in the decisionwhether
to perform CPM. Clinicians have an ethical role to facilitate good
decision making based on the best available evidence and well-
considered patient preferences. Surgeons need to make sure that
patients understand the impact of CPM on the chance of dying of
breast cancer, the chance of experiencing another cancer diagnosis
and treatment, the chance of avoiding screening, and the chance to
gain breast symmetry. We recommend that breast surgeons have a
conversation about the option of CPM and patient preferences with
every patient considering any type of mastectomy. In this conver-
sation, surgeons should adopt shared decision-making and other
decision aids.

Shared decision-making has been acknowledged as important
in the literature regarding cancer care and breast surgery
[91,93,94]. It is a four-step process, which starts with the profes-
sional informing the patient that a decision needs to be made and
that the patient’s opinion is important [95]. Next, the professional
explains the available options and the pros and cons. After dis-
cussion of the patient’s preferences and deliberation, they discuss
the patient’s wish to make a decision, make or defer the decision,
and discuss follow-up. However, these steps are not yet widely
implemented in clinical practice [95]. Alston et al. [96], who sur-
veyed a representative sample of over a thousand adults from the
USA, found that the majority of people desire the shared decision-
making steps in their communicationwith the healthcare provider.
The finding by Katz et al. [87] that lack of discussion between pa-
tient and surgeon was associated with dissatisfaction with the
surgery decision suggests that patients also desire shared decision-
making on CPM specifically.

To practice optimal shared decision-making, both surgeons and
patients need to be informed with the latest evidence regarding
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CPM and contralateral breast cancer risk. High knowledge is pre-
dictive of surgeon recommendation against CPM, but currently
almost half of the US surgeons lack this knowledge. Only a quarter
of the surgeons always use the ASBrS guidelines. In order to avoid
the misperceptions that increasingly drive low-risk women to-
wards CPM, it is essential that surgeons help clarify what women
want to achieve with the decision to undergo CPM and make sure
patients are aware of the “price to pay” and the consequences of
surgery. Therefore, we need to develop better ways to get the evi-
dence to the patients in a clear, understandable way.

Decision aids, tools that present evidence-based, objective in-
formation to the patient on all treatment options, might be useful in
this context [93,97]. A large systematic review found that patient
decision aids were associated with more accurate risk perceptions
and improved decisional conflict scores [98]. In CPM decision-
making, decision aids were acceptable and feasible to patients
and healthcare professionals and associated with higher levels of
knowledge [14,99,100]. An online interactive breast cancer in-visit
decision aid (BIDA) has been used successfully by patients during
breast surgery decision-making; under ‘Evaluation’, this tool
showed published estimates using pictograms of 100 women for
outcomes such as the risk of getting a new cancer in the other
breast stratified by the three proceduresdlumpectomy, unilateral
mastectomy, and bilateral mastectomydto compare those options
[14,101]. Patients who had used the BIDA during the consultation
estimated the 5-year contralateral breast cancer risk of women
with breast cancer significantly more accurate than patients after
usual care [101]. If valid contralateral breast cancer risk prediction
models are established, individual risk information calculated with
these models could be incorporated in the decision aids for each
patient.

Also, as recommended by the ASBrS, after the first three steps in
the shared decision-making process surgeons should give a strong
recommendation in favor of or against CPM to each patient,
informed by the best available evidence and the patient’s prefer-
ences. This consultation as a whole should provide breast cancer
patients with all the requirements to make good decision whether
to undergo CPM. However, this decision is not an emergency and
patients should get enough time to consider their choices. Giving
patients additional time, if desired, to discuss options and do
anxiety management with a psychologist might be useful and may
in the end change the patient’s mind on CPM. If this strategy be-
comes widely used in clinical practice, it may lead to reduction in
potentially harmful overtreatment.
4. Conclusion

In a time where breast cancer patients increasingly choose CPM
regardless of contralateral breast cancer risk, we suggest a strategy
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including shared decision-making and discussion of patients’ ra-
tionales for CPM. This should enhance surgeons’ communication
with patients about contralateral breast cancer risk and treatment
options to make sure that patients are empowered to make a well-
informed decision. Given the fact that patients’ current preference
for CPM may be driven by misperceptions about contralateral
breast cancer and the risks and benefits of CPM, this strategy, if
widely implemented, might contribute to closing the gap between
patients’ choice for CPM and the more conservative approach that
the guidelines prescribe for patients without high contralateral
breast cancer risk.
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