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Introduction

Despite a notable decline in the incidence of contralateral 
breast cancer in the United States, women are choosing 
to undergo contralateral prophylactic mastectomy (CPM) 
for earlier-stage, lower-risk unilateral breast cancer at an 
increasing rate (1). Although there is no significant survival 
benefit for low to average risk patients who undergo CPM, 
there has been an estimated increase in CPM rates in the 
United States of 139% since 2004 (1). Furthermore, the 
proportion of breast conserving procedures performed for 
treatment of early stage breast cancer has declined, with 
a compensatory rise in the number of patients opting for 
CPM (2). 

In women with early stage breast cancer who have 
undergone a unilateral mastectomy, the risk for contralateral 
breast cancer has been reported to be 4 percent over 10 
years (3). Large population-level studies have demonstrated 

that CPM does not offer an improvement in either breast 
cancer-specific survival or overall survival among women 
with unilateral stage I to III breast cancer (4). Additionally, 
the likelihood of finding an occult breast cancer in the 
CPM specimen that was not detected on imaging is also 
low, estimated to occur 1 to 2 percent of the time (5,6). 
Although there have not been prospective randomized 
studies demonstrating a survival benefit in CPM, there 
is some evidence to suggest an approximate reduction in 
risk of cancer in the contralateral breast by 95 percent (7). 
Along these lines a few studies have shown evidence of 
some survival benefit in younger women (<49 years) and in 
women with estrogen receptor-negative disease (8-10). An 
updated Cochrane Review of 61 studies suggests that while 
CPM reduces the incidence of contralateral breast cancer, 
there is insufficient evidence that CPM improves survival 
among patents and that selection bias in healthier, younger 
women opting for CPM may produce overall survival for 
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these patients (11). 
With shifts towards more aggressive oncologic 

surgical treatment, breast reconstruction rates and trends 
have been impacted as patients who undergo bilateral 
mastectomies have been shown to be more likely to pursue 
breast reconstruction when compared to similar patients 
undergoing unilateral mastectomies (12). Attempts to 
decipher factors influencing this trend toward increasing 
CPM rates and how they relate to breast reconstruction 
have suggested that it seems to be patient-driven ranging 
from fear of recurrence and anxiety to desire for symmetry 
(13-15).

This review article seeks to provide an overview of CPM 
and its implications on breast reconstruction with a focus 
on decisional factors, potential complications, quality of life 
(QOL) implications and the cost to society as a whole. As 
we gain a better understanding of these issues, it is crucial 
that we all engage with patients on the existing evidence to 
facilitate well informed shared decisions for oncologic and 
reconstructive management. 

Factors influencing choice to undergo 
prophylactic contralateral mastectomy 

Decision making for breast cancer treatment can be 
complicated with newly diagnosed patients attempting to 
understand and navigate various surgical options available 
to them (9). The ramifications of these decisions on survival 
and life after treatment are important to consider. Here, we 
discuss specific factors that have been found to be influential 
in decisions made regarding CPM. 

Advances in genetic testing, imaging and oncologic 
management

Key advances in personalized cancer therapy in modern 
medicine have been made, including the development and 
availability of genetic testing for breast cancer-specific 
gene mutations and the increased use of high-definition 
medical imaging such as magnetic resonance imaging 
(MRI) and three-dimensional image software for cancer 
detection purposes. Women with the BRCA1/2 mutation 
for instance, have an increased lifetime risk between 56–
87% of developing breast cancer, as well as an increased 
likelihood of developing a second contralateral or ipsilateral 
primary breast cancer, lending support to the importance 
of precision medicine initiatives to deliver personalized 
curative therapy for patients with specific genetic mutations 

predisposing to pathology (16,17). Several studies have 
demonstrated the distinct benefit CPM can have to mitigate 
the risk of future breast disease burden by 90–97% among 
patients with BRCA mutation (16,17). Of note, about 50% 
of patients with confirmed BRCA mutation in the US opt 
to undergo mastectomy to treat the primary cancer and 
CPM to excise the uninvolved breast tissue (17). Given 
the well-described potential benefit for oncologic risk 
reduction of CPM in such patients, the NCCN guidelines 
and Preventive Service Task Force recommends that CPM 
should be a critical area of discussion for all patients who 
are diagnosed with the BRCA mutation (18). 

Additionally, the increased availability of MRI to patients 
with newly diagnosed breast cancer strongly contributes 
to the receipt of CPM (19-23). Breast MRI is used as an 
additional tool to visualize mammographically occult breast 
lesions and is more sensitive than mammography in detecting 
occult breast lesions in either the affected and/or unaffected 
contralateral breast (24,25). Proponents for its use argue that 
it can lead to a reduction in re-excision surgery and local 
recurrences (26). However, more recent data suggests that 
MRI should not be routinely used before oncologic surgery 
as it can create false positives and does not reduce re-excision 
rates (26). Interestingly, MRI before oncologic breast surgery 
impacts surgical decision in favor of mastectomy over breast 
conserving therapy, and CPM (20,26). While breast MRI is a 
recommendation by the American Cancer Society as a part of 
the surveillance for women with confirmed BRCA mutation, 
when the impact of MRI on mastectomy choice was studied, 
a positive association between the two was observed (19). 
Firstly, Katipamula and colleagues (20) identified a 50% 
increased use of breast MRI with simultaneous rise of CPM 
at their institution; subsequently, Miller and colleagues (21) 
and Sorbero and colleagues (22) also reported increased 
prevalence of women opting for CPM after receiving breast 
MRI for preoperative surgical planning for oncologic breast 
surgery. 

Decisional characteristics

The emotional toll of a breast cancer diagnosis and 
therapeutic journey each patient is faced with continues 
to be a key driver toward increasing rates of CPM and is a 
crucial factor for which clinicians need to be acutely aware 
when discussing therapeutic options with patients and their 
families. Evidence strongly suggests that utilization of CPM 
is largely driven by patient anxiety about the potential for 
experiencing a subsequent breast cancer diagnosis and a 
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desire for peace of mind (Figure 1) (13-15,27). In a recent 
multi-institutional study of young women who underwent 
CPM, the most highly ranked motivating factor driving the 
decision to undergo CPM was a desire to minimize risk of a 
second breast cancer, and nearly all patients surveyed stated 
that this was a very important factor in their decision to 
ultimately undergo CPM (28). 

Studies have shown that levels of anxiety and worry about 
cancer may actually be higher before surgery among women 
who opt for CPM compared to those who do not (29,30). 
Moreover, CPM may have positive effects on psychosocial 
well-being, as anxiety and worry among women who have 
CPM decline to levels similar to women who did not choose 
CPM (30). Additionally, among women with unilateral 
breast cancer and a family history of breast cancer who 
were surveyed 20 years after undergoing CPM, 90% were 
satisfied or very satisfied with their decision to undergo the 
procedure (31), further emphasizing the potential benefits 
of CPM on patient satisfaction and emotional well-being. 

Knowledge about breast cancer also impacts decisions 
made to pursue CPM or unilateral mastectomy. Women 
who are less knowledgeable about breast cancer are 
more likely to be interested in and choose CPM (27,29) 
perhaps because they are unaware of the increased risk in 
complications and/or the relatively low risk of developing 
a contralateral breast cancer and the lack of clear benefit 
in survival. Additionally, when surgeons educate and 

recommend against CPM in patients without clinical 
indications, utilization of CPM is low (15). This highlights 
the importance of engagement by providers in discussions 
with women faced with these decisions to provide 
comprehensive information and to actively engage in shared 
decision-making. 

Sociodemographic determinants 

Adding to the complexity of CPM are the effects of 
sociodemographic factors on patient decisions. Several 
studies have demonstrated that race is significantly 
associated with surgical decision-making, with White 
patients being more likely than non-White patients to 
undergo CPM (2,15,19,32). Although few studies have 
examined reasons for the disparity, Yi and colleagues suggest 
that the difference in CPM utilization between races may be 
due to differences in perceived risks and perceived efficacy 
of CPM (32). These authors found that Black women 
reported lower perceived risks of a contralateral breast 
cancer and viewed CPM as less effective in lowering that 
risk than White women in their study (32). These findings 
are supported by other studies that have shown that White 
women in general are more likely to overestimate the risk of 
developing breast cancer than minority women (33,34). 

Additionally, there is substantial evidence to suggest 
that CPM may be positively associated with increased 

Figure 1 Factors driving patient decision-making toward contralateral prophylactic mastectomy (used with permission from Jagsi R, Hawley 
ST, Griffith KA, et al. Contralateral Prophylactic Mastectomy Decisions in a Population-Based Sample of Patients With Early-Stage Breast 
Cancer. JAMA Surg 2017;152:274-82).
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socioeconomic status and higher education level (14,15,35). 
Reasons for this are unclear but could be related to patients of 
higher socioeconomic status taking greater control in deciding 
on treatment options for their breast cancer as opposed to 
relying on recommendations made by providers. A qualitative 
study on the decision-making process for CPM amongst 
women treated at a single academic center found that 88% 
of women in the study population underwent CPM based on 
patient preference as opposed to physician recommendation. 
Over a quarter of women in the study (29%) admitted to 
making up their minds for CPM prior to the consultation (13).  
Whatever reasons are driving these health disparities in 
CPM, it is important to note that racial minorities, patients 
from lower socioeconomic classes, and patients with less 
education encounter more barriers to healthcare, and 
experience different, often inferior, communication with 
their physicians (32,36-38). 

Disparities exist in the receipt of breast reconstruction 
among all patients—not just those who are considering 
CPM. Importantly, sociodemographic factors such as race, 
use of English as a second language, and lower income 
and insurance status have been found to be associated 
with a lower chance of having a conversation about breast 
reconstruction with a physician or going onto receive post-
mastectomy breast reconstruction (39). As such, there 
must be efforts from the healthcare system and individual 
providers to standardize the discussion surrounding 
CPM and of breast reconstruction overall to each patient, 
regardless of racial, economic or educational background to 
ensure that these disparities do not limit access or adversely 
affect patient outcomes.

Surgeon and center characteristics

Surgeon and center attributes may also impact the receipt 
of CPM. With regards to the individual surgeon, Katz 
and colleagues found that the attending breast surgeon 
explained 20% of the variability in the receipt of CPM after 
controlling for patient factors. In addition, women in their 
analysis were nearly three-times as likely to receive CPM 
if their breast surgeon tended to perform more CPM than 
their peers (40), highlighting the impact of an individual 
surgeon on the decision-making process. Moreover, center 
attributes such as access to immediate breast reconstruction 
has been shown to significantly impact utilization of  
CPM (41), and that discussions with plastic surgeons may 
drive patients towards bilateral versus unilateral surgery 
(41,42). In a qualitative study by Covelli, they suggest 

that the higher utilization of CPM in the US compared to 
Canada may be attributable to the notion that US surgeons 
discuss reconstructive options early in the consultation 
process per legislative guidelines, but that Canadian 
surgeons only discuss reconstruction when patients were 
considering mastectomy (41). 

However, new data from a survey of plastic surgeons in 
two large metropolitan areas of the United States, suggests 
that patients (not plastic surgeons) initiate most (82.8%) of 
the discussions regarding CPM during consultations with 
women with unilateral breast cancer and no increased risk 
for contralateral breast cancer. Moreover, the study found 
that plastic surgeons although not driving the conversation, 
do not generally discourage patients from considering CPM 
even if it is not medically indicated given their low risk for 
contralateral breast disease (43). These findings provide 
important insights suggesting that although consultations 
with plastic surgeons may be a factor in CPM utilization as 
previous studies have shown, that it is unlikely that plastic 
surgeons are encouraging patients to undergo bilateral 
breast surgery when it would otherwise not be medically 
indicated. This also suggests that plastic surgeons are not 
discouraging CPM, but are honoring and respecting their 
patients’ decisions in pursuing CPM and bilateral breast 
reconstruction. What remains clear is that plastic and 
reconstructive surgeons can play pivotal roles in the shared 
decision-making process with patients and should be well-
informed about the issues surrounding CPM.

Breast reconstruction and CPM

A significant factor in an individual patient’s desire to pursue 
CPM and affecting the overall higher utilization rates of 
CPM on a population level is breast reconstruction (19,32). 
There are several considerations that are important to 
highlight when addressing the topic of breast reconstruction 
and CPM such as complication data, desire for symmetry 
and improved aesthetics, and patient-reported outcomes 
such as satisfaction and breast-related QOL.

Morbidity associated with CPM and breast reconstruction 

Major downsides to CPM are the potential for higher 
complication rates associated with bilateral surgery 
and a longer recovery time (35,44-46). A single-center, 
retrospective study by Miller and colleagues demonstrated 
that patients undergoing CPM were 2.7 times more likely 
to be readmitted or require additional interventions than 
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those who did not (46). In a large multicenter, prospective 
study evaluating outcomes of women with unilateral breast 
cancer who underwent unilateral versus bilateral mastectomy 
with reconstruction, Momoh and colleagues found that 
regardless of reconstruction type (i.e., implant-based versus 
autologous) that women with bilateral reconstructions had 
significantly greater complication rates than women who 
opted for unilateral reconstruction (Figure 2). Additionally, 
after controlling for patient and demographic factors, their 
analysis also demonstrated that CPM was independently 
associated in the development of complications after  
surgery (35), which has also been corroborated by other 
studies (44-46).

Although higher complication rates are frequently 
cited as problematic with CPM (15,23,35), a few studies 
have suggested otherwise (44,47,48), which may be due 
to limitations in study design and follow-up. Recently, a 
single center, retrospective analysis showed no difference 
in complication risk between women who underwent 
unilateral or bilateral mastectomy with immediate breast 
reconstruction (48). As this study draws from experience 
at a single institution, it is possible that these results may 
not be generalizable to other patients treated at different 
centers across the US. Additionally, according to a NSQIP 
analysis of 30-day complications, there were no differences 
in surgical site infections, prostheses failure or medical 
complications between women who underwent unilateral 
or bilateral mastectomy with reconstruction (44). It is 
prudent to consider however, that 30-day follow-up may 

not be adequate to fully assess complications of breast 
reconstruction as late complications are not atypical (49,50). 
Another population-level study by Billig and colleagues 
did not reveal a significant difference in complication rates 
at 30-days and 18 months after surgery between unilateral 
versus CPM, although the authors cite the difficulty of 
assessing complications after breast reconstruction using 
billing codes in administrative claims databases like the one 
that was used in their analysis (47). 

Patient reported outcomes

Patient-centered data are arguably the most important 
metric when evaluating breast reconstruction outcomes as 
it can be a very personal and intimate process (51). Across 
all patients undergoing breast reconstruction for cancer 
and prophylactic reasons, bilateral reconstruction seems to 
offer an advantage in satisfaction with breast as compared to 
unilateral reconstruction, likely reflecting an ability to control 
for symmetry in bilateral reconstructions (51). Similarly, 
when specifically evaluating patient-reported outcomes after 
breast reconstruction between women who choose CPM 
and those who do not, there seems to be a positive effect of 
CPM on satisfaction as well (52), and an effect of type of 
reconstruction (i.e., implant-based versus autologous) (35). 

After surveying thousands of volunteers recruited 
from the Army of Women undergoing all different types 
of reconstruction after unilateral and CPM, Hwang and 
colleagues demonstrated that CPM was associated with 

Figure 2 Postoperative complication rate following unilateral and bilateral implant-based and autologous breast reconstruction (used with 
permission from Momoh AO, Cohen WA, Kidwell KM, et al. Tradeoffs Associated With Contralateral Prophylactic Mastectomy in Women 
Choosing Breast Reconstruction: Results of a Prospective Multicenter Cohort. Ann Surg 2017;266:158-64).
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higher satisfaction with breasts but at the cost of lower 
physical well-being and psychosocial well-being than non-
CPM patients (52). Importantly, reconstructive type was not 
controlled for in their analysis and seems to be important in 
patient-reported outcomes after CPM. Among patients with 
unilateral breast cancer, patients who underwent unilateral 
implant-based reconstruction were significantly less 
satisfied with their breasts compared to women who opted 
for CPM and bilateral reconstruction. However, in women 
undergoing autologous breast reconstruction, there was no 
difference in satisfaction or breast-related QOL between 
those with CPM versus those with unilateral mastectomy 
and reconstruction, emphasizing the impact of procedure 
type of these outcomes (35). 

The negative impact of implant-based reconstruction on 
patient-reported outcomes after unilateral versus bilateral 
breast reconstruction is likely attributed to the difficulty in 
obtaining symmetry between a breast reconstructed with an 
implant and a native contralateral breast. These challenges 
in obtaining symmetry or accounting for ptosis of the 
native breast compared to the reconstructed breast may 
underlie the decisions for women to opt for CPM instead of 
procedures for symmetry such as a reduction or mastopexy 
of the contralateral native breast (35,53). 

Women who undergo unilateral mastectomy obtain 
superior aesthetic results  with autologous versus 
implant-based techniques (53). Several studies have also 
demonstrated that patients who elect for autologous 
reconstructive techniques report higher levels of satisfaction 
with their breasts and improvements in breast-related 
QOL compared to their pre-operative baseline scores 
(35,51). Taken together, experts argue that a possible 
solution for the perceived overutilization of CPM among 
patients with low-risk breast cancer may be to advocate 
for autologous reconstruction among patients undergoing 
unilateral mastectomy as this could minimize complications 
(by performing unilateral versus bilateral surgery) while 
leveraging the benefits of improved satisfaction and well-
being seen with bilateral reconstructions (35). Importantly, 
patients faced with the decision of whether or not to pursue 
CPM and elect for reconstruction should be informed that 
reconstructive type matters. These nuanced discussions 
with women faced with the decision to pursue CPM or not 
emphasize the importance of plastic surgeons in patient 
education and active engagement in the shared decision-
making process. 

Despite added operative time, longer recovery and higher 
complication rates from bilateral versus unilateral breast 

surgery, women continue to opt for CPM with reconstruction. 
This likely reflects that women are willing to accept the 
potential tradeoffs for the perceived benefits of CPM including 
(but not limited to) improved satisfaction and QOL.

Financial considerations of CPM

In addition to the oncologic data lacking support for substantial 
benefit of CPM for patient disease-free survival, discrepancies 
regarding financial implications have argued against low-to-
average-risk women undergoing CPM. Some studies have 
demonstrated higher healthcare costs of CPM in average-
risk women in the short-term (54,55); reasons for the increase 
in short-term costs include the higher likelihood of patients 
who undergo CPM to also undergo bilateral reconstruction, 
further emphasizing the importance of plastic surgeons to 
remain at the forefront of these advocacy discussions. In 
contrast, another study analyzing cost-effectiveness of CPM 
compared to routine surveillance demonstrated favorable 
economic outcomes for CPM in average-risk women younger 
than 70 years of age (56). Cost effectiveness took into account 
quality of life differences between CPM and surveillance 
patients. CPM represents a surgical procedure warranting 
close evaluation with a focus on resource utilization given 
the controversy that surrounds its widespread application. In 
the current landscape of the US, healthcare quality is often 
equated to increased value with decreasing financial burden. 
Accordingly policymakers tend to advocate for improving 
overall healthcare by either decreasing cost and/or improving 
outcomes (57). This has led to an increasing emphasis on 
quality outcomes driving healthcare reimbursement models, 
thus encouraging a system to evolve to incentivizing better 
outcomes at a more affordable rate. 

Although healthcare costs associated with CPM with 
reconstruction is most costly, the increased monetary cost 
of CPM may be offset by patient satisfaction and QOL (47). 
Moreover, in the current climate of healthcare utilization 
and move towards bundled payments, it will be imperative 
to justify the added healthcare costs associated with CPM 
by highlighting the improvements in patient satisfaction 
and well-being in order to ensure that this option remains a 
feasible option to all breast cancer patients who are making 
well informed decisions.

Shared decision-making and patient education

Shared decision-making is a collaborative process between 
a patient and their clinician to discuss options available to 
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them using evidence-based, patient-centered data all while 
accounting for patient preferences (58). Plastic surgeons, 
although critical in these discussions, seem to take a more 
passive role in these discussions with patients about CPM, 
based on recent survey data (43). Given the complex 
considerations of CPM and subsequent breast reconstruction 
such as the impact of procedure type, increased risk of 
complications and potential for improvements in satisfaction 
and QOL, it is imperative that plastic surgeons take a more 
active role and engage in the shared decision-making process 
with patients considering CPM. 

Understanding that patient education regarding 
overall breast cancer management and specifically CPM 
is relatively low, and that patient decisions about CPM 
are largely affected by knowledge of the issue (27), 
substantial opportunities for patient education exist. These 
opportunities are prime for clinicians and researchers not 
only to educate individual patients, but also the public, 
regarding breast cancer pathology, reconstructive options, 
and expected outcomes of CPM and breast reconstruction 
with the goal of optimizing the care we deliver to all 
patients faced with this complex decision.
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