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Abstract: There has been an increasing trend in the use of contralateral prophylactic mastectomy 

(CPM) in the United States among women diagnosed with unilateral breast cancer, particularly 

young women. Approximately one-third of women ,40 years old are undergoing CPM in the US. 

Most studies have shown that the CPM trend is mainly patient-driven, which reflects a changing 

environment for newly diagnosed breast cancer patients. The most common reason that women 

choose CPM is based on misperceptions about CPM’s effect on survival and overestimation of their 

contralateral breast cancer (CBC) risk. No prospective studies have shown survival benefit to CPM, 

and the CBC rate for most women is low at 10 years. Fear of recurrence is also a big driver of 

CPM decisions. Nonetheless, studies have shown that women are mostly satisfied with undergoing 

CPM, but complications and subsequent surgeries with reconstruction have been associated with 

dissatisfaction with CPM. Studies on surgeon’s perspectives on CPM are sparse but show that the 

most common reasons surgeons discuss CPM with patients is because of a suspicious family history 

or for a patient who is a confirmed BRCA mutation carrier. Studies on the cost–effectiveness of 

CPM have been conflicting and are highly dependent on patient’s quality of life after CPM. Most 

recent guidelines for CPM are contradictory. Future areas of research include the development of 

interventions to better inform patients about CPM, modification of the guidelines to form a more 

consistent statement, longer term studies on CBC risk and CPM’s effect on survival, and prospec-

tive studies that track the psychosocial effects of CPM on body image and sexuality.

Keywords: contralateral breast cancer, surgical decision making

Introduction
In 1991, the National Institutes of Health published a consensus statement1 that stated 

that breast conservation surgery (BCS) was “preferable” for early-stage breast cancer 

because it provided equivalent survival to mastectomy.2–8 Shortly after this statement, 

the rate of BCS increased.9 However, over the past decade, we have witnessed a shift 

back toward mastectomies, particularly contralateral prophylactic mastectomy (CPM). 

This trend has surfaced despite the absence of randomized trials for CPM and any 

official consensus statement endorsing CPM. Most studies show that the CPM trend 

is patient driven, reflecting a changing environment for newly diagnosed patients, 

where patients have increased exposure to breast cancer through the media and patient 

advocacy groups and patient’s access to many different sources of information has 

increased. Patients are taking more proactive roles in treatment decisions and seeking 

more opinions, not only from doctors but also from friends, family, and other breast 

cancer survivors.10 Moreover, improved access to reconstructive surgery,11 improved 

reconstructive techniques, and better mastectomy techniques, like nipple-sparing 

mastectomy, have also influenced patient’s decision making. Additionally, physicians 

are now ordering more preoperative diagnostic tests and consultations to provide 
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more information for patients to make a surgical decision, 

and these additional efforts have been associated with more 

mastectomy procedures.12,13 All of these factors have drasti-

cally changed the surgical decision-making process from 

where it was more than a decade ago.

In this article, we review trends in CPM over the past 

10–15 years and factors associated with these trends. We 

also examine recent literature on CPM and survival and 

contralateral breast cancer (CBC) risk. Next, we discuss 

current perspectives on CPM from the patient, physician, 

and “system” points of view. We explore patient motivations 

for choosing CPM, patient satisfaction and quality of life 

(QOL) with CPM, and knowledge about how CPM affects 

outcomes. Surgeons’ perspectives on CPM, its utility, and 

their knowledge level regarding CPM are presented. We 

also examine the impact of CPM on health care costs and 

delivery. Finally, we discuss how to counsel patients on 

CPM, the “pros and cons” of CPM, and areas where future 

research is needed for the field.

Trends in CPM
In 2007 and 2009, two Surveillance Epidemiology End 

Results (SEER) studies reported that the rate of CPM had 

increased 148% and 150% among all patients for noninva-

sive and invasive cancer, respectively.14,15 When patients 

undergoing mastectomy were examined, there was a 188% 

and 162% increase, respectively. These two studies were 

the first in a string of studies examining the increasing CPM 

rate across the US (Table 1).11,14–20 In 2010, a report from the 

National Cancer Data Base (NCDB) showed an increase in 

CPM from 0.4% in 1998 to 4.7% in 2007.16 A 2011 study 

from Memorial Sloan Kettering reported that 6.7% mastec-

tomy patients underwent CPM in 1997, which increased to 

24.2% in 2005.11 These studies and others show increasing 

CPM across all stages, different areas of the country, all ages, 

insurance types, and facility types.11,14–17,21 Certain character-

istics were similar across all studies. CPM rates are highest 

among Caucasians, and patients with higher socioeconomic 

status, with private insurance, and treated at high-volume 

centers.14–16 Even a recent study of males showed an increase 

in CPM, and this trend was also associated with white race, 

young age, and private insurance.22 Race and socioeconomic 

status also play a role in CPM; CPM is twice as common in 

Caucasians than other races23 despite adjusting for socioeco-

nomic factors. Patient age has consistently been shown to 

be the strongest factor associated with the increasing CPM 

rate. An NCDB study showed that CPM rates in 2011 were 

9.7% among all age groups, but this percentage increased to 

26% among those younger than 45 years.20 In a study of the 

California Cancer Registry,19 .30% of women ,40 years 

old underwent CPM in 2011. However, this increasing trend 

for CPM has not been as evident in other countries. An article 

focused on Europe24 did not show an increase in European 

CPM rates; however, one article reported that CPM rates in 

Britain have been increasing.25 These findings underscore 

how cultural perceptions about CPM can have a profound 

effect on treatment preferences. Indeed, a study of BRCA 

carriers, the highest risk cohort for CBC, showed wide vari-

ability in bilateral prophylactic mastectomy for prevention 

of cancer; 2.7% of BRCA carriers in Poland had a bilateral 

prophylactic mastectomy compared to 36% in the US.26

There are many external factors that could influence a 

woman’s decision to undergo CPM. Newly diagnosed patients 

more often undergo multiple preoperative diagnostic tests. A 

study from the Mayo Clinic12 showed that magnetic resonance 

imaging (MRI) use increased from 10% in 2003 to 23% in 

Table 1 Studies examining trends in CPM in the US

Study Year published Study period Percentage increase 
in CPM of all patients 
over the study period

Percentage increase 
in CPM of all 
mastectomy patients 
over the study period

Data source

Tuttle et al14 
(invasive cancer)

2007 1998–2003 2.7 6.8 SEER

Tuttle et al15 (DCIS) 2009 1998–2005 3.1 12.0 SEER
Jones et al17 2009 1998–2007 NA 9.6 Ohio state-NCCN network
Yao et al16 2010 1998–2007 4.3 NA NCDB
King et al11 2011 1997–2005 NA 17.5 MSKCC single institution
Pesce et al20 2014 2003–2010 5.6 NA NCDB
Kurian et al19 2014 1998–2011 10.3 NA California Cancer Registry
Kummerow et al18 2015 1998–2011 9.3 24.3
Abbreviations: CPM, contralateral prophylactic mastectomy; SEER, Surveillance Epidemiology End Results; DCIS, ductal carcinoma in situ; NA, not available; NCDB, 
National Cancer Data Base; NCCN, National Comprehensive Cancer Network; MSKCC, Memorial Sloan Kettering Cancer Center.
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2006 and MRI was an independent mastectomy predictor. 

Likewise, another study showed MRI use increased from 

4.1% in 1998 to 23.7% in 2005 and women who underwent 

MRI were twice as likely to undergo CPM.27 Similarly, 

genetic testing has become more prevalent and has been 

shown to be associated with increasing CPM rates.28,29 One 

study showed that despite negative testing, 58% of patients 

underwent CPM.28 Access to breast reconstructive surgery 

has also increased29 and been shown to influence CPM rates. 

A recent SEER study30 reported that the proportion of CPM 

patients who underwent reconstruction increased from 19% 

in 2000 to 46% in 2010. Reconstructive surgery is an inde-

pendent predictor of CPM,11,21,30 with one study showing 

that reconstruction patients had over two times the risk of 

CPM.30 Finally, patients have access to more varied sources 

of information than a decade ago. Over 50% of patients use 

the internet regularly before seeing their doctor.31 Patients may 

pursue other sources of information besides their physician for 

advice. A study from Canada reported that the most influential 

information source in choosing CPM was personal experi-

ence with family or friends who have “lived with cancer”.10 

It is clear that the decision-making process for CPM is very 

complex and is influenced by multiple different factors. Some 

factors play a larger role than others, and patients will weigh 

certain factors more than others when making their decision. 

Physicians will need to learn how to navigate patients through 

this ever-changing decision-making process.

CPM’s effects on patient outcomes: 
survival and CBC risk
Multiple single- and multi-institution studies published over 

the past 10–15 years in the US have examined CPM’s effect 

on overall and disease-free survival, but results are conflicting 

and complicated by the fact that none are prospective random-

ized studies (Table 2).19,32–39 It is unlikely that a randomized 

trial of CPM versus unilateral mastectomy (UM) or lumpec-

tomy will be done in the near future. A Cochrane analysis pub-

lished in 2009 concluded that CPM did not provide a survival 

benefit.40 Four single-32,35,39,41 and three multi-institution33,34,38 

studies demonstrated a disease-free survival benefit for CPM, 

while two single-35,42 and three multi-institution33,37,38 studies 

showed an overall survival benefit. Since these studies are 

retrospective, selection bias could account for the reported 

survival benefit. An NCDB study showed that the unadjusted 

hazard ratio for death was 0.55 for CPM, but when adjust-

ing for patient, tumor, and facility factors, the hazard ratio 

increased to 0.88, which translated to an absolute survival 

benefit of only 2%.37 A recent SEER study38 showed that 

when CBC cases were removed from the analysis, it had little 

impact on CPM’s survival benefit, which shows that CBC has 

Table 2 Single- and multi-institution studies examining disease-free and overall survival in patients undergoing CPM

Study Year 
published

No of CPM 
patients 

Data source DFS/DSS (adjusted) OS (adjusted) Follow-up

Peralta et al32 2000 64 Retrospective, 
single institution

DFS: 71% CPM vs 53% 
control (P=0.06)

64% CPM vs 48% control 
(P=0.26)

Mean: 
6.8 years

Herrinton et al33 2005 1,072 Cancer Research 
Network, Kaiser 
Permanente

DSS: HR =0.57 
(95% CI, 0.45–0.72)

All-cause mortality: 
HR =0.60 
(95% CI, 0.50–0.72)

Median: 
5.7 years

Bedrosian et al34 2010 8,900 SEER DSS: HR =0.63 
(95% CI, 0.57–0.69)

NA Median: 
47 months

Brewster et al35 2012 532 Retrospective, 
single institution

DFS: HR =0.75 
(95% CI, 0.59–0.97)

OS: HR =0.74 
(95% CI, 0.56–0.99)

Median: 
4.5 years

Boughey et al39 2010 385 Retrospective, 
single institution

DFS: HR =0.67 
(95% CI, 0.54–0.84)

OS: HR =0.77 
(95% CI, 0.60–0.98)

Median: 
17.3 years

Chung et al36 2012 177 Retrospective, 
single institution

No difference in DFS 
between UM and bilateral 
mastectomy (P=0.081)

No difference in OS 
between UM and bilateral 
mastectomy (P=0.42)

Median: 
61 months

Yao et al37 2013 14,994 NCDB NA OS: HR =0.88 
(95% CI, 0.83–0.93)

Median: 
5 years

Kruper et al38 2014 26,526 SEER DSS: HR =0.83 
(95% CI, 0.77–0.90)

OS: HR =0.77 
(95% CI, 0.73–0.82)

NA

Kurian et al19 2014 11,692 California 
Cancer Registry

NA OS: HR =1.02 
(95% CI, 0.94–1.11)

Median: 
89.1 months

Abbreviations: CPM, contralateral prophylactic mastectomy; DFS, disease-free survival; DSS, disease-specific survival; OS, overall survival; UM, unilateral mastectomy; HR, 
hazard ratio; CI, confidence interval; SEER, Surveillance Epidemiology End Results; NA, not available; NCDB, National Cancer Data Base.
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little to do with survival. Patients who undergo CPM may be 

more healthy, more compliant with their treatment regimens, 

and have access to more advanced treatments than patients 

who do not undergo CPM.

CPM can only provide a survival benefit if it is preventing 

a more lethal cancer than the primary tumor. Although many 

studies have shown that CBCs tend to have more favorable 

tumor characteristics, studies have shown that patients who 

develop CBCs in a short interval from their primary cancer 

have worse survival than those who develop a CBC at a longer 

interval.43–47 Patients who had worse survival with CBC were 

young patients, patients with large tumors, and node-positive 

patients.44–46 It is not clear if the reported worse survival is 

because these CBCs represent aggressive biology of the 

primary tumor, distant metastatic disease, or perhaps just 

older, inferior systemic treatments. Studies have also exam-

ined how CPM affects survival in those patient cohorts who 

are at higher risk for CBC. BRCA mutation carriers derive 

survival benefit from CPM,48 which is understandable given 

the high CBC risk for BRCA carriers.49–51 CBC risk for other 

gene mutation carriers who have breast cancer is not well 

studied with the exception of (CHEK2) 1100delC mutation 

carriers.52,53 A SEER study showed that women ,50 years 

old with estrogen receptor (ER)-negative tumors had better 

breast cancer specific survival then older patients with ER 

positive tumors presumably because some of these patients 

could have been BRCA mutation carriers.34 However, other 

studies have not shown survival benefit for ER-negative 

patients.54,55 Patients with family history of breast cancer 

have a higher CBC risk, but a recent meta-analysis of CPM 

survival studies showed no survival advantage to those 

with suspicious family history.56 Further study is needed to 

determine which patients are really at high risk of CBC and 

whether these patients would really benefit from CPM at the 

time of their primary tumor.

CPM’s effect on CBC risk is less controversial. CPM 

will reduce the risk of CBC effectively, but a small risk of 

cancer still exists on the prophylactic side.57 Many women 

choose CPM to reduce their risk of a contralateral cancer,58 

but they often overestimate their CBC risk.59 The CBC risk 

for average risk women is low. Population-based studies 

and clinical trials (Table 3)33,60–68 that track CBC rates have 

Table 3 Studies examining CBC rates

Study Publication year Data source Follow-up CBC risk

Soerjomataram et al60 2005 Eindhoven Cancer Registry 4.9 years SIR 3.5 (CI, 3.2–3.8)
Gao et al61 2003 SEER 5 years 3.0%

10 years 6.1%
15 years 9.1%
20 years 12%

Herrinton et al33 2005 Cancer Research 
Network, Kaiser 
Permanente

5.7 years 2.7%

Cuzick et al62 2010 ATAC trial 5 years 1%–1.8%
10 years 3.2% Armidex arm

4.9% Tamoxifen arm
Nichols et al63 2011 SEER 10 years 0.26 per 100/year (50-year-old ER positive)

0.45 per 100/year (50-year-old ER negative)
Perez et al64 2011 Herceptin trials 4 years 0.5%–1.0% control arm

NCCTG N9831 and 
NSABP B31

0.7%–0.9% Herceptin arm

Wapnir et al65 2011 NSABP B17/B24 15 years 10% lumpectomy
10.2%–10.8% lumpectomy/XRT
7.3% lumpectomy + Tamoxifen

Reiner et al66 2013 WECARE 10 years 4.6%–15.6% depending on family history
Non-BRCA carriers with 
family history

Pilewskie et al67 2014 Single institution 8 years 3.5% MRI
MKSCC 5.1% no MRI

McCormick et al68 2015 RTOG 9804 7 years 4.8% Tamoxifen + observation
DCIS patients 3.9% Tamoxifen + radiation

Abbreviations: CBC, contralateral breast cancer; SIR, standardized incidence ratio; CI, confidence interval; SEER, Surveillance Epidemiology End Results; ATAC, Arimidex, 
Tamoxifen, Alone or in Combination Trial; ER, estrogen receptor; NCCTG, North Central Cancer Treatment Group; NSABP, National Surgical Adjuvant Bowel and Breast 
Project; XRT, radiotherapy; WECARE, Women’s Environmental Cancer and Radiation Epidemiology Study; MRI, magnetic resonance imaging; MSKCC, Memorial Sloan 
Kettering Cancer Center; RTOG, Radiation Therapy Oncology Group; DCIS, ductal carcinoma in situ.
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shown that the CBC risk at 10 years is #5%. An Early Breast 

Cancer Trialists’ Collaborative Group overview quotes 0.4% 

and 0.5% annual risk of CBC for ER-positive and -negative 

patients, respectively.69 This translates into an ~5% risk at 

5 years and 10% at 10 years. However, the overview encom-

passes older clinical trials and, in fact, a SEER study from 

2009 showed that CBC rates have been dropping 3%/year, 

likely secondary to the use of hormonal therapy.63 CBC rates 

for higher risk subgroups have been studied. A Women’s 

Environmental Cancer and Radiation Epidemiology66 study 

showed that a 30-year-old women with a first-degree relative 

with breast cancer has a CBC risk at 10 years of 14.7%, but 

this risk decreases to 6.7% for women in their fifties. An 

SEER study63 reported that the 10-year CBC risk for a woman 

25–29 years old with an ER-negative tumor is 1.26 per 100/

year compared to 0.45 per 100/year for an ER-positive tumor. 

In contrast, the 10-year risk for a 50-year-old women with an 

ER-negative tumor is 0.45 per 100/year compared to 0.26 per 

100/year for an ER-positive tumor. These data demonstrate a 

differential risk for CBC according to patient age, ER status, 

and family history. Future studies are needed to determine 

how CBC risk varies according to these risk factors, but this 

will be challenging, given that many national databases do 

not contain CBC information and the long follow-up needed 

to study CBC risk.

Patient perspectives on CPM
Patient motivations for choosing CPM
Changes in the external environment have no doubt influ-

enced patient’s decisions to pursue CPM. In fact, studies have 

shown that patients most often bring up CPM rather than 

their doctor.10,70 The most common reasons to choose CPM 

revolve around survival and risk of a second breast cancer. 

In a multi-institution study of 123 young women, “desire to 

lower the chance of getting cancer in the other breast” was 

ranked as the most important reason women chose CPM, with 

98% of women stating it was extremely or very important 

in their decision to undergo CPM.58 The third most com-

mon reason was to “improve survival”, with 94% stating it 

was extremely or very important; desire to prevent cancer 

from spreading to other parts of the body was the fourth 

most common reason, with 85% stating it was extremely 

or very important. In a single-institution study of 191 CPM 

patients, “fear of recurrence” was the top reason influencing 

women to elect CPM.71 Another retrospective survey study 

showed that the most common reason women underwent 

CPM was “worry about getting another breast cancer”.72 

In a study that surveyed women who were felt to be BCS 

candidates but chose mastectomy, “reduced recurrence” and 

“improved survival” were the two top reasons to undergo a 

mastectomy.73 In a Canadian study of 29 mastectomy patients 

who underwent semi-structured interviews, “taking control of 

the cancer” was the “dominant theme”, and most patients felt 

that removing both breasts would give them a better survival 

rate.10 Interestingly, all 29 of these patients recalled their 

surgeon telling them that survival was equivalent between 

the surgical procedures. Clearly, concern about cancer out-

come dominates motivation to choose CPM. Many patients 

have high levels of preoperative “cancer worry” and fear of 

recurrence.58,74 Patients describe being in a state of “shock and 

panic” after diagnosis.10 Cancer worry has been associated 

with CPM interest and the performance of CPM.74 Anxiety 

and worry are also likely a cause of cognitive dissonance; 

women choosing CPM to improve survival often correctly 

answer questions regarding the lack of CPM’s association 

with recurrence and survival.58 Less common reasons to 

choose CPM include avoiding screening mammograms and 

biopsies that may follow and family history.58,71,72 In the 

study of young women who had undergone CPM, “worry 

that screening would not find cancer in the other breast” 

was extremely or very important to 49% of participants, and 

family history was extremely or very important to 37% of 

participants. Cosmesis concerns also drive decision making. 

Symmetry concerns were extremely or very important to 

57% of participants in the young women study,58 and 59% 

of women in another study stated that reconstructive surgery 

availability influenced their decision.71 Indeed, a single-

institution study reported that immediate breast reconstruc-

tion was performed in 87% of patients undergoing CPM 

compared to 51% of patients undergoing UM.11 Friends, 

family, and spouses also influence patients,10,71 particularly 

if one of these individuals has been through breast cancer 

or other cancers.

Although more women are undergoing CPM than 

10 years ago, many more consider CPM as a surgical choice 

in the preoperative setting. An SEER study showed that 

roughly 19% of women considered CPM, but “worry about 

cancer recurrence” was significantly higher among those 

who actually underwent CPM.29 A prospective study of 

117 patients found that 50% of women were moderately or 

strongly interested in CPM prior to surgery. This preference 

for CPM was associated with higher levels of cancer worry, 

young age, and low knowledge about breast cancer74 but after 

adjusting for patient factors, preference for CPM was only 

associated with high cancer worry. These studies highlight 

the important role that anxiety plays in decision making.
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Patient satisfaction and QOL with CPM
Most studies have shown that women are generally satisfied 

with their decision to undergo CPM. Satisfaction rates with 

CPM range from 80% to 97%, and the same percentage 

would have chosen CPM again if given the choice.42,58,71,72 

In one study, patients who had undergone UM stated they 

would not have undergone this procedure if they could 

choose again; 67% stated that they would have preferred in 

retrospect to undergo CPM.72 A large retrospective study 

was conducted on patients with breast cancer history who 

underwent CPM between 1966 and 1993 and asked patients 

about satisfaction with the procedure, body appearance, 

sexual relationships, and overall emotional stability.75 With 

10 years of median follow-up, 83% reported they were sat-

isfied with their surgery. However, some women do report 

dissatisfaction with CPM related to reconstructive procedures 

or unexpected subsequent procedures; 33% reported that 

CPM had a negative effect on body appearance.75 Decreased 

satisfaction with CPM was associated with reconstruction 

type, complications, mastectomy type, and overall stress. 

A report with longer follow-up on the same cohort of patients 

showed that 92% of patients were satisfied with their deci-

sion to undergo CPM but that body appearance, feelings of 

femininity, and sexual relationships were negatively affected 

in 23%–31% of patients.76 A recent report also showed that 

nearly 40% of those who had reconstruction had at least one 

unplanned reoperation.42 Reoperation was associated with 

lower satisfaction with CPM, lower likelihood of undergoing 

reconstruction again, and lower likelihood of choosing CPM. 

In a more recent study on young women, ~30% reported 

that surgical outcomes were worse than expected, especially 

regarding chest wall numbness and the need for multiple 

procedures.58 Interestingly, in 1999, Montgomery  et  al77 

reported that only 6% women undergoing CPM regretted 

their decision. Forty percent cited poor cosmetic results as 

to why they regretted choosing CPM, and 22% cited lack of 

education regarding alternatives or CPM efficacy.77 A more 

recent study utilizing the Breast Q assessed satisfaction with 

breast appearance and outcomes between CPM and UM 

patients with implant reconstruction.78 The study reported 

that CPM was an independent predictor of satisfaction with 

the breasts but not breast reconstruction outcome satisfaction. 

One prospective study conducted in Sweden showed that 

QOL, anxiety, depression, and sexuality were no different 

before and after CPM but that ~50% of women reported at 

least one body image problem postoperatively.79

Retrospective studies have shown that QOL is similar 

between CPM and non-CPM patients. One retrospective 

study assessed 519 women from six health care delivery 

systems who had undergone CPM between 1979 and 1999. 

This study showed no difference in QOL between patients 

with and without CPM.80 Less contentment with QOL was 

associated with poor health perception overall, not the 

decision to undergo CPM.80 A similar study in patients at 

increased risk for breast cancer who had undergone bilateral 

prophylactic mastectomy81 showed the same results; bilateral 

prophylactic mastectomy was not associated with better 

psychosocial outcome.

Patient knowledge about CPM
Patients often lack knowledge about their CBC risk and how 

CPM affects their outcomes. Studies have shown that patients’ 

lack of knowledge regarding CPM has been associated with 

preoperative CPM interest.74 Women often choose CPM to 

decrease CBC risk, but women often overestimate their CBC 

risk.58,59 In a preoperative survey study, patients estimated 

CBC risk at 31.4% over a 10-year period.59 Interestingly, the 

perceived CBC risk was not different between CPM, UM, 

and BCS patients.59 Patients often have the misperception 

that CPM will eliminate risk of any type of breast cancer 

recurrence.58 Seventy-three percent of women in one study 

stated that there was no difference in survival between surgical 

options, but of the 27% who felt there was a difference, ~60% 

felt that BM patients would live longest.58 Qualitative inter-

views with breast cancer patients revealed that women often 

felt that CPM would “insure a better survival”.10 These mis-

perceptions are the primary drivers behind CPM.

Surgeon perspectives about CPM
There are little data in the literature on physician’s CPM 

knowledge and perceptions. One Australian study70 reported 

that surgeon age and sex were not related to CPM rates, con-

trasting another study that showed higher CPM rates among 

female surgeons.82 Most physicians report that patient moti-

vations drive the decision to undergo CPM, with surgeons 

discussing it with patients only 5%–20% of the time.70 This 

is consistent with the patient perspective; in Rosenberg’s 

study, 36% of noncarriers discussed reasons for CPM, and 

only 15% said that their physician discussed the downsides 

of CPM. More importantly, only 33% of patients stated that 

their physician talked about CBC.58 In the Australian study, 

surgeons stated that “fear and anxiety” was the most common 

reason women requested a CPM.70 When asked when they 

would recommend a CPM, surgeons stated BRCA carrier 

status and strong family history were the most common 

reasons with patient initiative as the third most common.
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Similar to patients, some physicians lack knowledge about 

CPM.83 A survey study of the American Society of Breast 

Surgeons showed that ~40% of surgeons had “low knowledge” 

about CPM, particularly about CBC risk in certain patient 

subgroups. Understanding physician’s knowledge base and 

perceptions is crucial to understanding how physicians inform 

their patients and what influence they have on a patient’s deci-

sion to undergo CPM. Indeed, Rosenberg’s study showed that 

physicians were the most important source of information and 

have an enormous influence on patient decision making.58

In a subsequent study of the American Society of Breast 

Surgeons survey, we have shown that 57% of surgeons have 

experienced “discomfort” in performing CPM sometime in 

their career (unpublished data). Future studies of this dataset 

will enable us to learn reasons why surgeons are uncomfort-

able performing CPM and what interventions, if any, would 

surgeons like to increase their comfort level.

Impact of CPM on the health care 
system
CPM’s effect on operative complications, 
delays in treatment, and cost
Although CPM is an individual choice, its costs and impact on 

the “system” can be substantial, since there are risks associated 

with CPM. CPM has been shown to delay adjuvant treatments 

and delay time to surgical resection.84 These delays could be 

significant given that some studies have shown adverse out-

comes in certain patient cohorts.85 Delays could also impact 

certain quality measures such as timeliness of care and time 

to the operating room. Several studies have shown that the 

risk of operative complications is higher with CPM, and in 

several studies, this risk was double that of UM.86–88 In one 

single-institution study of 600 patients, 40% of CPM patients 

had complications compared to 28% of UM patients. Patients 

who had CPM were 1.5 times more likely to have any compli-

cation than UM patients when adjusting for multiple factors 

and 2.7 times more likely to have a major complication. The 

most common minor complication was infection requiring 

antibiotics, and the most common major complication was 

implant or tissue expander removal.87 Similar to another 

single-institution study, the complications occurred approxi-

mately equally between the prophylactic and index breast.86,87 

Likewise, the risk of complications in another retrospective 

review performed at two institutions showed that each breast 

incurred the same percentage of complications, roughly 20%, 

and the risk of complications in both breasts was 11%.86 In a 

National Surgical Quality Improvement Program study, the 

overall 30-day complication rate and wound infection rate 

were twice as high in BM patients as UM patients for those 

not undergoing reconstruction.88 In another National Surgi-

cal Quality Improvement Program study, reoperation rates 

were higher in the reconstructed BM group compared to the 

reconstructed UM group, and wound disruption was higher in 

BM patients undergoing autologous reconstruction.89

Several studies have examined cost and cost-effective-

ness of CPM utilizing a Markov model or cost estimates. 

A  decision tree analysis of women ,50  years old with 

unilateral breast cancer showed that CPM was cost saving 

to prevent CBC but also resulted in loss of quality-adjusted 

life years because of increased complications, costs of recon-

struction, and time off work. The authors concluded that the 

data were insufficient to consider CPM as cost effective.90 

Another study91 utilized a Markov model to examine cost- 

effectiveness of CPM. CPM was cost effective if the “utility 

weights” for CPM were greater than surveillance; however, 

if this assumption was not true, then CPM may not have 

been cost effective. A major weakness of this study was the 

fact that it did not include costs related to reconstruction or 

operative complications nor did it consider ER status of the 

tumors, which would impact CBC risk and thus potential ben-

efit of CPM as a risk-reducing intervention. Patients should 

be made aware of these downsides to CPM and how these 

issues could potentially impact their overall outcome.

Counseling patients on CPM
Counseling patients on CPM is complex, given the multiple 

factors that influence a woman’s decision to undergo CPM. It 

is important to insure that patients are making decisions of high 

quality when it comes to CPM; decisions should be informed, 

shared between physician and patient, and reflective of patient’s 

values and concerns. Patients should be informed of the low 

CBC risk for most patients, how CPM affects survival, the risks 

associated with CPM and CPM’s effect on sexuality cosmesis 

and sensation. A discussion of both the “pros” and “cons” of 

CPM as outlined in Table 4 will facilitate shared decision 

making between the patient and physician. Physicians and 

patients tend to focus on the benefits of CPM but not always 

the “cons”.92 Surgeons should ask patients questions that would 

elicit their values and preferences such as their feelings about 

radiation therapy, recovery time, importance of keeping the 

breast, cosmesis and their treatment preference. Good candi-

dates for CPM would be BRCA mutation carriers because of 

their high risk of CBC and possibly CHEK2 1100delC.52,53 

Other good candidates would be patients with family histories 

that are highly suspicious for a hereditary component, and 

those who have undergone mantle cell radiation. Patients who 
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should be discouraged from undergoing CPM are those with 

a high risk of operative complications (obese, heavy smoker, 

many comorbidities), those with a high risk of distant recurrent 

disease (locally advanced or inflammatory cancers, clinical T4 

or N3 tumors, and certain molecular subtypes of cancers), those 

with stage IV disease, and those who feel that CPM will replace 

systemic therapy when systemic therapy is indicated.

Conclusion and future directions
Although patients have been undergoing CPM for decades, the 

recent increase in CPM trends have concerned clinicians that 

patients are making uninformed and even harmful decisions. 

These concerns have led to numerous studies investigating 

all aspects of CPM, including survival,  decision making, 

QOL, cost-effectiveness, and satisfaction. Nonetheless, there 

still remain significant gaps in the field that warrant future 

investigation. First, development of a CPM decision inter-

vention is needed. Previous tools that have examined BM 

have focused primarily on BRCA gene carriers.93 Teaching 

materials or a decision aid that can clearly outline CBC risks, 

local recurrence risks, and the impact of CPM on survival 

is needed. These could address patients’ knowledge gaps 

regarding CPM and values and goals for treatment. By 

better informing patients and aligning their decisions with 

their goals, such tools should facilitate more shared decision 

making between patient and physician. There have already 

been three randomized trials over a decade ago that examined 

various types of decision aids for decision making between 

BCS and mastectomy. These studies all showed that decision 

aids increase patient knowledge and satisfaction.94–96 Yet, few 

surgeons utilize decision aids, perhaps because none of these 

trials were conducted in the United States. Any decision inter-

vention study will need to be closely coupled with measure 

to increase physician adoption, particularly breast surgeons. 

Second, some guidance from national surgical societies or 

national guidelines on CPM or consensus guidelines for 

CPM would be helpful for physicians and patients. The most 

recent guidelines are contradictory. A position statement from 

the Society of Surgical Oncology in 2007 stated that CPM 

could be considered for those with a high risk of CBC, for 

those where surveillance of the contralateral breast will be 

difficult, and for symmetry purposes.97 However, the National 

Comprehensive Cancer Network 2015 guidelines state that 

CPM is discouraged.98 More updated, consistent statements 

would be helpful. Third, stronger studies on CPM’s effect 

on outcomes are needed. Studies that more accurately assess 

CBC risk according to patient factors such as family history, 

ER status, and patient age are needed. Survival studies that 

focus on groups of patients who have higher risks for CBC 

with longer follow-up may demonstrate a survival benefit 

for CPM. These studies would allow physicians to more 

accurately counsel patients on their CBC risk and how CPM 

affects their survival outcomes. Fourth, prospective tracking 

of psychological aspects of CPM and how CPM affects body 

image, self-assurance, and sexuality is needed. Although these 

topics have been addressed in older studies,75,99 what value 

women place on their body image and their breast appearance 

has likely changed since these publications, and likely plays 

a large role in decision making regarding CPM.
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